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fits Simple: seosss ces ren N 1* 


Gage for measurin wear of flange and tread 
(Southern Pacific) .....esssosessoeses . 656* 


Gage for steel wheels (Div. V—Mech.) .. 458* 
Gaze glass designed to be unbreakable, 
Water, Duplex Water Gage Co. ........ 191* 
Gage, Micrometer tire (General Foremen’s 
CONVENUION): serer hessa tee kee 10° 
Gages for taper bolts, Internal, by M. H. 
Walliams: acura e a oane .. 645° 
Gages, Standard Tool, by R D. Fletcher .. 705° 
Gallmeyer & Livingston, Bench type twist 
drill grinder isssuresen perenni Oe eS Rs 64* 
Garratt articulated locomotives (South Afri- 
can Rys.) PEE E E EET A y 
Gaskets for brake cylinder pressure heads, 
Westinghouse Air Brake Co. ......... .. 598 
Gear board, Textoil, General Electric Co. ..376° 
Geist Mfg. Co., A heavy duty roller pipe 
Cutter sore anae aes We a Sere 782* 
Gelzer, E., Modern motive power and what 
should be accomplished in research work . 675% 
General American Car Co., Automobile 
cars (C. M. & St. P.) isa wissiinadence 97° 
General Electric Co., Gasoline electric loco- 
MIOUVE- suan GN Va caasa ei E wae dS .. 744ł 
General Electric. Co., Textoil gear board ; 376* 
General Electric Co., Tie to determine wheel 
impact on rail .....esssesdsssesseroo .. 784* 
General Foremen’s Assn. convention secs ag 707° 


Giles, C. F., Increasing the average mileage 
of locomotives (Div. V—Mech.) ...... 513* 
Gill Railway Supply Co., Service tests of ad- 


justable driving box ........cceeeeecees 778° 
Glasgow & South Western (England), Baltic 

type tank locomotive for .....ssesuses.. 
Goggles, Wide vision straight lens, Chicago 

Eye Shield Co. 504.44 eeece seat ve asses 


Goodnow, T. H., Impo rtance of modern re- 


pair track facilities (Div. V—Mech.) .. 472 
Grand Trunk, Erecting shop practice on the, 
by M. H. Westbrook (com "Ån impr eee 584* 
Grate lever and shaker bar, 3 improved, by 
H. G. Bonney (L. & N. E) ............ 275* 
Grate shaker improvements, p Franklin 
Railway Fin eA Wiha oie: einis oe neea ni 602* 
Gray Co., Lirgé size maximum ser- 
p rs e@e@eveeeeesev eevee eeenosevee ee 8ne08 724* 


MECHANICAL 


. Grease cup for locomotive connecting rods, 


J. W. Warden 
Great Northern Ry. 
PRACHCE SO the- 26552 es Vecchi ea eae 
Grinder (see Machine Tools) 
Grinders, Drill and reamer 
Grinding air cylinders ayy wee a eee iaia 
Grinding car wheel bores, Churchill Machine 
Tool Co. 


ony‘ 


eo eee er eee eee eee se 


CEEE E r a a r a 


Grinding dry pipe joint in flue sheet, Pneu. 
matic device for (Southern Pacitic) 

nE in railway shops ...........0e0e8- 
Grinding locomotive exhaust nozzles, Device 
vice for (Southern Pacific) ............ 


Grinding machine (see Machine Tools) 

Grinding machines and methods of proven 
value in European repair shops ........ 

Grinding wheels, Balance the 


H 


Hahn, H., Boring Mallet hinge castings 
Hall, E. H., Scheduling cars through repair 
shops (C. I. and C. F. convention) 
Hal, William, Determining water readings 
in locomotive boilers 
Hammer for light 


(Err e e r a a r 


forging work, Power, 


Blacker Engineering Co. ...sssssesocso 
Hammer, Single frame guided ram steam, 
Chambersburg Engineering Co. ........ 
Hammers for testing tare, by C. W. 
Carter aordi eae e a e ee ena a E a 
Hammers, High-production board drop, Erie 
Foundry COn eines E E EEG E S haa E T 
Hammers important, Condition of power .. 
Hammers, New motor drive for helve, C. 
C. Bradley & Son ...... ccc cece cece aes 


Handling of material to car repair tracks, by 
. H. Dyer and F. J. Fritts (Div. V— 
Meech) G2. GG s ewes eae a eee ee aa E a 
Harris Engineering Co., Semi-automatic hob 
grinding machine .........0.ecee eee eees 
Hauck Mfg. Co., Venturi type fuel oil burn- 
er or atomizer 


Headboards between sections of sleepers, 
Permanent, Pullman Co. .......... 24°, 
Headlight with sealed metal refiector, Loco- 
motive, Pyle National Co. .............. 
Heald Machine Co., Internal grinder with 
hydraulic table drive .. 0.0... . ccc wee ees 
Heald Machine Co., Powerful rotary surface 
grinding machine ........ ccc cece eee e eee 
Heater, An_easily-regulated electric, West- 
inghouse Electric & Mfg. Co. .......... 
Heater, Swiss portable electric tire, Ateliers 
de Construction Oerlikon ........... 
ane and pumping ym Worthington 
Heat treating. Salt baths for ............ 
Heat treatment on lathe tools, Effect of 
(Steel Treaters’ Society) ............60. 
Henon; H. H., Planer tool or removing bab- 
HE aet e fe is Wa ar eS ace E O ES 
Herr, E. M.. Essential elements of the 
human problem ...e..ssssoosossscess.o 
Hess, D. C., Determination of boiler oper- 


ating factors Ea ae a Saa E ERIE ee ae 177° 
Hetch-Hetchy railroad, Light weight gasoline 
car for 
Hill, E. P., Oil burner control connections. 
Hoist designed for low head room, Mono- 
rail, American Engineering Co. ....... 
Hoist of 500 Ib. capacity, Air motor, Inger- ` 
soll-Rand Cor semeen aeia eia ae 
Hoist with individual motor drive, Locomo- 


tive, Whiting Corp. ........ cece eee eee 
Holcroft, H., Advantages of three-cylinder 
locomotives 


ooo eee eee ewes see em ere seoerwr ee ee seen 


Co. 
Hoosac Tunnel & Wilmington, Four-Wheel 
Drive motor car and trailer on the ...... 
Pee Canine press, Home-made (P. & L. 
Hose nipples and couplings before mounting, 
Testing. by T. H. Birch (C.M. & St. P.). 
Hub liner practice, A successful locomotive 
By oly Le Lucks dale ves iute dca ce Sues ee 
Human problem, Essential elements of the, 
bye ee Nae Herr oree Ga a teen ade ean 
Human problems of modern industry, by S. 
Or DWN ee hae oo G5 wee atk aah era bald es 
Humil Corp., Calorac portable electric rivet 
heaters A: pais Siew 2 hs ate ete Gc Wg a aun Bred bese a 
Hydraulic Press Mfg. Co., New Pump for 
hydraulic wheel presses 


eeeseuvseeseeevenee 


I 


Impact Recorder Co., Impact recorder and 


pilferage detector ......ccccccseccccens 
Independent Pneumatic Tool Co., Electric 
drill and screwdriver attachment ........ 
Indian railways, Standard car equipment for, 
by Fred (Ewan. iw tos see nee os CAS een 
Industrial Works, Largest wrecking crane 
placed, in service vedas ech ese la he menace 
Ingersoll-Rand Co., Air motor hoist of 500 
Capacity ecese ewe eee aang svete ae 


Horizontal " direct- -inject- 


Ingersoll-Rand Co., 
tion oil engine 


245° 
387° 
288 
64° 
779° 
61° 


ENGINEER 


Inspection competition, Car ol... cc cece eee 
Inspection competition article, Car, by A 
J. Mitchener 66.34% oa orth oa es oe BS 


Inspection competiticn article, Car, by D. P. 
Crillman 


oo, eor os ‘H 


Inspection competition article, Car, by Emil 
Erickson, coches Vy Grama aan anemia 
Inspection competition article, Car, by W. 
k SOWING oil oe Be SOS Bley Rae E Lees 
Inspection, Importance of thorough locomo 
UVE aa ou Kod rs wy ae wed a brats Se WR ee ae 


Inspection report. Bureau of TLocomotive.... 
Insulation of boilers and heated surfaces, by 


Wie, Ne Allma sas oat ene wets 
Interchange, Recommended changes in the 
rules of (Div. 5--Mech.) .............-- 
Interchange rules, Discussion of (C. I. and 
ae F.o. Convention) aces hooey onde oases 
International Railroad Master Blacksmiths’ 
Assn. (see Blacksmiths’ Assn.) 
International Railway Fuel Assn. (see Fuel 
Assn.) 
International Railway General Foremen's 
Assn. (see General Foremen’s Assn.) 


International Sleeping Car Co., New all-stce? 
Cars: FOP, eener onea Ee think eek Oe ee ee 


Lumber for passenger 


eor meee eee ewe ee oan unen ne 


cars essoesoooo 


Jacks, Air (C. M. & St. P.) ............. 

Jack, A two-speed ratchet-operated screw, 
Muelling Engineering Works .......... 

Jack for leveling rods (A. T. & S. F.) .... 

Jacks, Twenty-five and thirty-five ton 
geared, Templeton, Kenly & Co. ........ 

Ji ig. for holding and adjusting cylinder center 
ine, Convenient (Southern Pacific) 

Jig for plumbing crank pins when laying out 
accentric keyways (Sovthern Pacific). 
Johnston Mfg. Co., Oil-burning rivet forges 
and torches 64.5 ese ethan sod were de oe Ses 
Johnston, Wm. H., Co-operation—organized 
railroad labor’s contribution ............ 
Jointer, Saw table and hand, American Saw 
Mill Machinery Co. 
Journal boxes, 


Successful lubrication of, by 
; i O'Connor ....cccececeececeu leas 
Journal box lid, Torsion spring, Allegheny 
Steel. CO sndncaesne cet sou teas eas 
Journal box with waste and oil retaining 
features, National Malleable Castings Co.. 


K 


Kearney, Edward J., Transportation— Master 
key to progress ......... 
Keller, W. F., Autogenous Welding (Black: 
smiths’ Assn.) Deae ArT ree nie aa eee 
Kelly, G. W., Frame making and repairing 
(Blacksmiths! I E ETE E taees 
Kennedy, S. e SEMINE valve gears of the 
radial ed bs irra vase heii aed ease a ei E 
Kiesel, W. F., Jr., Service of 50 per cent 
cut-off locomotives ......ssececseeeeeee 
Kinsey, Alfred S., Principles of oxyacety- 
lene fusion welding PLECE E EEE E 
Koyl, C. H., Economics of water treatment 
(C. M. & St. P.) 


L 


Report on prices for 


CEE SE E EE Z Z EE E E E E E a r E E E a . 


Labor and materials, 
(Div. V—Mech. 
Labor shortage, The NE EE crave N 
Landis Machine Co., Pipe 
threading machine ws... ... ee eee cee ees 
Landis Machine Co., Pipe threading and cut- 
ting machine sda sie doc Sno aad arwe acer Gore wes 
Lantern, Convenient type of electric dry cell, 

National Marine Lamp Co. 
Lathe (see Machine Tools) 
Lathe dog or driver for crosshead pins (Gen- 

eral Foremen’s convention) ............ 
Lathes, Motor drive arrangement for engine, 

John Steptoe CO... ese ae oe inane eas 
Lavender, P. T., Drop forging (Blacksmiths’ 

ASSH) taeraren dame es see aE eae ex 
Leadizing process of coating roundhouse pip- 

ing, National Boiler Washing Co. ...... 
LeBlond Machine Tool Co., R. K., Heavy 
duty single pulley drive lathe .......... 
LeBlond Machine Tool Co., R. K., 
heavy duty engine lathes ............... 
LeBlond Machine Tool Co., R. K., Variable- 
speed geared motor-driven lathe ........ 
Leeds-Forge Co., New all-steel sleeping cars 

(International Sleeping Car Co.) 
Lehigh & New England, YH im ee grate 

lever and shaker bar, b G. Bonney.. 
Lehigh & New England, Bowel Consolida- 

tion locomotive for .........cc eee eens 
Lehigh Valley, Mikado locomotives for the. 
Lid, Journal box with coiled spring, Na- 

tional Malleable Castings Co. 
Lid, Torsion spring jpurnal box, Allegheny 

Steel Co. 
Lighting, Report on locomotive and car (Div. 

V—Mech.) 


eer r ween snee 


oceee eres ee eee ere mmo er see eeeneea 


@eseeeeeevesweeneaseseeesevoevneeveenen 


* Illustrated article; $ editorial; f short, non-illustrated article or note; $ communication. 


Vi 
Linseed oil and turpentine substitutes 
(Equipment Painting section) .......... 


Ljungstrom turbine locomotive for Argentine 
State. RYS tcc ron E ar E T eae ees 
Loading of steel products, Safe and eco- 
nomical, by W. R. Rogers (C. I. and C. F. 
_ convention) 
Loading rules, Report of the committee on 
(Div. VW—Mech.) 
Lock for crane switch 
Lock lifter for type D 
(American Railway Assn.) 


rd 


oeoes sme eeweeeevnensveeeee 
re ee coesa osoena 


coupler, New 


eaeceeeeeoeve ves 


LOCOMOTIVE 


Balanced compound, Economy of, by P. 
D. Anderson 66 esac doo 8 RSS RSS 
Boiler (see Boiler) 
Capacity of, Utilizing 
Crosshead (see Crosshead) 
Diesel electric, Advantages of, by L. G. 
Coleman 
Draft arrangement for, A new induced. 
Draft gear (sce Draft Gear) 
Drafting of locomotives, The mechanical, 
by Frans H. C. Coppus (A. S. M. E.) 
Drafting the locomotive, by Thomas E. 
Stuart washer ote aoa enact 
Efficiency: As to the locomotive-—-what 
next, by G. M. Basford 
Electric, Report on (Div. V --Mech.).. 


ee 2 


eon em eneeveaeoee 


Exhaust nozzle for locomotives, Ex- 
panding. by P. D. Anderson ........ 
50 per cent cut-otf, Service of, by W. F. 
Kiesel eo Jre ena Oh Mann ea sewesend % 


Firebox (see Firebox) 

Frames, High-test Vanadium steel Union 
Steel Casting Co. 

Headlight (see Headlight) 

Idle time of, Reducing 

Inspection (see Inspection) 


aeoecee evra ee ew me weeree 


eeoeoee eee oraso’ 


Lighting, Report on (Div. W—Mech.). 
Maintenance standards .............6. 
Oil-hurning, Fuel consumption of, by A. 

H. Babcock .....asasaanee e.. .265*, 
Operation: Economy of long runs 

(Traveling Engineers’ convention)... 
Orders placed in 1922. ......... 20000 
Rebuilding, The problem of .......... 
Reciprocating parts, Excessive weight 

of, by Edward L. Coster .......... 


Repairs (see Repairs) 

Steel equipment, Protection of (Master 
Painters) Convention) 

Stokers (see Stokers) 

Superheater (see Superheater) 


Terminal (see Engine Terminal) 

Tests on the N. C. & St. L., Service... 

Three-cylinder, Advantages of, by H. 
THioleroft. 602-06 ace teehee as 

Three-cylinder locomotives on the Read- 
ing, by George L. Clouser ........ 


Wheels (see Wheels) 


Ixcomotive development, The history of, by 
S. M. Vauclain (Div. V——Mech.) 
Locomotive engineer of the future, The..... 
Locomotive Lubricator Co., Air compressor 
exhaust disposition and utilization 


LOCOMOTIVES 


2-8-0 type for the L. & N. E. 
2-8-0 type, Polish State Rys., by J. 
Dabrowski. boxes ceive es caves 
2-8-2 type for D. L. & W. 
2-8-2 type for the Lehigh Valley 
4-6-2 type a success in France, by M. 
Lunier 
4-6-2, Canadian Pacific standard 
4-6-2 type, Midi railroad 
4-8-2 and 2-8-2 types for the St. L.-S. F. 
4-8-2 type, Canadian National, by C. E. 


eee eoeee 


eeneeeenee 


se ee eee te soo 


evecare eee eee ee aver ev ee wow ewes 


aeeeceerere see 


Construction, Report on locomotive (Div. 
V—Mech.) e errea bee ea ks oe ere 
Construction, The next step in, by A. F. 
Stuebing .......... Ta ENa NE DETEN 
Design: Reccat tendencies in British 
practice, by E. C. Poultney ........ 
Freight, types of. ordered in 1922 ..... 


Garratt articulated (Seuth African Rys.) 
Gasoline electric, General Electric Co... 


Tank, Baltic type, Glasgow & South 
Western (England) ............-.. 
Tank, Four cylinder. North Stafford- 
shire Ry. (England) .............. 


Three cylinder, New York Central..... 


Turbine, Ljungstrom (Argentine State 
Rys) eaor ena EE EE O A EEE 
Turbo-condensing ..se.sssossesesssese> 
Turbo-electric condensing, Ramsay Con- 
densing Locomotive Co. ........-.-. 


Locomotives, Increasing the average mileage 
of, by C. F. Giles (Div. W—Mech.)...... 
Locomotives, Increasing efficiency of modern 
(Div. V-——Mech.) 
Locomotives: Modern motive power and what 
should be accomplished in research work, 
by E. Gelzer 
Locomotives: Waiting to go 
Long Island Railroad. Shop improvements 
under way at Richmond Holl 
Louden Machinery Co., Push and pull travel- 
ing cranes 


ee ee ee ee ee ee 


Pe ee ee esson ’s oas esmnoegnnoll 


Cr ee ee ee o 


...seso»oss. 
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* Illustrated article; 
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GENERAL INDEX (Continued) 


Loughridge, H. W., Shop Tools and formers 


( Blacksmiths’ Assn.) ..sssssessrssseces 
Louis Allis Co., Induction motor with one 
piece rotor winding .....essessssesses> é 
Lubrication, by M. J. O’Connor (C. I. & C. 
F. convention) .....cccesvcccsesves 106, 
Lubrication, Results of flange ............ 
Lubricator, A valveless force-feed locomotive, 
Madison-Kipp Corp. ...... cee cece eee eee 
Lubricator, Valveless mechanical locomotive, 
Nathan Mfg. Co. ......... ee hen 
Lucas Co., Robert M., Tests of corrosion 
proof cement .......cssseesososseecess 
Lucks, H. L., A successful locomotive hub 


liner practice 
Lumber (see also Timber) 


Lumber for passenger cars, Italian State 


Lunier, M., American locomotive a success 
in France 
Lye vat for cleaning locomotive parts (P. 


& L.E) a TE 


(E E E EE SE SE SE SE E E E E E a eee 


Machine equipment, Engine terminal ...... 
Machine operations, Check your .......... 


Machinery, Economy from modern shop, by 
S. W. Mullinix (Div. V— Mech.) ....... 
Machinery handicaps railroads, Lack of 
modern, by E. L. Woodward .........4.. 
Machinery in pattern shops, FLabor-saving... 
Machinery needed, Modern shop .......... 


methods for 
Phelps (A. T. & S. F.) 
Machine tool program, A big 


MACHINE TOOLS 


Borer, Forty-eight inch car wheel, Niles- 


Bement-Pond Co. ...asesessssasssne 
Boring mills, Heavy-duty, Manning, 
Maxwell & Moore .............006- 
Borer with air-operated chuck. Car 


wheel, Manning, Maxwell & Moore.. 
Boring machine for pattern shops, Single 
spindle, Oliver Machinery Co. ...... 
Drill and screw driver attachment, Elec- 
tric, Independent Pneumatic Tool Co. 


Drilling machine, The Master radial, 
Cincinnati Bickford Co. ............ 
Drill, Simple and rugged electric, Argyle 
Railway Supply Co. ...........-6. 
Drilling machine, Redesigned vertical, 
Superior Machine Tool Co. ......... 
Drilling machine, Two-spindle high-duty, 
Foote-Burt Co: accecka vas set tend es 
Drills, Ball bearing hand grinders and, 
Cincinnati Electric Tool Co. ........ 
Grinder and thread lead variator, Pre 


cision & Thread Grinder Mfg. Co. ... 


Grinder, Bench type twist drill, Gall- 
meyer & Livingston ...........2065 
Grinder, Double-wheel, belt-driven (C. 
Ne A Ste) dedi nema eta a eto 
Grinder driven from main shaft, Tool, 
Fafnir Bearing Co. .............00% 
Grinder for air compressor cylinders, 
Internal, Churchill Machine Tool Co. 


Grinder for H. & G. die head chasers, 
Fastern Machine Screw Corp. 
Grinder in a Belgian car shop, 16-in. by 
ee plain, Churchill Machine Tool 
Dn ah iw duis np aed aaa ate eich Emenee an dnd 
Grinder installed on Southeastern & 
Chatham (England), Vertical spindle 
SUPIACE: ooe 324 Gadus wae os eed eee eee eS 
Grinder, Radius, internal and surface, 
Rockford Milling Machine Co. ...... 
Grinder, Variety oilstone tool, Olivery 
Machinery Co. a wa wear oew JW Go 
Grinder, Vertical spindle radius link and 


hole. Churchill Machine Tool Co. 
Grinder with 5'4-in. wheel for grinding 
motion work pins, Plain ............ 
Grinder with hydraulic table drive, In- 
ternal, Heald Machine Co. ......... 
Grinders and drills, Ball bearing hand, 
Cincinnati Electrical Tool Co. ...... 
Grinding machine, Automatic surface, 
Blanchard Machine Co. ............ 


Grinding machine, Double-spindle vert- 
ical hole, Churchill Machine Tool Co. 
Grinding machine, Planer-type surface, 


Reed-Prentice Co. ..... cee cee ees 
Grinding machine, Powerful rotary sur- 
face, Heald Machine Co. ........... 
Grinding machine, Semi-automatic hob, 
Harris Engineering Co. ............ 
Grinding machine with 66-in. wheel, 
Face, Diamond Machine Co. ........ 
Lame A new 16-in., Pratt & Whitney 
EOS era E E A E ie ae n E ca dee 
Lathe, A vertical car wheel, Niles- 
Bement-Pond Co. ....... 02. ee ee eee 
Lathe, FEighty-inch standard driving 


wheel, Manning, Maxwell & Moore .. 
Lathe for use in railroad repair shops, 

Portable. American Tool Works Co. 
Lathe, Fully universal flat turret, Acme 

Machine Tool Co. 2/4249 8006s» 2%« 


$ editorial; 


651° 
129° 


824 
12° 


720° 
246° 
782 
833* 
220 
227 
679* 
183° 


63° 


MACHINE TOOLS—Continued 


Lathe, Heavy duty single 
R. K. LeBlond Machine Tool Co. ... 
Lathe or screw machine, Motor-driven 
turret, Wood Turret Machine Co. ... 
Lathe, Portable geared head, Rockfor 
Tool “COP seee ed She OP MS ee ee we 
Lathe, Twenty-inch coneless engine. 
Boye & Emmes Machine Tool Co. 


ulley drive, 


Lathe, Variable-speed geared motor- 
driven, R. K. LeBlond Machine Tool 
Cas esna ae eke slate Bee eee hae 


Lathe with automatically oiled geared 
head, American Tool Works Co. .... 
Lathes, Improved heavy duty, R. K. Le- 
Blond Machine Tool Co. .......... 
Milling machines, Heavy planer type, 
Consolidated Machine Tool Corp. 
Mithng machine, High-production auto- 
matic, Brown & Sharpe Mfg. Co. .... 


Planer for railroad skop work, Open- 
side, Cincinnati Planer Co. ......... 
Planer, New three-way open-side, Cin- 
cinnati Planer Co. oy ctee eens sek aws 
Planers, Large size maximum service, 

Go a Gray Coor 24 Oh bas oa e 
Planer, Powerful 72-in. open side, Cin- 
cinnati Planer Co. 2.0... 0. eee eee 
Reamer with valuable new features, Ad- 
justable, McCrosky Tool Corp. ...... 
Shaper with several unique features, 
Cincinnati Shaper Co. ..........00- 
Shaper with 32-in. stroke, Rugged, Ohio 
Machine Tool Co. .......... eee eee 
Machining valve and = cslinder packing, by 
E. A. Murray C. & O) care ee wows vx 
Madison-Kipp Corp.. A valveless force-feed 
locomotive lubricator 2... ... 2. ee eee ee eee 


Maintenance of tank cars, Repairs and, by 
S. F. Beasley (C. L & C. F. convention). 
Maintenance standards, Locomotive 
Manakement competition, shop 
Management problems of today, Shop, by H. 
T. Bentley. D. J. Mullen, and T. W. 
Demarest (Div. V Mech.) .......-.... 


Mandrel for turning crown brasses, Double. 
Mandrel for use im drilling keyways (A. T. 


ee i a a 


Man hour system for determining 
etbciency (Union Pacific) 
Manning Abrasive Co., Recent developments 
in coated abrasives 
Manning, Maxwell & Moore, Car wheel borer 


Pr ee ee 


Ce os 


with air-operated chuck ............200- 
Manning, Maxwell & Moore, Ejighty-inch 
standard driving wheel athe ............ 
Manning, Maxwell & Moore, Heavy-duty 
Doring wills: enreta ete ee eet ss 


Marburg Bros., All-in-one steel figures 
Markham, C. H., How employees can help 
with public relations (Div. V -Mech.).... 


Marshalltown Mfg. Co., A roller type flue 
RE Lets Ge crate ween tos Soe cra heater ate cea ee a ay 
Martin & Sons. H. B.. A portable vise stand 
and pipe bending tool oo. 00.0.0... eee eee 
Martinez, Baltasar, Combined draft dis- 
tributing deflector and low degree steam 
superheater, (National Railways of 
Mexico) (Div. V -Mech.) ...........-. 
Master Boiler Makers’ Assu. (see Boiler 
Makers’ Assn.) 
Master Car Builders’ Assn.. Founders of, 
by F. W. Brazier (Div. V—Mech.)...... 
Material and equipment prices ............ 
Materials, Report on prices for labor and, 
CDIt.. Vs=Moechs)) 6 4os069 64s ca ek eee 
Mattingly Automatic Valve Co., Safety valve 
for gas welding apparatus .............. 
Mayer, C. F.. Linseed oil substitutes (Equip- 
ment Painting section) .........0...000- 
McCarty. J., Turpentine substitutes (Equip- 
ment Painting section) ...........000ee 
McCarty, Richard J.. Freight train re 
sistince and tonnage ratings..&3*%, 146°, 
McCrosks Tool Corp.. Adjustable reamer 
with valuable new features ......0....... 
Se ea department, Fuel economy and 
COG kG ete A ei Aled aed ee Wace aes 
Mechanical departments, Relation of stores 
and, by F. M. A’Hearn (B. & L. EL)... 


Meister Sons Co.. A.. Light weight gasoline 
car (Hetch Hetchy R. R.) oo... eee. 
Melting pot for glue. parafhin, etc., Westing- 
house Electric & Mtg. Co. .........0.00. 
Meser, Wendel J. A discussion of the 
methods used in designing C. M. & St. P. 
tondalas dorra a hon oe enh a 


Meser, Wendel 1.. Comment on C. M. & St. 
P. method of center sill analysis ........ 
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Plant, L. G., Value of individual fuel per- 


formance records (Fuel Assn. convention) 
Polish State Rys., Consolidation locomotive 
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Seley, C. A., Co-operation, Not criticism 
needed in development work 


Seley, C. A., Locomotive boiler water circu- 


lation . entaanss 48a eee Swan een td ee 
Shaker bar, An improved grate lever and, by 
H. G. Bonney (L. & N. E.) .......... ae 
Shaper (see M: ae Tools) 
Sheficld, Dale C., Apprentice competition 
ANAE E E py Suction, Sie cocete EE in waa 
Shipman, H. L., Car department apprentice 
system (C. I. and C. F. convention)..... 
Shoes and wedges, Machining ..........+. 


Shop and terminal construction in 1922 .. 
Shop at Alliance, Locomotive repair, Morgan 
Engineering Co. Fenne a ee due r leo are 
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Gage for measuring wear of flange and 
tread (Southern Pacific) .........6.. 
Gage, Micrometer tire (General Fore- 
men’s convention) .o.c. eee eee ee eee 
Gages for taper bolts, Internal, by M. 
H NW hams | coe te eek a enea ae sods 
Gages, Standard tool, by R. D. Fletcher 


belt-driven (C. 


press, 


Grinder, Double wheel, 
M. & St. P.) 

Hose-ck amping 
& L. E.) 


z..s.sssoeassssvocsoepe‘ws elere ’‘onl l 


Jack for leveling rods (A. T. & S. F.). 
Jacks, Air (©. M. & St. P)... 
Jig for holding and adjusting cylinder 
center line (Southern Pacific) ...... 
Jig for plumbing crank pins when laying 
out eccentric  keyways (Southern 
PRCIIC).. 0 coed oran a a ea a E 


Lathe dog or driver for crosshead pins 


(General Foremen’s convention) 
Mandrel for turning crown brasses, 
Double «4.6 Spe ae ea eats eea ea Min eek 


§ editorial; 
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SHOP KINKS—Continued 
Mandrel for use in drilling keyways (A. 
T. & S. F.) 


Micrometer for ‘large work, "Shop-made 
(Southern Pacific) 


eusereaevneeaeeoev ee oe & 


ree a rod KEI WANE (N. Y., N. 
Plate for indicating. slotter stroke (A. 
TAS EJ bls tao Powe aa ee 
Press drill, Portable band lever (C. M. 
& St. P.) ee ere S rena Sew 
Press, Motion work bushing .........- 
Press, triple valve piston, by J. D. 
Flinner EEE EEE E E E ree 
Reamer, Boiler check valve seat, by E. 
A. Miller | 264 She eared sao eed eaa 
Reamers with inserted high-speed steel 
blades, Ball joint (Southern Pacific) . 
Rivet busters (C. M. & St. P.) es anaes 
Sanding machine, Home- made (C. M. 
S&S. P) ‘sis ete a aE E 
Sand valve and telescope pipe for sand- 
ing locomotives ...ssesssssoreseeoo 
Saw, Combination rip and cut-off (C. 
M. & St. PD) cide E EE ; 
Saw for cutting out frame scction, 
Power hack (Southern Pacific) ...... 
Seat refacing tool, Emergency, by J. D. 
HUNGER siese S20 Wa aw es en ee 
Sludge ejector, Herries (Pere Mar- 
güette) ania E E E R eae ee 


Spring puller with ball bearing swivel, 
Driver and trailer (Southern Pacific) 

Staybolt telltale holes, .An efficient ma- 
chine for drilling (N. Y.N. H. & H.) 

Steam pipe casings, „Pelting, for boring 
and drilling, (A. T. & S. F.) 

Test rack, Compact air brakes (D. hi 
EO W) arice eai iaa E EN E 
Test rack, Convenient 
(Michigan Central). cosis 44304 iaae 
Tire-turning tool, Portable 
Pacific) 
Truck for applying frame binders, Two- 
wheel (Southern Pacific) 
Valve- ne rolls, Powerful (Michigan 
Central) 
Welding driving tire flanges (General 
Foremen’s convention) 
Welds, Risers and vents for vertical 
frAME! 242 cbse E 
Wrench for jacket bands, Heel, by F. 
W. Bentley, Jr. 


Shop layout 
Shop management competition .....-...006 
Shop organizations, Charting 
Shop output, Measuring 
Shop practices, Erecting—Good and bad, by 
Charles Raitt (competition article)...... 
Shop reorganization, Schedule assists in 
rapid (Michigan Central) .........ce00. 
Shop, System uA delivering material in car 
repair, by W. W. Warner 
Shops and engine terminals, 
V—Mech.) ibe eee eae Seles eek bee es 
Side frames, Tests on different shaped arch 
plan by Louis E. Endsley (Pressed an 
ar Co 
Sillcox, L. K., A mechanical man’s views ‘on 
engine terminal design and operation .... 


aero roa eoe eer ee oe seer ewa esa e oes e 
eeerew cow ewes 
aeceeouwevenevneereererecereeaeere ene eve 


eeseeneoeeceevneaeere 


eee rvaeeee eves ee 


Report on (Div. 


eeeeanne nso eeer eevee e eevee 


Sillcox, L. K., Making round head bolts from 
bar stock (C. M & St P) erelesges tansi 
Sillcox, L. K., C. M. & St. P. method of 
center sill stress analysis .....sessesess 
Sillcox, L. K., The St. Paul Gondola car 
CEST Scotus eE ETA aa a a 6 eee he ae 
Slotter, Conveniently-operated heavy-duty, 
Consolidated Machine Tool Corp. ....... 
Slotter stroke, Plate for indicating (A. T. 
BS Ea) so cig wavs u ocb lees S eter pepe aaa wate 
Slotting machine, Locomotive frame, Niles- 
Bement-Pond Co. 24 3-44 cie wean alias 
Slotting machine, Vertical die, John Step- 
tõe- COn, Gene ie Sink e er E a have a ies 
Sludge ejector, Acetylene (Pere Marquette) 
Smith, W. C., Water treatment on the 
Missouri Pacific .....ccecsecceececeeees 
Solder pot, Flectrically-heated, "Westinghouse 
Electric & Mfg. Co. s.cc see e edge ce hes 
Soot blowers for stationary boilers, Mechan- 
teal. Bayer C0 nai eae cane keke ee oe ee oe 
South African Rys., Garratt articulated loco- 
MOUVES . Sy oh ees S ie ee EE ER WORE OSS EE 
Southeastern & Chatham (England), Vertical 
spindle surface grinder installed on ...... 


Southern Pacific, Erecting shop practice on 
the, by H. C. Venter (competition aa 
Southern Pacific, Welding practice on the. 


Southern valve gear, Setting, by 
Kennedy 4434400 usevaw eae ae ee ae Ws 
Specifications and tests for materials, Report 
of committee on (Div. V—Mech.)........ 
Spray painting, Future of—A competition. 
Spray painting (Master Painters’ conven- 
HOn) “Sess dc eS hier nis oes We a we es 
Spring puller with hall bearing swivel, 


Driver and trailer (Southern Pacific) : 
Stafford roller bearings for pedestal trucks, 


Tniproved vesini a ena ea tates Pa Saha es ` 
Standardization by preferred sizes ........ 
Staybolts, Burning out, with gas cutting 

TOPCH: oid. wudorieeis era ed wierd 9 PE hoe Rieter ares 
Stavbolts, Equipment for resting penile 

Flannery Bolt Co. cc... ccccaceecee : 


t short, non-illustrated article or note; f communication. 


Staybolts, Hammer testing (Fuel Assn. 
convention) 66.8 cates ee ewe eu’s cme eetes 
Staytbolt tap, Spiral-fluted boiler, W. L. 
Bruhaker & Bros. Co. ........ese008- 
Staybolt telltale holes, An efficient machine 
for drilling (N. Y. N. H. & H.) ..... 
Steam pipe casings for boring and drilling, 
Bolting (A. T. & S. F.) oc... eee. eee eee 
Steel, Fire Armor treatment of high- epee 

Chrobaltic Tool Co. co... ee eee eee i 
Steel for dies, Tire 2.4 caine ee OR es 
Steel, How do you harden and quench high- 

speel s.a.s». ee a ee sere e mer eresessasas 
Steel, Influence of copper on corrosion of, 


by R. C. Case ..... Dewees: 
Steel, Problems in hardening Saree aeeies © 
Steel products, Safe and economical loading 
of. by W. R. Rogers (C. I. and C. F. 
convention) ....ee.6. aise orien 
Steel Treaters’ convention at Pittsburgh.... 
Step, Extension coach, John T. Rodenbur.. 
Steptoe Co., Jobn, Motor drive arrangement 


eeneeneoensvevevneseeaosn 


tor engine lathes ..... ree res ere 
erie o., John, Vertical die slotting ma- 
chine eo eee, © @ @ G8 @ (EE SE SE SE SE SE E SE E S O E i e e E E E e E 
Stokers, Repairing and maintaining Duplex 


General Foremen’s convention) 
Stores and mechanical departments, Rela- 
tion of. by F. M. A’Hearn (B. & L. E.). 
Storey, W. B., The work of the mechanical 
department (Div. VW—Mech.) ....... 
Straight line methods of production, by 
Lawrence Richardson ......ccccccsccece 
Stress analysis, C. M. & St. P. method of 
center sill, by L. K. Silcox cee. 4cessa 
Stuart, Thomas E., Drafting the locomotive 
Stuebing, A. F., The next step in oe 
tive construction 
Stvers, H. 
WIGS bien GaSe EE Adee tna a T 
Sulzer Diesel-electric rail motor car (Prus- 
sian and Saxon Rys.) 
euler calck Combined draft distributing de- 

rector and low al es steam, by Baltaser 


onto merece en eos rae sesnese 


oor e everest eee saeaee 


Martinez (Nationa Railways of Mexico) 

Div. W- -Mech.) .........2.. T ei tae 
Superheater tubes, Safe ends on (Boiler 

Makers’ convention) .assessssssese : 


Superheater units and air reservoirs, De- 
vice for testing (N. Y. N.H. & H.).. 


Superior Machine Tool Co., pedccienrd 
vertical drilling machine ........... 
Ssab for «air compressors, Piston rod, by 
E a MiHer ko arenes ees Seaweed whee 
Naatch: lock, Crane 6.4 8) e6 eee oti ee ewe 
Swivel, Chain hoist lower hook, Wright Mfg. 
COE he 2 neo eee agree a eee ee ee Se 
Sykes Co, Powerful gasoline motor driven 
train (C hicago, Great Western) ......... 
Symons, W. E.. Symons Double-Vee friction 
PAT, REIT ic Sa areata vw hee ok eee Reed Seek ig 
Ssphon tests on the N. C. & St. L. Nichol- 
son thermic ..... Ee Oe ae 
T 
Yank for  oil-lurning equipment, Storage 
CNS + Vids, wes OS AR. cote Sin oneview i ah ee 
Tatum, J. J.. Reducing the corrosion in steel 
eats. I Re Oh vce ate one we whe ee Renee 2 wwe A 
Templeton, Kenly & Co.. Twenty-five and 
thirty-hve ton geared jacks ..........06. 
Terminal (see Engine Terminal) 
Ferminals, Increasing importance of........ 
Testing staybolts, Hammer (Fuel Assn, con- 
MENACE) Shee one ald ete aera ee Saou 


Test rack. Compact Air brake (D. & W.) 

Tet rack, Convenient air pump Cea 
GSA» Soe ohne asia ses wed nmaara ad oe 

Tests fer materials, Report. of committee on 


specincations and (Div V- -Mech.) ...... 
Tests of adjustable driving box, Service. 
Gul Railway Supply Co. .............. 


Textoil gear board, General Electric Co. .. 
Thornton, Sir Henry, Message from (Div. 
WS e T “eee a we sed en eee alee Bee 
Threading and cutting machine, Pipe, Landis 
Machine Cór dirsi nea penne ee EERE 
Thread lead variator. Grinder and, Precision 


& Thread Grinder Mfg. Co. ............ 
Threading machine, Pipe and nipple, Landis 
Machme CO (458 os ee a daw eee wis REAS 
Tientsin-Pukow Ry. (China) De luxe 
passenger cars Toro os 0 2G seis aw ho Bk ye 
Tie to determine wheel impact on rail, Gen- 
etal Electric Cos wees ov foaled eneaink reuke 
Timber decreases service cost of cars, 
MOAT OU Veg est aye eh od ea ite LeAnne eX 
Tire-turning tool, Portable (Southern Pacific) 
Teanage ratings, Freight train resistance 
and, by R. J. McCarty. Jr. 2.83", 146", 
Teol Feremen’s Assn. convention ......... 
Teelholder for turning tires, Special, W. G. 
Armstrong. Whitworth & Co. aaaeeeaa 
Teclroom work at Readville. Examples of 
EN Nee Ne Hew HU sents Boos ting 
Tels and formers, Shop (Blacksmiths’ 
Assn.) tes St a ce Sia it le Ge UR eet GB. Sat. WE eh Yes wo ee ce New. ce. te wae Se fe wae 
Tools, Standard cutting ....0...... 2... cece 


Torch a labor saver, Mechanical gas cutting 
Wie eo Ne 25 28 5 cae Yee se pint ee es 
Terch designed for safety and efficiency, 
Biow. Turner Brass Works 


eoeeere ee woe ere 


* [ly strated article; 


RAILWAY MECHANICAL ENGINEER 
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310° 


Torches, Oil-burning rivet forges and, 
Johnston Mfg. Co. 2... ccc ce eee ewww eee 
Torchweld Equipment Co., Regulator for 
oxygen and acetylene gas .........-...00- 


Track, Stresses in straight and curved (A. 
S. C. E. and A. R. É A. meetings).... 
Tractive force can be developed, Maximum 
speed at which rated, by Edward L. Coster 
Trailer system for handling material (Grand 
Trunk) 
Train movement, Expediting, by North-West 
Air Brake Club (Air Brake Ason con- 


e.c.a seseso eoszaeeseeoseee eee se eer ese 


vention) «ied. cd ees whee S ETET 
Train resistance and tonnage ~ ratings, 

Freight, by R. J. McCarty, Jr. 83%, .146*, 
Transportation Devices Corp., All-service 


locomotive power reverse gear ....... 
Transportation Be Car department and 
a 


Transportation—Master key to progress, by 
Edward J. Kearney .......-.e2-eeeeees 
Traveling engineer, Work of the (Traveling 
Engineers’ convention) ....... sarie oaa 
Traveling Engineers’ Assn. convention pro- 
CEEdinES oror o et eae A Pee ee 
Trolley, Stron ai flexible steel piate Yale 
& Towne Mfg. Co. ...........05.- ee 


Truck for Cee frame binders, | Two- 
wheel (Southern Pacific) AEE T E 
Truck for shop emergency service, Electric, 
Elwell-Parker Electric Co. 


ceceo o escaso oeoe 


Truck,  Six-wheel co-ordinating, Boyden 
Steel COCK, Terne ane e a ee acl ee OE amas 
Truck with six-foot lift, Elevating platform, 
Baker., R & L Cou ss ees cae ees 


Tube sheet holes, Cutting and reaming boiler, 
by (George Bexton 


ee eee ese eee ee tere see 


Turner Brass Works, Blow torch designed 
for safety and efficiency er ere ee ee or 
Turntable equipped with Statford roller bear- 
ings. Dominion Bridge Co. (Canadian 
National) “sac aves esti ereies sense aenes 
Turpentine and linseed oil substitutes ; 
(Equipment Painting Section) .......... 
Tuttle Railway Supply Co., A swing carry 
iron and centering device ..........2..-. 
Twogood, R. S., The other ten per cent 
(Fuel Assn. convention) ...ssssessasse.o 


U 


Underwood & Co., H. B., Portable boring 


bar for rehoring air cylinders ere Te 
Uehling Instrument Co., New combined 
barometer and vacuum recorder ........ 
Union Pacitic, A modern, medium-size shop 
at Cheyenne grit ne Satan E Ss ce, Sat a: Ge ae cas 
Union Steel Casting Co., High-test Vanadium 
steel locomotive frames ...........000% 
Unit system of repairing freight cars (N. 
Vig? Ne SH Be) oe cee cake cee aate SR 
University of Tlinois, Properties of chilled- 
iron car wheels 23345462240 5s0% 4 ase 


Valve and telescope pipe for sanding loco- 
INGLIVES. Sand. 5 ke 6eou lb ewe cee canes 
Wee chamber bushings, 
OE- oe. howe we a ie Re Se ee hl i: a a 
Valve cylinders, Device for truing worn con- 
trol, by J. D. Flinner 
Valve design, A new, Everlasting Valve Co. 
Valve designed to prevent leakage, Pump, 
Worthington Pump & Machinery Corp... 
Valve. Donomarent safety tank car outlet. T. 
Th WPAEW ISIC: ice 2 pea Geta s alee ae ere ee eu 
Valve for gas welding apparatus, Safety, 
Mattingly Automatic Valve Co. 
Valve, Front end locomotive, Bradford Draft 
Gear Co aa’ Bags gh vised E E E E ae 
Valve gear, Angularities in Young, by Harry 
Cornel] 
Valve rods, 
compressor 


ee l 


8 2 ew wee 


Device for removing broken air 
reversing 


i 


Valve gears of the radial type, Setting. by 
S Pe Kennedy arest urera Oe aie arte As 
Valve setting rolls, Powerful (Michigan 
CEMA peara nue deacon a a e a aa 
Valves, Adjusting safety .......0...0..00. 
Valves and valve gears, Maintaining (Gen- 
eral Foremen’s convention) ..........06- 
Valves, Making cylinder cock (Boston & 
MAIER” hee Se orate Seed te bee A 
Valves, Pressure retaining, Clark Co. ...... 
Vat for cleaning locomotive parts, Lye, (P. 
Ree eae cece a et wr a arte es Cw ee be 
Vauclain. S. M.. The history of locomotive 
development (Div. Vo Meech.) aaahhh 
Venter, H. C., Erecting shop competition 
PUTCO) ee Sn Sigal in eS e Gla One Bo. were 
Ventilator sash, Harrison, Combination Ven- 
tikitor. Co Vos eees Meee reer hoe ees 
Viberc. E. R.. Present day tendencies in car 
COTWSULITICUIONE © 60 iG 4 ie See ee ie we en es a 
Vie. Combination drill table and, Modern 
Machine: Tool Co. 2. 6322 2elee s)he oe eee 
Vise of interesting design, Universal, Bruce. 
Dawson & Co. Se a See Sl. Riek ee edges 


Vihe stand and pipe bending tool, A portable, 
hy OR. Martin & Sons 2.0.2. 0...0.000. 
Vol larsen-Duineen-Delhgsen Ry., Gas type 


feedwater heater oo. 0.0.0. eee ee eee 


8 ciliterial: 


848* 
392* 
270° 


391* 
130 
325* 
600 
568* 
166 


749° 


t short, non-illustrated article or note; 


W 


Wallace Supplies Mfg. Co., Strongly made 
bar bending machine 


Walschaert valve gear setting, by S. P 
Kennedy: £26.39 o3 09. owas ween oon 

Warden, J. W., Grease cup for locomotive 
connecting rods .....-...ceeeeeaee 

Warner, W., Repairing freight cars “by 
progressive methods (Youngstown Equip- 
ment Co. 4-5 o4 same be Seas sewa 

Warner, W. W., System of delivering mater 
ial in car repair shop ..... are re ee 


Washout arrangement, Canadian National air 
pump TEE 
Waste competition, Elimination of ... .611$ 
Water columns for use on locomotive boilers, 
Nathan Mfg. Co. ..seesccces sevsak 
Water readings in locomotive boilers, Deter- 
mining, by William Hall ...... 
Water treatment, Economics of, by C. H. 
Koyl (C. M. & St. P.) ETNA 
Water treatment on Missouri Pacific, by W. 
C. Smith ..... 


eeve 


LE E SE SE SE E E 


eevsneeee 


CE E E E E ERRER RE, 


be rous, F. C., Form for ordering arch 
ars sgain Siecle a's foie. Vere eh ecw wel re ee ee a 
Watters, J. H., Double sander trap ...... 
Wedges, How should driving box, be ad- 
justed? | ss 225 26s sane ree nes eee ree 
Wedges, Machining shoes AN? -o5.04Gecw yen 


Wedges, Unique designs of automatic driving 
box, Franklin Railway Supply Co. .... 


Weidman, L. C. H., Scrap reclamation (Rail- 
way Service & Sup ly Corp.) | cis Vad es ¢ 
Welding apparatus, Llei valve for gas, 


Mattingly Automatic Valve Co. ......... 
Welding, Autogenous (Blacksmiths’ Assn.).. 
Ware: Developments in, Alumino-Thermic 

OL ~ See esate ow we eae ea Gali cae 

W elding driving tire flanges (General Fore 
men’s convention) 2... ccc cece ese c ce eees 
Welding metal, A high carbon, Page Steel 

We ANSE Co sana Ge toed ha ewiu Yee ue ay 
Welding practice on the Southern Pacific 


Welding, Principles of oxyacetylene fusion 
welding, by Alfred S. Kinsey ..... : i 

Welding, Suggestions for thermit .......... 

Welds, Risers and vents for vertical frame. 


Westbrook, M. H., Lene: shop competition 
article E E BAe ws ai E E 
Westinghouse Air Brake "Co. ., Air brake 
equipment for gasoline-driven rail cars ... 
Westinghouse Air Brake Co., Gaskets for 


brake cylinder pressure heads ........... 
Westinghouse Electric & Mfg. Co., An easily- 
regulated electric heater .........0-- cee 
Westinghouse Electric & Mfg. Co., ` Electri- 
cally heated solder pot ...........0-00. 


Westinghouse Electric & Mfg Co., Melting 
pot for glue, paraffin, etc. ...sesssssssse 

Wheel press, Mounting and emoon nE car, 
Chambersburg Engineerin 

Wheels, Properties of e iro 
versity of Illinois) ere re rere 

Wheels, Epes specifications for cast iron 
(Div. Lech. 

Wheels, Proposed specifications for steel 
(Div. V—Mech.) .eesssssaoscscnsoceoos. 

Wheels, Thermal stresses in steel car, by 
George Burges and G. Willard Quick 
(Bureau of Standards) ....sssssessss.s 

White, W. W., Slow operating air pumps 
(Air Brake convention) 


iron car (Uni- 


eecceltaoense secre nseantanese 


eocenvnevoaneeas s. .to o 


Whiter, E. T., Co-operation through em- 
ployee representation (Pennsylvania rail- 
road) aissas ta ee ha e ea a E a 


Whiting Corp., Locomotive hoist witb indi- 
vidual motor drive 


Whiting Corp., 


e. ała..seosasataeoe eevee 


Quick-acting powerful sole- 


noid PAK 4 oe sid Behe aceon bad Ge o a S 
Williams, M. Standardization of locomo- 
tive repair sare Se er ee 341°, 581* 
Wood Turret Machine Co., Motor-driven tur- 
ret lathe or screw machine ........... 
Woodward, E. L., Lack of modern machinery 
handicaps railroads ....cccceceecececeen l 
Worthington heating and pumping system 
EN: Ya Ne H. e M) ng aie eh oak ay 
Worthington Pump & Machinery Corp., 


Pump valve designed to prevent leakage .. 
Wrench, A., Washing out locomotive boilers. 
Wrench for jacket bands, Heel, by F. W. 


Bentleys Iro 6% a crash Se okie ade eae 
Wright i Mfg. Co., Chain hoist lower hook 
SWIVEL -iese sis oe vere Swe ® ee ee 


Y. 


Yale & Towne Mfg. Co., Strong and flexible 
steel plate trolley 
Young. A. W., 
smiths’ Assn.) sia Ales, Wie Boke ese Seam E A 
Young Men's Christian Assn., Two Unique 
experiments in co-operation ............ 
Youngstown Equipment Co., Repairing 
freight cars by progressive methods, by W. 
Wa NANET co cite oh ee aa eE eit gies eae L 
Young valve gear, Angularities in, by Harry 
Curnell sere Yasa airna es Be bate ees aes 
Young valve gear, Setting, by $. P. Kennedy 


Z 


Zwiebel, W. F., Removing air compressors .. 


see eee ewer sees ao eenes 


Autogenous welding (Black- 


t communication, 
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SUPPLY TRADE NOTES Colonial Steel Co. 2... ccc cece cece re ennes 789 
Colonial Sup bo Sa Siar ahaha hie, eco E ater ated 545 
Adreon, Robert Enos ...........--ee eevee 135 Combustion Peta Corp. s.ro 195, 315 
Air Reduction Co ........etecceeeeeeeee 668 Commonwealth Steel Co. ........... 200 ee 315 
American Boiler Tube Thimble Co. aea 315 Cone, John J. oo. cece cece eee eer ee ees 67 
American Bolt Corp. .........-.+-++- 94, 607 Conkey & Cos He D. 2axicsed cas deneeewas 728 
American Brake Shoe & Foundry Co...788, 854 Connable, Frank L. 2 iisssss dees saw dena as 72 
American Car & Foundry Co. .256, 399, 728, Connelly, J E re ere Nr E ree 316 
788, 854 Connecticut Blower Corp. ........0cce eens 729 
American Engineering Co. ........-.--00-5 135 Consolidated Car-Heating Co. ............ 728 
American Locomotive Co. .........66. 195, 728 Consolidated Machine Tool Corp...314, 545, 668 
American Short Line Railroad Assn....... 854 Continental Lumber & Tie Co. .......... 729 
American Steel & Wire Co. ............-. 788 Conveyors Corp. of America .......... 545, 854 
American Steel Foundries ............ 607, 668 Cook Standard Tool Co. ..... cece ee eee ees 546 
American Tool & oe Works ......... eee 316. Corey, Alfred A., Jr. vawsaescs cso es cewe ds 729 
Ames, Joseph Hee See eee eee eee eee eees 789 Corning & oe Warren 3.65 eas ak eee 546 
Amsler-Morton Co. .......-ceececccccrecs 546 ortikan Wa Er Sede oE eee ee eS 728* 
Andrews, Major W G. ccc cesec seer eeeene 728 Coyle oC, He 4 oeiacehd cua ee saw daa 546 
Andrews, William Henry ..........-+-00- 546 Crandall Packing Co. ....ccceeceeeeeeeees 730 
Arnold, John E. ....... . eee eee eees . 401 Crane “CO: ta a enai ar a nE a A E ews 854 
Asche, W._O. ..... es eeceee eee cece ees 315 Cranes Fe Oo ee Tania atet aad euleae es 728 
Atkinson, J. A. ...c cece eee n cece cece nces 547 Cranston; J... Aw 4h 6 desees nav esimi ewes 728 
Automatic Ventilator Co. ...... see eccee -- 728 Cranttord.. (Be on remsen are ees 545 
. Creiren W De «sade 22sgasieta wanes 400 
Bailey, Henry J. ......- . TERTTEETE .. 668 Crocker A G. oersenanhker tes nennir TREE 71 
Baker, John .essessasesssesesseees waite “BBY “Kroes. Vn E a 400 
Baker R & L Co. ........00- Se 71 Curtain Supply Co. 22-45 averse eeindanc os 316 
Bancroft, A. E. Vea ate Yas eee 607 Cutler-Hammer Mfg. Co. .........06. 225, 400 
Barker & Co., R. L: ee ere ; cee 545 
Barnaby, James C. ....cceeececeecescees 71 Dale, James J.e 0.6 tesa eee baw eee ees 854 
Barnett, errr eee ee EE 607 Damascus Brake Beam Co. .......... 316, 668 
Barton, M. P. ..... eee andi ee ETTET 728 Darrow, W. W. .. ccc cece cece cece eeenens 317* 
Barnes, E. H. .......... se. eb Rachels E ... 855 Davis Brake Beam Co. ........cccceccceee 668 
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During periods of freight car shortage demands are so in- 
sistent that it becomes the first duty of all concerned to do 
everything possible to assist in improv- 

Make the ing the utilization of the existing roll- 
Repair Job a ing stock. The incentive is a real one 
Thorough One when it is remembered that at such 
times a car not used represents an aver- 
age revenue loss of about $6 for each idle day. It is a start- 
ling fact that freight cars spend about 20 per cent of their 
time on repair tracks or in traveling to and from such tracks. 
This is the point where the attention of the mechanical 
departments of the railroads must be concentrated if they 
are to do their share toward improving conditions. As a 
car leaving the repair track means one more car available 
for traffic, at times of urgent demand for cars there is a 
strong temptation to do just enough work to turn a car back 
into service again. The general car situation has been but 
little improved, however, if at an early date that same car 
is obliged to make another trip to a repair track and has to 
be again withdrawn from service for another day or so, as 
is usually the case even though the work may be performed 
in an hour or two. When the need for cars is the greatest 
is the time when the fullest benefit may. be obtained by doing 
a thorough job on every car that reaches the cripple track. 
Not only should the work that is necessary to repair the 
parts whose condition caused the withdrawal of the car 
from service be well done, but in addition the opportunity 
should be utilized to repair all other parts which careful 
inspection shows might require attention at an early date. 
It is not so much the number of cars which are turned out 
that really counts as the number of cars which are in a 
condition to stay out in service and continue to earn revenue. 


There seems to be a general impression among railway oper- 
ating men that modern locomotives do not give as high power 
output in proportion to their weight 
nor haul as heavy loads as locomotives 
in use some years ago. Investigation 
often shows that the available power 
of large locomotives is not being fully 
used and very often trial runs show very much better per- 
formance than is attained in evervday service. A comparison 
of locomotive tractive force with train resistance in most 
cases would indicate that heavier loads could be hauled or 
higher speeds made than seems possible in practice. Prob- 
ably the reason that a large locomotive does not come up to 
expectations, even when in good condition from a mechanical 
standpoint, lies in the fact that it is supplied with a limited 
amount of fuel, often very much less than it has been de- 
signed to burn. The general proportions of locomotives are 
usually based on the assumption that 120 lb. of coal will 
be burnt per hour for each square foot of grate area. Typical 
modern Mikado or Pacific type locomotives usually have 
from 60 to 70 square feet of grate and would, therefore, 
require 7,200 to 8,400 lb. of coal an hour. The limit of 
hand firing is about 7,500 lb. an hour but the best that can 


Utilizing 
Capacity 
of Locomotives 


be expected from the average fireman is about 6,000 lb. It 
is natural for the fireman to spare himself as much as pos- 
sible and in every-day service the rate of firing will usually 
not exceed 3,000 to 4,000 lb. of coal per hour while a loco- 
motive is running. This means that the’ firebox is getting 
less than half the amount of coal it can use and the cylinders 
are getting only about half the amount of steam they were 
designed for. 

Under these conditions it would be possible to increase 
the power of the locomotive at a speed where the boiler is 
the limiting factor by as much as 40 per cent by merely 
increasing the fuel supply. There is a big opportunity for 
improving operating performance by starting a campaign 
among the firemen to get them to supply somewhere near 
the amount of coal a locomotive is intended to burn. If this 
cannot be done there does not seem to be any excuse for 
building such large hand-fired locomotives. If the locomo- 
tive was designed for the limited amount of coal which the 
firemen will shovel, it could be made smaller, cheaper and 
be easier to maintain. There is another alternative, of course, 
the application of mechanical stokers on all large locomo- 
tives. It is generally accepted that the application of a 
stoker is justified on locomotives requiring over 6,000 Ib. of 
coal an hour. Many locomotives that far exceed these limits 
are still being built for hand firing. There seems little justi- 
fication for providing excess capacity unless it can be util- 
ized and the application of stokers on all large locomotives 
would seem to be absolutely necessary for efficient operation. 


There is no doubt that many practical railroad shop men 
object to schedule systems because of the clerical work 
: involved in filling out certain forms. 

An Effective They fail to realize that shop sched- 
Schedule at ules, to be of practical value, must 

Jackson Shops consist of something far more vital 
than assigning a clerk to fill out forms 
regarding work already done. The effective shop schedule 
orders work and material in advance, and is an important 
aid in locating weak departments, speeding up operations 
and increasing shop output. The schedule system has 
already demonstrated its ability to perform these functions, 
and the number of forms used can be suited to the needs of 
individual shops. The schedule system installed at the 
Jackson shops of the Michigan Central, as described in this 
issue, has few printed forms, and yet its effective control of 
shop operations was one of the important factors enabling 
the Jackson shops to recover quickly from the strike and in a 
period of three months show an important increase above 
normal output. 

The first essential of any successful schedule system is 
that the entire shop supervision believe in it and work for it. 
At Jackson, everyone from the division master mechanic and 
shop superintendent down to the youngest foreman is appar- 
ently an enthusiastic booster for the schedule. The reason 
is that the schedule system gives these men a reasonably 
logical method of controlling shop operations. „It relieves 
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them of many minor details, affording opportunity to concen- 
trate on more important features of the work. In addition, 
it so times the work of the various departments that as a 
rule locomotive parts arrive at the erecting shop ready for 
assembling as they are needed. 

It is impossible to run a shop schedule system successfully 
without the services of some man of reasonably high calibre, 
who is familiar with locomotive repair work, to fill the posi- 
tion of schedule supervisor. At Jackson this man is given 
the title of schedule foreman and made responsible not only 
for scheduling locomotives but also for following up work 
orders, trucking all material through the shops and shipping 
to outside points. The schedule foreman has an assistant to 
handle details of the work, a clerk to look out for work 
orders, and ten laborers provided with power tractors and 
trailers for moving material. The movement of material 
is intimately involved in a successful schedule system; know- 
ing when various operations are to be completed, the schedule 
foreman is in the best position to supervise the movement to 
the next machine or department. Special attention is 
directed to the efficient power-trucking system at Jackson 
shops as described in the article. 

Of particular interest also is the efficiency department at 
Jackson, composed of two machinists, two boiler makers 
and a blacksmith who, under the close personal direction of 
the assistant shop supervisor, devote their entire time to 
tracing delays as indicated by red marks on the schedule 
board, locating the weak points in various departments and 
strengthening them. When one department has been brought 
up to the standard, some other becomes the limiting factor 
and receives the same kind of attention. In this way there is 
a gradual toning up of the entire shop organization, with a 
decidedly favorable effect on shop output. 


A circular recently issued by the American Railway Asso- 
ciation states that the committee on car construction of the 
Mechanical Division has practically 


The completed designs for standard box 
Standard cars of 40 and 50 tons capacity which 
Box Car will be submitted to the roads which 


are members of the American Railway 
Association for adoption. The standard car will probably 
be the most important technical question that will come be- 
fore the next Mechanical Division meeting. Standard designs 
for freight cars have often been proposed before but it has 
not been possible to get the railroads to agree on a satis- 
factory type. In 1914, the American Railway Association 
appointed a committee to work out designs for standard box 
cars. A sub-committee representing the principal carbuilders 
was appointed and later representatives of the mechanical 
departments of some of the principal railroads were added 
to the membership. Three designs were prepared by the sub- 
committee and sample cars were built in 1917 but a short 
time later this country entered the war and the matter was 
not carried through to a conclusion. 

When Mr. McAdoo was appointed director general of 
railroads, he attempted to bring about a standardization of 
equipment which resulted in the design of the cars built by 
the Railroad Administration. These were compromise de- 
signs hurriedly prepared and no one has ever proposed that 
they should be perpetuated as a standard of American 
railroads. 

Since the end of federal control the Committee on Car 
Construction has gradually been laying the foundation for 
the development of the standard box cars. As a basis for 
the design, certain fundamental dimensions and minimum 
strength requirements were proposed in 1920. These were 
adopted by a letter ballot of the Mechanical Division and 
approved by the American Railway Association. The designs 
which the committee is now ready to submit have, no doubt, 
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been worked out with the greatest care. It still remains to 
be seen whether the railroads will be able to get together 
on the project on which in the past they have never been 
able to agree. It is evident that certain advantages could be 
obtained by a standardization of box cars but there are 
difficulties in putting the scheme into practice. The standard. 
car would certainly stop the building of inferior designs. 
It should bring about some reduction in the cost of building 
cars and should facilitate repairs on foreign lines after @ 
sufficient number have been placed in service to justify the 
roads in keeping repair parts in stock. There are certain 
difficulties that are bound to arise from the adoption of a 
standard car. After the design has once been definitely 
standardized there will be a tendency to perpetuate it and 
if this is carried too far it may prevent the adoption of 
improved types of construction. It will also be difficult to. 
develop a design that will not discriminate against the manu- 
facturers of certain car appliances. 

There is some question whether the railroads are ready at 
this time to adopt a standard car but even if the time is not 
ripe for a unified design, the roads should go on adopting 
standard dimensions and minimum requirements that wil} 
promote interchangeability of parts and facilitate the repair. 
of cars off the home line. 


One of the perplexing problems which the railroads have 
had to face in recent years has been to obtain a well balanced 
| design in rebuilt locomotives without 
The Problem of excessive expenditures. Practically all 
Rebuilding the important modern appliances for 
Locomotives increasing the economy of the locomo- 
tives are boiler accessories. If the 
boiler is rebuilt with the addition of one or more of these 
devices it usually has more capacity than the cylinders can 
use and as the railroads are anxious to get the maximum 
tractive force from all their motive power, it is desirable to 
increase the size of the cylinders. If the cylinder diameter 
is increased to utilize the available steam capacity, the stresses. 
on the main rods, driving boxes and frames will be too high 
in most cases. This makes it necessary to provide practically 
an entire new set of machinery and increases the cost of 
rebuilding very greatly. Since the introduction of devices 
for utilizing the trailer or tender wheels to increase the trac- 
tive force at low speed, a new method is available for over- 
coming this difficulty. By applying such devices for increas- 
ing the tractive force, the capacity of the boiler at low speed 
can be utilized. At higher speeds the main cylinders would 
be able to utilize the full boiler output by running at a 
slightly longer cutoff. Thus from the engineering standpoint, 
the introduction of auxiliary devices for increasing tractive 
force offers new possibilities for obtaining a well balanced 
design in rebuilt locomotives. 


It would be possible, but rather unusual, to overestimate the 
importance of adequate modern machinery in enginehouses. 

, ; In most cases the condition is reversed 

Engine Terminal and the needs are underestimated to 
Machine such an extent that sufficient machine 
Equipment equipment is not available, in propor- 
tion to the locomotives despatched, to 

keep motive power in good operating condition and elim- 
inate delays. Frequently there are no machines at small 
terminals to perform even comparatively simple operations, 
such as turning, boring or shaping. As a result, locomotives 
must be taken out of service and sent to the back shop for 
slight repairs, or else held in the roundhouse while defective . 
parts are shipped to the main shop, repaired and returned. 
Revenue is lost while the locomotives are out of service, and 
unexpected light repair jobs disorganize the schedule work in 
the back shop. 
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In enginehouses provided with machine equipment, on the 
other hand, some of the machines are so old, and were so old 
when discarded by the back shop, as to be practically use- 
less. Many instances of machinery of this kind, which 
hinders more than it helps, could be cited, but one will 
suffice. A prominent eastern railroad purchased a new driv- 
ing wheel lathe for installation at one of its back shops, the 


old lathe being shipped to a comparatively new enginehouse | 


and set up. The old lathe was an obsolete model with the 
driving gear teeth on the face plates exposed, badly worn 
and having large portions of several of the teeth broken out. 
In fact, the lathe was in such shape that it could not be 
used for turning tires at all. It was occasionally used to true 
journals, but on the whole was more of a liability than an 
asset, taking valuable space in a congested enginehouse. 

The lack of machinery in enginehouses is costly in three 
ways: Loss of revenue from delayed locomotives, cost of 
shipping locomotive parts to back shops for repairs, and 
undue interference with back shop work, increasing its cost. 
Enginehouse work sent to the back shop is usually marked 
rush and greatly interferes with the output of the back shop 
because schedule work must be taken from the machines, the 
rush enginehouse work substituted and the schedule work 
then set up again. Where several terminals are located near 
together and at some distance from the main back shop, 
experience has shown it a paying investment to equip one of 
the terminals with a small production machine shop capable 
of supplying the needs of that district for cylinder packing, 
valve packing, rod brasses and similar parts. With a few 
modern machines these parts can be made as accurately and 
cheaply at the roundhouse as at the back shop. In addition 
the cost of shipping is saved and the parts are available when 
needed in a hurry. 


The ability of a road to handle satisfactorily the volume of 
traffic offered may at times depend upon the degree of per- 
fection to which the motive power is 


Locomotive maintained. A so-called “car shortage” 
Maintenance is usually due only in part to an actual 
Standards lack of cars. Other important con- 


tributory causes may be a lack of suffi- 

cient terminal facilities or some factors for which the me- 
chanical department is not responsible. The mechanical 
department is -responsible, however, if a sufficient number 
of the locomotives owned are not maintained in a suitable 
condition to operate without frequent minor running repairs. 
A low standard of maintenance makes it difficult to handle 
full tonnage trains promptly without delays on the road or 
to turn locomotives as quickly as they should be turned to 
render the maximum service in relieving traffic congestions. 
Conditions during recent months have greatly increased the 
number of locomotives needing general overhauling and the 
back shops have a big program ahead of them to bring the 
number of unserviceable locomotives down to a normal figure. 
While there undoubtedly is an urgent need for many new 
locomotives and for a thorough and prompt overhauling of 
considerable existing power, the need for adherence to a high 
standard of maintenance and the benefits that can be obtained 
therefrom should not be overlooked. Even roads that in 
former years insisted on a relative high state of maintenance 
have been obliged recently to lower their standards. To such, 
it may hardly be necessary to call attention to the need of 
raising the standard as rapidly as possible. The next few 
months mark what is usually the most trying period of the 
year at locomotive terminals. Leaky boilers and poor steam- 
ing locomotives are indeed a source of trouble in severe 
weather. Leaky rod packings are dangerous while leaky 
cylinders and piston packing rings reduce the capacity of 
the locomotive and have a considerable effect on the fuel 
consumption. This is also a time of the vear when more 
than the usual attention should be given to the condition 
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of the front end and draft apparatus. Lack of prompt atten- 
tion to slight defects or wear of mechanical details may not 
result in immediate and important increases in fuel con- 
sumption but if neglected will add considerably to the total 
eventual cost of repairs. A low standard of maintenance is 
never economical. Any apparent immediate savings will be 
far more than equalled by increased bills for fuel and by 
higher costs of frequent running repairs and general over- 
haulings. 


New Books 


SAMPLING AND ANALysIs oF Pic Jron. By the Chemists’ Com- 
mittee of the United States Steel Corporation. 4u pages, 6 in. 
by 9 in., bound in paper. Published by the Carnegie Steel Com- 
pany, Pittsburgh, Pa. 


This book describes the accepted and approved methods used 
by the chemists of the constituent companies of the United 
States Steel Corporation for the sampling and analysis of 
pig iron, which have been revised to include the latest prac- 
tices. The work is not only authoritative, but it is also 
very complete. In addition to methods for determining the 
more common elements, the determination of titanium and 
of copper are described. 


Propuction Grinpinc. By F. B. Jacobs. 238 pages, 6 in. by 9 in., 
bound in cloth. Published by the Penton Publishing Com- 
pany, Cleveland, Ohio. 


This well-arranged and carefully-printed book pertains to 
production grinding in the industries and contains 188 illus- 
trations. Grinding practices in the automotive field are nat- 
urally given the most space, and the use of grinding machines 
in five prominent American automobile plants, for cutting 
and finishing repetition machine parts in large quantities, is 
outlined. Experience in these plants shows that both high 
production and accuracy can be obtained at the same time 
with modern grinders, a combination not found to the same 
degree in any other type of machine tool. While no consid- 
eration is given directly to grinding in railroad shops, the 
book should be read by those interested in more efficient 
railroad machine shop operation. Many jigs are illustrated, 
some of which could probably be adapted with slight changes 
to railroad shop use and a chapter on die grinding will have 
certain practical applications. 


AIR BRAKE ASSOCIATION PROCEEDINGS FoR 1922. F. M. Nellis, 
Secretary, 165 Broadway, New York, 232 pages, 6 in. by 9 
in. Bound în cloth. 


The twenty-ninth annual convention of the Air Brake Asso- 
ciation took place at Atlantic City on June 19, 20 and 21, 
1922, only an open meeting of the Executive Committee 
having been held in 1921. The papers and reports pre- 
sented included the following: Wastes in Air Brake Ser- 
vice, a paper by Prof. S. W. Dudley; U. C. Equipment, 
a paper by J. C. McCune of the Manhattan Air Brake Club, 
and a lantern slide lecture by R. E. Miller; Air Consump- 
tion of Locomotive Auxiliary Devices, a final committee re- 
port; Triple Valve Repairs, a committee report by the North- 
west Air Brake Club, and Recommended Practice, a com- 
mittee report to which is added a complete copy of recom- 
mended practices with the 1922 revisions. 

In addition to convention proceedings the Air Brake Asso- 
ciation now publishes books on Maintenance of Freight 
Brakes; Maintenance of Steam Driven Air Compressors; 
Questions and Answers on No. 6 E. T. Equipment; Han- 
dling Passenger and Freight Trains; U. C. Brake Equip- 
ment; Code for Testing Air-Operated Auxiliary Locomotive 
Devices, and Principles and Design of Foundation Brake 
Rigging. 7 


WHAT OUR READERS THINK 


Comments on Designing Gondola Car 


Cuicaco, Ill. 
To THE EDITOR: 

In the article, “Method Used in Designing C. M. & St. P. 
Gondola Car,” in the November issue of the Railway 
Mechanical Engineer, there appear to be a few arithmetical 
errors. 

Referring to page 641, middle of first column, calculation 
of moment of inertia of center sill, item “Channels,” quantity 
Ad? should read 1.78, not 17.8. This makes I, = 1108.546, 


= 142. Ratio US 


S, = 148.5 and $S FS should read = 
1 2.05 
Dara AS 


Calculation near bottom of second column, page 641, 
should read 


250.009 


ae a 


29.4 142 


750,000 X 2.05 
= 12,120 Ib. per sq. in. 


Under heading “Body Bolster,” page 642, second column, 
item reading “I, of webs .’ the third quantity, 14.75, 
should be cubed, not squared. The summation is correct, 
however. Line below giving Ad? of flanges 0.75 X 7.5? X 4 
= 169, not 42.2. Sum of Ad? = 1162 and I, total = 
1296.35, instead of 1169.54 making Sm = 159.5. With this 
section modulus stress will become 10,000 lb. per sq. in. 
very near. 

On page 643, “Side Truss,” last item of p, should be 


1 
(+ x p;)not (+ ME p,) 


while developing a large horsepower when running fast. 
In calculating stresses in the diagonals a “‘straight line” 


strut formula is used when Lis as high as 178. The writer 


believes this formula should not be used when = exceeds 120. 


However, your correspondent has apparently taken l as ac- 
tual length instead of “equivalent length” which would be 
one-half actual length when ends are fixed. His intention is 
apparently to cover this factor by limiting stress to 14,000 
lb. per sq. in. It is doubtful whether the method taken gives 
fair values of the stresses. Certainly member D.E. showing 
such a wide difference of 3,900 lb. per sq. in. “allowable” 
and 13,700 lb. per sq. in. “actua? should hardly be passed 
without further investigation by one of the more exact strut 
formulas. 

The same remark applies to the top chord. The calculation 
of bending moment due to outward pressure of load is not 
given, but the writer would be inclined to doubt that a stress 
of 20,000 lb. per sq. in. on top angle is reduced to 7,630 lb. 
per sq. in. by the mere application of a wood plank in its 
weakest direction for bending. The resultant pressure on 
the side of the car acting at two-thirds the depth from the 
tep can be shown to be 


1 1 
P = —-- w D? tan? (4 — — b) 
2 2 


where w = weight of material per cubic foot (sand = 109 1b.) 
D == ttal depth of lad (say 5 ft. O in.) 
b = angle of repose cf material (sand 40 deg.) 


Placing in the appropriate values, we find P = 272 lb. 


a = 91 lb. per linear 
foot of car side. Added to this we have a pressure due to 
centrifugal force when passing around curves at high speed. 
Assuming an 8-deg. curve and a speed of 40 m.p.h., the 
well-known formula for centrifugal force gives a pressure of 
15.1 lb. per sq. ft., or 75.5 lb. per linear foot of car side. 

This load is evenly distributed; therefore, reaction at top 


angle = 2 — 37.75 Ib. 


Total reaction at top angle = 37.75 + 91 = 128.75 lb. 
Bending moment taken over 15 ft. length. 


it 128.75 X 15 X 15 X 12 


12 


Therefore, reaction at top angle = 


= 29,00%) in.-lb. 


It now remains to distribute the stress created by this 
bending moment between the wood and steel. The deflection 
produced is obviously the same for both members and is in. 
general cases expressed by 


WE 
~ nEI 
where d = deflection in inches. 
W = total !oad in pounds. 
1 = length of beam in inches, 
E = medulus of elasticity. 
} = moment of inertia of section. 
n = factor depending upen method of Icading and support. 
Ww KF 
The deflection for the wood may be written dw = — 
nEw Iw 
W.k 
and for the steel ds = --—— 
nEs Is 
Ww 13 Wi} 
and frorn ccnditions = 
nEw Iw n Es Is 
Ww We 


13 and n are common to both and may be omitted giving = — 
Ew Iw Es Te 

1,700,€00 Ib. per sq. in. for LL yellow pine 

See Ib. per sq. in. for steel 


Taking Pe 
lw = 9. 
Es = 4.05 
we obtain 6.78 Ww = Ws 
That is to say the total load W is shared between the wood 
and steel in the ratio of 1 to 6.78. Seeing that the bending 
moments taken by the wood and steel are proportional to the 
loads, we can say that the wood takes 


29,000 


1 + 6.78 


and the steel = 3.720 X 6.78 = 25,280 
Section modulus of the wocd = 7.9 
= 1.5 


= 3,720 in.-Ib. 


steel = 16,200 Ib. per sq. in. 

The angle also carries a thrust of 36,600 lb. as a truss 
member tending to buckle it in same direction as side loading. 

The bending moment of 25,280 in.-Ib. on the angle is 
equivalent to an end thrust T multiplied by the deflection. 

If, therefore, the deflection due to side pressure is calcu- 
lated, and also the equivalent end thrust, to which is added 
the thrust of the truss framing, the section may be treated 
as a column with the new loading. 
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Wik 5 
Deflection in this case = ——- X — 
EI 384 
1,920 “ 1808 5 
d = -—————— XxX — = 1.34 in. 
27,000,000 X 4.05 384 
25,280 
End thrust = = 18,900 lb. to be added to 36,600, 
ran 1.34 


making 55,500 lb. Using strut formula, allowable stress = 
16,000 — 70 a 
15 X 12 


fa = 16,000 — 70 X ———— 
2 X 1.01 


= 9,700 per sq. in. 


Area = 4 sq. in. Therefore, allowable load = 38,800 Ib. 
Actual load = 55,500 Ib. 

This would seem to show that the top angle is rather highly 
stressed, but this maximum would only occur when car, 
loaded with perhaps the heaviest type of material (sand), 
passes around a curve at high speed. Also the side posts 
have some influence in supporting the 15-ft. length of angle 
and therefore the above calculated bending moment may be 
higher than would actually occur. For these reasons the sec- 
tion 5 in. by 3% in. by % in. angle is probably about right, 
although 5 in. by 5 in. might be better. 

The large number of cars with badly bulging sides that 
are to be seen in service is sufficient evidence of the im- 
portance of obtaining the best possible design of side con- 


struction. H. J. Coventry. 
Nots—Slide rule was used in all calculations. 
Note: In addition to the points mentioned above, atten- 


tion ts called to the fact that in the table on page 641 giving 
the meaning of the symbols, the items Sa and S, should be 
transposed. 


Advantages of Three-Cylinder 
Locomotives 


ASHFORD, KENT, ENGLAND. 
To THE EDITOR: 

As one who has made a close study of three-cylinder loco- 
motives during the past 15 years, I have read with the 
greatest interest the article in the November issue of the 
Railway Mechanical Engineer dealing with the Character- 
istics of Three-Cylinder Locomotives. The conclusions ar- 
rived at exactly agree with those given in a paper which the 
writer read before the Institution of Locomotive Engineers 
(London) in 1918. 

While Mr. Meineke has made out a good case for the use 
of three cylinders, there are yet other advantages which he 
has not:touched upon. For instance, the reciprocating 
masses of each set of parts are only about 70 per cent of a 
corresponding two-cylinder engine, and further, it is suffi- 
cient to balance, say 50 per cent, instead of 66 per cent. 
The balance weights are therefore much lighter, and not onlv 
so, but their positions are such that the weights on the right 
and left-hand sides are about 180 deg. apart. As a conse- 
quence, there is little or no variation in adhesion when run- 
ning fast, because when one weight tends to lift the left- 
hand wheel, that on the right-hand side acts downwards. In 
the two-cylinder engine the weights are 90 deg. apart and 
their combined effect is to alternately augment and diminish 
the adhesion of the pair of wheels. This variation in ad- 
hesion in conjunction with the more irregular turning mo- 
ment makes the two-cylinder engine more liable to slipping 
while developing a large horsepower when running at rela- 
tively high speeds. 

As far as the longitudinal forces are concerned, the three- 
cylinder is self-balanced, and it is only necessary to con- 
sider the effect of the couples which tend to rotate the engine 
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in a horizontal plane and possibly it may be found that no 
balancing for the reciprocating weights is necessary. 

The dynamometer car records show that the drawbar pull 
is much steadier than in a corresponding two-cylinder engine. 

Owing to the smaller piston loads and the fact that the in- 
side piston partly opposes the thrust of the outside, the wear 
on driving boxes is reduced, there is less shock in the re- 
versals of steam loads and, moreover, there is a larger bear- 
ing area available for carrying loads. As a consequence, 
wear is reduced generally. 

It is found possible in British practice to accelerate trains 
from rest or to work slowly up a heavy grade with full 
throttle and maximum cut-off without undue disturbance to 
the fire due to the six light exhaust beats per revolution of 
the wheels. It is also found practicable, owing to the ex- 
cellent balancing, to run heavy passenger trains at 70 miles 
per hour with 68-in. driving wheels. Hence three-cylinder 
locomotives can be said to possess a large degree of flexi- 
bility in working as they are not only eminently suited for 
pulling heavy loads, but also for fast running. 

One of the problems in the design of three-cylinder engines 
is the question of the inside valve gear. After some study 
of this subject in 1908 the writer devised a means of operat- 
ing the inside valve from the outside gears by the use of 
rockers. About the same time H. S. Vincent of New York 
also devised a somewhat similar arrangement, and this was 
described by J. Snowden Bell in the Proceedings of the 
American Master Mechanics’ Association, Vol. XLVI, 1913. 
Since then the same principle has been discovered in Ger- 
many and put into practical use. On the other hand, the 
North Eastern Railway (England) prefers three complete 
sets of link motion, a total of six eccentrics on the driving 
axle. Locomotives built by Borsig in Berlin have an inde- 
pendent Walschaert gear inside the frame, driven from an 
additional return crank on the outside through a rocker. An 
independent gear gives a more nearly correct result, but it is 
often difficult to apply. The resulting motion from the com- 
bination of the two outside gears is not an exact reproduction 
of the primary gears, but it is sufficiently near for practical 
purposes. If the primaries were pure harmonies, the inside 
valve would also have a harmonic motion. As it is, the 
primary valve gear gives a periodic motion compounded 
principally of a harmonic and a small octave at a phase of 
90 deg. and twice the frequency. When the two outer gears 
are combined, the resulting motion is influenced by these 
small octaves, but not sufficiently to matter, even in full gear 
of 75 per cent. As a maximum of 66 per cent cut-off is 
all that is necessary in three-cylinder engines, the small ir- 
regularities of motion are diminished and at 25 per cent 
there is little or no difference to be detected. 

The design of the cylinders has advanced considerably 
and steam and exhaust passages are simple and direct while 
joints under steam pressure are avoided. Some recent de- 
signs are suitable for either plate or bar framing. 

The crank axle is reduced to its simplest form. In some 
cases it is forged and the webs slotted out, as is usual in 
British practice. In another form the axle is bent to shape. 
A third way is to build up the axle. This enables special 
steels to be used for the construction, and any part that may 
break in service can be replaced without scrapping the whole 
axle. Again, the bearing surface of the crank pin is more 
effective due to the absence of round corners on the journal; 
and the crank webs can be prolonged so as to form balance 
weights. In this way the whole of the revolving parts are 
balanced in their own plane, thereby relieving the axle of 
bending stresses due to centrifugal force. The balance 
weights in the wheels are correspondingly reduced. 

The first railway to adopt extensively the use of three high- 
pressure cylinders in conjunction with a superheater was 
the North Eastern of England. This practice was followed 
some two or three years later by the Prussian State Railways 
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in Germany. Since then a large number of these engines 
have been built in Europe. 

It remains to be proved whether the three-cylinder locomo- 
tive is adapted to American conditions. The 15 per cent 
greater cylinder capacity offers an alternative to the booster, 
or in conjunction with that device an even greater hauling 
capacity. H. Hotcrort. 


Economy of Balanced Compound 
Locomotives 


Daras, TEX. 
To THE EDITOR: 

When efforts are made to prevent avoidable waste in 
locomotive operation, the possibilities of a properly designed 
superheated balanced compound, over an equally well-de- 
signed superheated simple engine for certain classes of 
service, should receive consideration. Heavy high-speed pas- 
senger and fast freight service offer the best field for this 
type. By a properly designed compound I mean one having 
separate valves and an independent cut-off for the low-pres- 
sure cylinders. This is essential if the best results are to 
be obtained. It is generally contended that the compound 
locomotive is too complicated and that the upkeep is too 
high. While it must be admitted that there are more parts 
to the compound, the fact that the driving stresses are dis- 
tributed through four sets of gears instead of two results in 
considerably less wear and tear on the machine as a whole 
and a greater mileage between shoppings. 

In the following table, which was published by a large 
western road in the days when compounds were used con- 
siderably and which shows results obtained over a period 
of 15 months, it will be seen that there was practically no 
difference in the cost of repairs between the compound and 
the simple locomotives: 


Repairs 
Locomctive Gross Repairs per per 1, 
Locomotive miles ton-miles locomotive-mile gross ton miles 

Compound: A .... 56,886 42,146,900 .0161 .0217 
Compound B .... 60,234 49,070,628 0154 0182 
Compound C .... 54,497 42,404,236 .0154 $.0198 
Compound D .... 51,248 40,544,366 $.0121 $.015¢ 
Simple 507 ...... §2,915 31,400,344 $.0166 $.0280 
Simple 520 ...... 63,234 38,163,393 $.0120 $.0198 
Simple $66 ...... 52,738 34,612,835 $.0184 $.0284 


Another. objection raised against the compound is that it 
cannot be built to develop the same power as the modern 
simple engine. This is true as regards the largest modern 
freight locomotives, but for passenger service it is possible 
to build a Pacific type locomotive with 21 in. by 33 in. by 
28 in. cylinders, 200 lb. boiler pressure and 72-in. wheels 
which would develop 44,000 Ib. tractive force. This is equal 
to the average simple Pacific type, and as such locomotives 
are often used for fast freight service, this objection will 
not hold good as far as these two classes of service are con- 
cerned. A freight engine having 22 in. by 34 in. by 32 in. 
cylinders, 225 lb. boiler pressure and 63-in. drivers would 
develop 69,000 lb. tractive force, which is equal to the best 
Mikado. Both the above sets of figures can be increased at 
starting by admitting live steam to the low pressure cylinders 
if necessary. 

At high speeds the compound will deliver more power 
than a simple engine owing to the better cylinder action re- 
sulting from the later cut-off reducing wire-drawing of the 
steam to a minimum, and also the increased range of ex- 
pansion, while at low speeds on grades it is less liable to 
slip and stall owing to the more even torque on the crank- 
pins. They are smoother running machines due to the per- 
fect mechanical balance and to the less varied mean effective 
pressure in the cylinders. This is an advantage both to the 
machine itself and the track, especially where light steel 
is used and the roadbed is not the best. 

In the following table is given the results of tests carried 
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out on the Paris, Lyons & Mediterranean Railway in France 
between a superheated simple and a superheated compound 
locomotive. The only difference in these two engines is 
that due to the double expansion of steam in the compound 
and two extra sets of valve gears for the low pressure 
cylinders. 

The cylinder dimensions of the compound are 17.1 in. by 
25.7 in. by 25.7 in. 


Mean Mean 
consumption per indicated consumption per indicated 
Weight of trains horsepower hour—simple pores powcr Hour -eo ene 
Water Coal ater Coal 
278 tons ........ 19.07 1b. 3.1 Ib. 14.21 1b. 2.35 Ib. 
19.58 Ib. 3.49 Ib. 14.56 lb. 2.37 lb 
487 tons ......0. 21.49 Ib. 3.23 1b 14.12 Ib. 2.35 Ib 
20.59 1b. 3.3 1b 14.8 Ib. 2.13 Ib 
646 tons ........ 13.53 Ib. 2.05 Ib 
14.2 Ib. 2.06 Ib 


The above tests were made on the 95-mile division be- 
tween Laroche and Dijon, which is nearly all up hill, at 
speeds ranging between 55 and 65 miles an hour. Two 
tests were run with each load to avoid the possibility of 
error and it will be seen that the results agree very closely. 
The maximum horsepower indicated by the compound was 
2,425 and for the simple, 2,051. As a result of these tests, 
which were borne out by the every-day performance of the 
compounds, 91 simple engines were converted to compound. 

The decreased water consumption of the compound means 
longer runs without stopping for water, resulting in less 
wear and tear on equipment due to starting and stopping 
heavy trains, and also a saving in the fuel necessary to work 
heavy trains up to speed. The time between washout periods 
can also be lengthened. 

In designing a compound engine it is necessary to have 
separate valves and valve gear for each set of cylinders so 
that the cut-off to the low-pressure cylinders can be later 
than to the high pressure. This is especially advisable at 
high speeds when it is necessary to have a large port area to 
handle the large volume of low pressure steam quickly. 

The Walschaert valve gear can easily be arranged for 
independent cut-off to both cylinders, by setting both links 
side by side and working them by one eccentric rod. The 
crosshead arms are set one on each side of the low-pressure 
crosshead and connected to both combination levers, and 
an indirect rocker arm is used to transmit the motion to the 
high-pressure valves between the frames. This system has 
practically all the gearing outside the frames where it is 
readily. accessible for repairs and oiling. 

The high-pressure exhaust should be led to a common 
chamber from which it passes to the low-pressure steam 
chests. This is an advantage in certain classes of break- 
downs, as it is possible to use three cylinders to bring the 
train in. This chamber should be connected to a pressure 
gage in the cab which will act as a guide to the engineer in 
adjusting the low-pressure cut-off. 

Since the modern locomotive is becoming a rear power 
plant on wheels, with its superheater, feedwater heater, me- 
chanical stoker and booster, why not adopt double-expansion 
where operating conditions are suitable when it will give 
25 per cent and 35 per cent economy in fuel and water 
respectively? Where a number of such engines are used on a 
division, their operation should show a good profit on the 
added investment involved in their construction and upkeep. 

P. D. ANDERSON. 


A Motor or other part of electrical equipment is desired to do 
its work at a certain voltage and should not be expected to do 
its work properly unless this voltage is maintained within reason- 
able limits. Low voltage means a heavy current in the winding, 
which overheats the wiring, tending to destroy the insulation. 
Too high a voltage is also dangerous, as the spacing between 
parts has not been arranged for higher pressure and arcs are 
often caused which break down the insulation with resultant 
serious damage.— Bureau of Mines. 


Consolidation Locomotive Weighing 301,500 Ib. and Having a Tractive Force of 68,200 lb. 


Powerful Consolidation Locomotive for L. & N.E. 


Unusually Heavy Weight and High Tractive Force with Well- 
Proportioned Boiler Are Special Features of This Design 


have been built during recent years for use on Ameri- 

can railways. While this was a popular type of freight 
locomotive for a long period, it has largely been superseded 
by the Mikado type because of the increased depth of firebox 
and length of boiler barrel, with correspondingly increased 
boiler capacity, which can be obtained when a trailing truck 
‘s added. However, the Consolidation locomotive is still a 
highly desirable type where high tractive force combined 
with low total weight is the important factor as it is where 
heavy trains, moved at slow speeds, comprise the bulk of the 
traffic. By careful designing, a boiler of sufficient capacity 
can be obtained for such service if road clearance does not 
impose too many restrictions. 

Conditions on the Lehigh & New England are especially 
suited to the operation of Consolidation type locomotives. 
Most of the traffic is drag freight. Since the road is close 
to the coal mining section fuel is relatively cheap. The 
vertical clearance of 15 ft. 814 in. gives room above the 
driving wheels for a boiler of large diameter with a deep 
throat sheet. The bulk of the power is of the Consolidation 
type and in adding to the number of its locomotives it was 
decided to adhere to the same type, but to increase the ca- 
pacity over that of the older locomotives, which had 208,000 
Ib. on the drivers. 

The four Consolidation type locomotives built by the 
American Locomotive Company which this road has placed 
in service recently are excellent examples of well-designed 
engines to meet special conditions. Weighing 301,500 1b. 
with 279,000 lb. on the drivers, they are the heaviest Con- 
solidation locomotives ever constructed. The previous record 
for size with this type was made by the locomotives built by 
the Baldwin Locomotive Works for the Western Maryland 
and described in the Railway Mechanical Engineer, July, 
1921. In several particulars the weights and dimensions are 
the same for the two designs. Both have 27-in. by 32-in. 
cylinders, 61-in. drivers, 17-ft. 6-in. driving wheel base, and 
a rated tractive force of 68,200 lb. The Lehigh & New Eng- 
land locomotives have boilers with a larger grate area and 
more heating surface, which is reflected in the increase of 
6,600 lb. in weight. 

The height from the rail to the center of the boiler is 10 ft. 
4 in. and to the top of the stack is 15 ft. 81⁄4 in. The firebox 
is 126% in. long by 96% in. wide, while the height from 
the bottom of the foundation ring to ‘the crown sheet is 83 Y, 


[ae IVELY few locomotives of the 2-8-0 type 


in. at the front and 5734 in. at the back, which gives a fair 
firebox volume and sufficient space for the application of a 
brick arch. There are 301 2-in. tubes and 50 5%-in. flues. 
The total evaporative heating surface is 3,666 sq. ft., of 
which 271 sq. ft. is in the firebox. The superheater has 901 ` 


DIMENSIONS, WEIGHTS AND PROPORTIONS 


A AAE tN ea E EE E EE T E E E 
Servi Ese iea e aa niet AE A eR E E e Dra freight 
gorden: diameter and stroke. ........unuuusnesssevecsso 27 in. by 32 in. . 
Ives, kind and Size... .... cence cc tence cece escceeees Piston — 14 in. 
Maximum (raveliico piracy bdo 4 es S84 Fh 4 OEE Oks c Oe's GhGe bak eae 7 in, 
Outside: lap) aderno osa insae co et E ne ae EE ave 1 3/16 in, 
Exhaust: “Clearance: aerga oia ins obs eatares a wae EAAS 0 in. 
Lead in full Rea xcs hho bei aca hen ES ae ae Ee Y% in. 
Weights in working order: 
OM, drivers sree aeiaaehcee tied Mew a E a 279,000 Ib. 
On front (ruck siirt x inn a EEE OEE EE EAE EA aa basa ote 22, 500 Ib. 
Total engine. erene rnanera i ae be badae 0. BeBe sha CeT or 500 Ib. 
Tender is. graiaive 4 Big eas acne eve Gor caren ah en Wile aa Rate wn alah ona ia 184,1 100 1b. 
Wheel bases: 
Driving salsa ais ina EAE Sok e EEE E A 17 ft. 6 in. 
Total eng Mé: torrar eet wie 40g 404 E nE oe FA WEED Ow 8G 26 ft. 11 in. 
Total engine and tender......... ccc cece ccc cccncecccceces 65 ft. 2 in. 
Driving wheels, diameter outside tires........... ccc cc ccccccsccceces 1 in 
Boiler: 
Typi s ke hits tee CEE i ne eres tana whale Yea Deakwas span Ty" top 
Steam presSUrE.....esasssssseeserccssosesssesesoosotoeroocaseo 
Fuel, I aac perronen © fiers. ea a eaaa ash e e a Rees Soft AR 
Diameter, first ring, inside... ........sosessossssossscessososess 88 in. 
Firebox, length and width.............cccccccees 126% in. by 963% in. 
Height to crown sheet, back.............cceccccccccccevevecs 57% in 
Height to crown sheet, front..... 0.0... ccc cece cece cnccceecces 83'4 in. 
Tubes, number and diameter...........ccceceecccccceceey 301 — 2 in. 
Flues, number and diameter. ..............ccccccvcccecs 50 — 5% in. 
Tubes and flues, lengths ccs weed ie ad eet ca a aes Waa Ba ew Sas 15 ft. 
Grate area niina 5254s se Va RING DR Cand sede sewer eseake 84.3 sq. ft. 
Heating surfaces: 
Firebox, including arch tubes...........cccccsecccscececcs 271 sq. ft. 
Tubes fas arsine aaa e EE are aia wie era Fi ooh als wane Aoi ake ats 2, 349 sq. ft. 
Flues is yee CS hw a ecertia keke E E e na ke Maes iS: 1,046 sq. ft. 
Total evaporative... ... secs cecccccc recesses enescsenscns 3,666 sq. ft. 
Superheating. oseo esaret A Savarese ua Siew are Eaa 901 sq. ft. 
Comb. evaporative and superheating.............ceeeeeee. 4,567 sq. ft. 
Tender: 
Water capacity (4.45 4-ccaawaeedwe 0434 ia Maden tntee wae seas 10,000 a. 
Coal -CADaCity cwiecnccna vie tnn E Esa eee Bw SNe MAG OOES OW mee wees 16 tons 
General data, estimated: 
Rated tractive force, 85 per cent........ccceccece eeu ee awe 68,200 D: 
Cylinder horsepower. ........sceccescccccccvcccccccccesseces 2,755 
Boiler Horse powell isos s oe.k see Woe 6 64 6 5 GS we Caw awaeees 2,420 hp. 
Speed at 1,000 ft. piston speed.... 2... ccc cece ccc ccc ecccnces 34 m.p. 
Steam required për NOUS ask k de See ie hee alee oes ea 5,730 Ib. 
Boiler, evaporative capacity per hour. ..........ccccccceveees 5,030 Ib. 
Coal required per hour- totalo assieto ee feud en ea eerie Mae 8,950 1b. 
Coal, rate per sq. ft. grate per hour..........ccccceccecccccece 106 1b. 
Weight proportions: 
Weight on drivers -- total weight engine..........cecee0- 92.6 per cent 
Weight on drivers = tractive force a ai EE E E A Ears N aoe Pe 
Total weight engine -- tractive force. .........cceecessccccccceecs 
Total weight engine ~- cylinder horsepower........scesccccees 109. x w 
Total weight engine -- boiler horsepower... sm» .s.sseseese. T. 124.5 1b. 
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Boiler proportions: 

Boiler horsepower =- cylinder hor C ee er eee ee 87.9 cent 
Comb. g surface -+ cylinder bhorsepower..... reer err oe. 1,66 
Tractive force +- comb, heating surface........cccogeccscescccecs 14.93 
Tractive force X dia. drivers oe ome heating rere rr 911 
Gzlinder horsepower - grate area........ssesseeccocecooecesese 32.7 

rebox heating surface + erate! a Sl a a decelie E Na 3.21 

heating surface -+- evap. heating surface............02se00% 7. 

Superheating surface + evap. heating surface...........020e0-0- 24.6 


sq. ft. heating surface. The rated boiler capacity is 2,420 © 
hp., or 88 per cent of the cylinder power, which is 2,755 hp., 


a proportion which has been found to be ample for the con- 
ditions under which these locomotives are operated. 

Of the total weight of the locomotive 92.6 per cent is on 
the drivers and available for adhesion, whereas with the 
typical Mikado locomotive the weight on the drivers is 
nearer 75 per cent. The factor of adhesion is 4.08. The 
possibilities of excellent use of the weight by a Consolidation 
type is shown by the fact that the total weight is only 109.4 
lb. per cylinder horsepower and 4.42 lb. per pound of rated 
tractive force, figures that can scarcely be equalled by a loco- 
motive of the 2-8-2 type. 

Two of these locomotives are hauling coal trains of 3,500 
gross tons from Lansford to Pen Argyl, a distance of 54 
miles, part of which is up a 0.5 per cent grade, at a speed 
of approximately 20 m.p.h. Two others are running out 
of Pen Argyl and handling 690 gross tons up a 2.75 per 
cent grade without difficulty. While no test runs have been 
made, it has been observed that these locomotives are free 
steamers, of ample boiler capacity and consume a conserva- 
tive amount of fuel. 

The leading dimensions, weight distributions and propor- 
tions of these locomotives are given in the table. 


The Insulation of Boilers and 


Heated Surfaces 
By Wm. N. Allman 


N the insulation of locomotive boilers the one very im- 

portant feature is to conserve the heat and thereby reduce 
the loss by radiation to a minimum. The value of such 
insulation is therefore a matter of importance. 

The unit of heat is a B. t. u. There is no insulation 
that is 100 per cent efficient, but the real object of in- 
sulation is to prevent to the highest degree the flow of heat 
to the outside surrounding air from the boiler surface. The 
conductivity of the material determines the rate of flow 
with a given difference in temperature. A smaller num- 
ber of heat units (B. t. u.) will flow through an insulating 
material with a low than one with a high conductivity. 

The efficiency of an insulating material is expressed by 
a percentage which represents the per cent saving which 
would be realized by insulating the boiler with such a 
material over what would be lost if the surface were left 
bare. The efficiency is then obtained by subtracting the 
' heat loss of the insulated surface from the heat loss of the 
uninsulated or bare surface, and dividing the result by the 
heat loss from the bare surface. Expressed as a formula, 
this would be as follows: 
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where U = Heat loss in B. t. u.—bare surface 
| I = Heat loss in B. t. u.— insulated surface 
E = Efficiency of insulation 


In Table I the figures represent the loss in B. t. u. which 

would be expected with bare or uninsulated surfaces for 
temperatures ranging from 0 to 500 deg. F. 

Table II represents the efficiencies of an 85 per cent 
magnesia boiler lagging in thicknesses from 1 in. to 3 in. 
It is highly important that material thick enough be ap- 
plied in order to secure the best results. Another impor- 
tant feature is to cover every square foot of exposed sur- 
face. By this is meant the firebox area as well as the shell 
of the boiler. While a number of railroads have not 
adopted the practice of covering the exposed area of the 
outside firebox sheets, it is a mistake to allow them to go 
uninsulated when it is considered that there is an enormous 
heat loss which may be saved. 

By referring to the figures contained in Table ITI, it can 
be readily seen what this loss amounts to in the course of a 
year. 


TABLE III 
Difference Waste of coal Number of sq. 
betwecn Loss per Ib. per sq. ft. ft. of surface 
Steam Steam temperature of sq. ft. per year based that wastes 
pressure temper- steam and sur- per hr. on 300 dayscf a ton of coal 
gage ature rounding air F. (B.t.u.) 10 hrs. each in one year 
0 212 142 334.0 77.0 26.00 
10 240 170 425.0 98.0 20.40 
25 267 197 522.5 120.6 16.58 
£0 298 228 644.0 149.0 13.42 
75 320 750 737.5 170.2 11.75 
100 338 268 820.0 189.2 10.57 
150 366 296 960.0 221.6 9.02 
200 388 318 1,079.0 249.0 8.03 
250 406 336 1,184.0 273.2 7.32 


(Temperature of surrounding air 70 deg. F.) 
Note:—Above figures based on coal having an average heat value of 
13,000 B.t.u. 


To determine the amount of heat saved by the applica- 
tion of 85 per cent magnesia lagging, we may consider a 
locomotive boiler carrying a boiler pressure of 200 lb. per 
sq. in., the corresponding temperature being 388 deg. F. 
Assuming an outside temperature of 70 deg. F., we obtain 
a difference in temperature of 318 deg. F. Referring to 
Table I, the loss under these conditions would be 1,079.0 
B. t. u. per hour per sq. ft., and for coal having an aver- 
age thermal content of 13,000 B. t. u. this would equal a 
waste of 249.0 lb. of fuel as shown in fourth column of 
Table III for each square foot of surface per year under 
the conditions as shown; namely, 300 days of 10 hrs. each. 

By the application of 85 per cent magnesia sectional 
lagging with its high insulating value, the major portion of 
this loss may be saved and converted into useful work, and 
by referring to Table II the following efficiencies are ob- 
tained by interpolation : 


Lb. coal saved per 


Efficiency sq. ft. per year 
1% in. thick lagging............ 91.43 per cent 227.6 
in. thick lagging............ 93.33 per cent 232.4 
214 in. thick lagging........0se. 94.57 per cent 235.5 
3 in. thick lagging............ 95.40 per cent 237.5 


U—I This shows that even the thinnest insulation will show 
E = —— a large saving by preventing the escape of heat from the 
U surfaces. 
TABLE I. 
50 deg. 100 deg. 150 deg. 200 deg. 250 deg. 300 deg. 350 deg. 400 deg. 450 deg. 500 d 
B.t.u. per square foot per hour.... 97.5 215.2 360.0 533.0 737.8 978.0 1,269.4 1,614.0 2,050.6 2,590 
TABLE II 
. Temperature difference between hot surface and surrounding air 
Thickness of 50 deg 100 deg. 150 deg. 200 deg. 250 deg. 300 deg. 350 deg. 400 deg. 450 deg. 500 deg 
insulation Per Cent Efficiencies———— 
1 tC 80.80 82.36 83.90 85.25 86.48 87.60 88.70 89.64 90.56 91.48 
LA sean ce anass 86.25 87.40 88.53 89.49 90.37 91.16 91.94 92.65 93.32 93.97 
2 in A EEEE A 89.32 90.16 91.08 91.85 92.53 93.12 93.71 94,27 94.80 95.31 
2% LS SS 91.19 91.95 92.69 93.32 93.87 94.38 94.87 95.31 95.73 96.14 
cee |: Cer ae rere 92.55 93.22 93.83 94.37 94.82 95.25 95.67 96.06 96.40 96.75 


Fig. 8—Great Northern, Three-cylinder, 4-6-2 Type Express Passenger Locomotive 


Recent Tendencies In British Locomotive Practice 
Part II | 


Pacific Type Locomotives for Great Northern and North Eastern Are 
of the Three-Cylinder Type; Great Western Uses Four Cylinders 


By E. C. 


OR many years 4-6-0 type express locomotives have 
F been used by most railways where the demands of the 
traffic required greater capacity than could be obtained 
by four coupled engines. The 4-6-0 and 4-4-2 engines de- 
scribed by the writer in the Railway Mechanical Engineer 
for November, 1916, are still representative of the leading 
examples in service; in fact, with the exception of some two- 
cylinder 4-6-0 engines and the new three-cylinder engine of 
the same wheel arrangement built for the Caledonian and 
certain large 4-6-0 locomotives having four cylinders and 
others having two, put into traffic on the Great Central and 
London & South Western, no passenger engines of what may 
be called a new design have been built for some years. 

The Atlantic type has been used to a limited extent by 
some railways, thus the Great Central and Great Western 
both gave the type a trial by building engines of the 4-6-0 
and 4-4-2 type, with the same boiler design on each, but 
subsequent locomotives for maximum power on each of these 
lines have been of the 4-6-0 type; on the other hand, the 
North Eastern, the first line to build 4-6-0 express engines, 
gave them up in favor of the Atlantic type about 1903, and 
the Great Northern commenced to build Atlantics in 1898 
and have continued to use this type up to the appearance of 
the Pacifics, the first of which has just been constructed. 


Development of the Pacific Type 


Recently some interesting developments have occurred and 
these take the form of two new designs of Pacific type loco- 
motives, the first of this type to be placed on a British line 
since “The Great Bear” was built at Swindon in 1908 for 
the Great Western. The new engines are for the Great 
Northern and North Eastern. Both these railways have for 
many years used 4-4-2 engines for express passenger traffic. 
The North Eastern at one time used 4-6-0 engines, but gave 
them up for Atlantics about 15 years ago, and the Great 
Northern has never used the 4-6-0 design. 

The Great Northern 4-6-2 type locomotive, Fig. 8 and 
Fig. 9, was built at the Doncaster shops to the designs of 
H. N. Gresley, who kindly provided the photographs. 
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Poultney 


The Atlantic engines, the last of which was built 11 years 
ago, although of relatively low tractive force, have in conse- 
quence of their considerable boiler capacity done excellent 
work on the Great Northern but the increasing weight of the 
trains has necessitated the introduction of locomotives of a 


' greater tractive force. 


The boiler of the Great Northern engine is the largest 
which has so far been used in British practice, and in its 
dimensions practically reaches the permissible limits of the 
comparatively small loading gage of British railways. The 
barrel portion is composed of two sections, a taper length 
coming next the fire-box, and a parallel section forward to 
the smoke box. A single plate is used for each, that is, the 
barrel is formed from two plates only. The diameter of the 
tapered length where it joins the fire-box is 77 in., and for- 
ward where it joins the front portion it is 69 in. and the 
length is 19 ft. 

A wide fire-box of the round top design is used, and the 
back head slopes forward from the foundation ring as in 
American practice. The fire-box casing is 78 in. in diameter 
at the front, and tapers to 73 in. at the back; the casing is 
9 ft. 514 in. long, and at the bottom the length is 6 ft. 8 in., 
with a width of 7 ft. 9 in. The internal fire-box is of a 
design not before used in English practice, and as will be 
seen from Fig. 10, it resembles the design now common in 
American locomotives. By extending the box forward into 
the barrel section capacious proportions have been obtained 
and the tubes have been kept to a moderate length, the dis- 
tance between the tube sheets being 19 ft. 

There are 168 tubes 2% in. and 32 flues 5314 in. in 
diameter, and the ratio between the inside diameter of the 
tubes and the length between the tube sheets is 1 to 114. The 
tubes comprising the units of the Robinson superheater are 
114 in. outside diameter. The fire-box is of copper, and the 
tubes are solid drawn steel. The center line of the boiler 
is unusually high, being 9 ft. 4%4 in. from the rails. The 
height to the top of the stack is 13 ft. 4 in. 

Turning now to the engines, these are of Mr. Gresley’s 
standard three-cylinder type, that is to say, they follow in 
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detail design those used for the 2-6-0 and 2-8-0 locomotives, 
but the cylinders are each 20 in. in diameter as against 18% 
in. for the other engines, while the stroke is the same, viz., 
26 in. 

The piston valves have a diameter of 8 in. and are oper- 
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made of nickel-chrome steel, as are also the piston heads and 
the crossheads of light design which are carried in three-bar 
guides. 

The pins for the return cranks of the valve gear are fitted 
with ball bearings, and the long transverse lever forming 
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Fig. 9—Dlagram of Three-cylinder Pacific Type Locomotive, Great Northern Railway 


ated by two sets of Walschaert gear applied to the outside 
motion, and the valve for the center cylinder is operated by 
the combined movement of the two sets of valve motion as 
in the case of the 2-6-0 engines already described. 


Fig. 10—Firebox of Great Northern Pacific Type Locomotive 

The inside cylinder is placed over the trailing wheels of 
the leading truck, and arranged with its center line inclined 
at 1 in 8 to clear the leading axle so that the drive is, like 
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part of the gear for the inside cylinder valve is pivoted on a 
roller bearing. 

Laminated springs of 42 in. centers carry the weight on 
the leading and trailing coupled axles, and the driving boxes 
are fitted with helical springs. 

The trailing truck axle is fitted with special axle boxes 
allowing a radial movement of 2% in. each way; this, to- 
gether with the flexibility furnished by the leading truck, 
enables the engines to negotiate 22 deg. curves. 

The tender is of unusual design, as it is carried on four 
axles, and these are not in the form of trucks. It has a 
capacity of 5,000 gal. of water and 8 tons of coal, and is 
fitted with a water scoop. 

The fittings include two injectors (the one on the left 
hand side being of the exhaust steam pattern), screw revers- 
ing gear, steam sanders and a pyrometer. Wakefield’s me- 
chanical lubricators are fitted, one for the cylinders and 


valves, and another for lubricating the journals of the coupled 


axles. The automatic vacuum brake is used. 

The total weight of the engine only in working trim is 
206,000 1b., and of this 134,400 lb., or 65 per cent, is carried 
on the coupled axles. The engine weight per square foot of 
evaporative heating surface is 70.6 1b., and per square foot 
of total heating surface, boiler and superheater, 60 Ib. 

The North Eastern Pacific engines, Fig. 11, have three 
cylinders and in conformity with Sir V. Raven’s usual prac- 
tice they are all made in one casting, and the drive is taken 
by the leading coupled axle. To obtain sufficient length for 
the three connecting rods, the distance between the cylinder 
and driving axle centers is 10 ft. 11 in., and this, combined 
with the liberal distance between the centers of the coupled 
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Fig. 11—Diagram of Three-Cylinder Pacific Type Locomotive, North Eastern Railway 


in the 2-6-0 engines, all through the center coupled wheels. 
The crank pins are at 120 degs. 
The main, side and piston rods, the latter hollow, are 


axles, which is 7 ft. 6 in. as against 7 ft. 3 in. for the Great 
Northern Pacifics, makes the total] engine wheel base very 
long, namely, 37 ft. 2 in., which length is reflected in the 
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length of the boiler, which has tubes no less than 21 ft. long. 

The fire-box is of considerable size, and is extended for- 
ward into the barrel portion of the boiler, the length from 
outside the back head at the foundation ring to the fire-box 
tube sheet being 11 ft. 2 in. The barrel is in four sections, 
butt jointed, and its center line is 9 ft. 1 in. above the rails. 
The diameter is 72 in. over the plates. There are 118 tubes 
2% in., and 24 flues 514 in. diameter. The working steam 
pressure is 200 lb., which, with three 19 in. by 26 in. cylin- 
ders and 80 in. drivers, gives a rated tractive force of 
29,920 Ib. 

Piston valves distribute the steam, and are operated by 
three sets of link motion, all six eccentrics being mounted on 
the single throw crank axle. The trailing axle is fitted with 
radial boxes, permitting a 314 in. movement. 

The engines have six-wheeled, self-trimming tenders which 
are fitted with water pick-up apparatus and carry 514 tons 
of coal and 4,125 gal. of water, and weigh when full 
103,100 lb. The Westinghouse brake acts on the engine 
and tender, and an ejector is fitted for working the automatic 
vacuum brake on the train when required. 

The Great Western locomotive “The Great Bear,” Fig. 12, 
was placed in traffic in 1908, and when built was much the 
largest locomotive ever used on a British railway. The 
engine also was the first Pacific type tender engine built, and 
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Results of Flange Lubrication“ 


ET us assume that we have before us a section of a loco- 

motive driver wheel tire that has the flange and tread 
in perfect contour. By removing 1/32 in. from the throat 
of the flange, 1/16 in. metal would have to be removed from 
the tread of the wheel to restore the countour, or 1⁄4 in. 
from throat eqauls '4 in. from tread. On many roads this 
represents considerable mileage lost. If this expense could 
be eliminated, the cost of maintenance per locomotive mile 
would be greatly reduced. 

An extensive test was made with and without flange lubri- 
cation on one of the larger roads covering a period of two 
years, the first year with and the second year without flange 
lubricators. The locomotives equipped were run over the 
same section of the line and everything was directly com- 
parable. It was established on this test when using flange 
lubrication that the flange wear on the driving wheel tires 
was reduced 72 per cent, while the wear on the rail per 
100,000 gross tons was reduced about 87 per cent. The 
cost of driving wheel tires per 10,000 miles was decreased 
29 per cent, engine truck wheels 42 per cent, and tender 
truck wheels 49 per cent, with flange lubrication. 

In Figs. 1 and 2 it will be seen that without flange lubri- 
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Fig. 12—Great Western, Four-cylinder, 4-6-2 Type Express Passenger Locomotive 


remained the sole British representative of this type till the 
Great Northern engine left the Doncaster shops in May of 
the present year. In designing “The Great Bear” G. J. 
Churchward adhered closely to the practice followed in the 
four-cylinder engines of the 4-6-0 type, the chief difference 
being in the boiler, which is much larger and has a wide 
fire-box equipped with arch tubes. The four cylinders are 
15 in. by 26 in., and those between the frames are placed 
well forward to allow sufficient length for the main rods 
which drive the leading wheels through a crank axle. The 
outside cylinders drive the middle axle, and each has an 
8-in. piston valve of the inside admission type. Those for 
the outside cylinders receive their motion from the Walschaert 
gear fitted to the adjacent set of inside motion, thus two sets 
of valve motion work all four valves. The adjacent valve 
spindles are coupled together by being linked to horizontal 
levers. A strong box casting supports the main frames be- 
tween the outside cylinders, and also serves to carry the ex- 
pansion links and reversing shaft. Wheel and screw re- 
versing gear is used. The inside main rods have open ends 
with the brasses held by a gib and cotter, and those for the 
outside rods have solid bushed ends. 

The coupled wheels are 80!% in. diameter, and under- 
hung laminated springs are used. Equalizing gear is pro- 
vided, all the coupled axle springs being connected, those 
for the rear coupled axle being connected with the springs 
for the radial box of the trailing truck. 

For convenience in making comparisons, the principal 
dimensions, weights and proportions of the various locomo- 
tives have been arranged in the accompanying table. 


cation the flange wear was excessive in relation to the tread 
wear, and that flange lubrication decreased the flange wear, 
thus allowing the tread wear in a number of cases to be the 
condemning factor. The mileage made for the flange wear 
shown is about four times that made without lubrication. 

Fig. 3 gives comparative rail wear at the same location 
and over the same period of time with and without flange 
lubrication. It will be noted that the wear on the rail with 
lubrication was about 17 per cent of that on the ones with- 
out lubrication. ‘The derailments on a portion of this line 
over which the above tests were made showed a decided de- 
crease when flange lubrication was used. From actual 
records taken without flange lubrication, it was found that 
80 per cent of the rolled steel wheels under cars and tenders 
were removed for flange wear. 

On the Norfolk & Western without flange lubrication, the 
front tires of a locomotive averaged 16,000 miles, whereas 
when equipped with a flange lubricator, they averaged 33,- 
000 miles, or an increase of 106 per cent. The St. Louis- 
San Francisco showed a net saving of $84.03 per year per 
consolidated locomotive. The Southern (Queen & Crescent) 
increased the mileage between turning tires from 23,000 
miles before using lubrication to 44,000 miles after using 
lubrication on the flanges. On Pacific type locomotives the 
mileage was increased from 40,000 to 92,000 miles. 

On a 2-8-0 Southern Pacific locomotive the life of the 
driving tires was increased 375 per cent when equipped with 
flange lubricators, the tender truck wheels 436 per cent and 
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rail wear on curves greatly reduced. This test was conducted 
where the ruling grade is 3.8 per cent and maximum curve 
over 10 deg. | 

The wide range of opinions of the effectiveness of the 
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Fig. 1—Excessive Flange Wear on Locomotive Without 
Fiange Lubrication 


flange oiler to prevent flange wear indicates that there are 
certain divisions and certain railroads where their application 
is justified and where results show a real saving. However, 
the tractive effort with relation to weight on drivers on cer- 
tain classes of modern superheater locomotives has been re- 
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Fig. 2—Character of the Tire Wear After Lubrication of 
Fianges Was Adopted 
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duced to a point where the application of a flange oiler 
would result in a waste of fuel caused by locomotives slipping, 
greater than the saving effected by the use of a flange oiler. 
With the proper flange lubricator, using a heavy asphaltum 
oil, the flange wear on the locomotive, tender and cars and 
the rail wear will be sufficiently checked to warrant the use 
of flange lubricators, but no matter what flange lubricator 
is used, it must be maintained and receive the co-operation 
of everybody concerned. 

The report was signed by N. Suhrie (Pennsylvania), 
chairman; J. D. Heyburn (St. L.-S. F.); J. E. Ingling 
(Erie); P. J. Miller (N. Y. C.), and W. J. Fee (G. T.). 

Discussion 
From the expression of the members who recounted their 


experiences with flange oilers, it is evident that wherever 
operating conditions tend to cause flange wear in excess. of 
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Fig. 3—Effect of Fiange Lubrication on Rail Wear 


tread wear the service of flange oilers is beneficial. Not 
only do they reduce the flange wear so that even under most 
difficult conditions the tires will go for tread wear, but they 
reduce rail wear on curves and have a noticeable effect in 
reducing the amount of fuel burned. In almost every case 
mentioned the greatest difficulty which is encountered in 
insuring satisfactory service is to secure proper application 
of the nozzles for the delivery of the oil to the flanges and 
sufficient attention to maintain them in correct alinement. 
Where this detail is not attended to oil frequently gets on 
the tread, where it causes slipping and reduces the effective- 
ness of the brake action. Several railroads confine the care 
of flange oilers to one man at each terminal, giving him addi- 
tional duties such as oiling the spring rigging, in order to 
fully utilize his time. The tendency in the development of 
the oiler is to make it automatic and keep it in operation 
continuously. To this there is some objection on the part 
of enginemen, who claim that flange lubrication when com- 
bined with white frost, fog or drizzling rain, adds to the 
slipperiness of the rail, and feel that under such conditions 
they should be permitted to shut off the oiler. 


Fan Draft for Locomotives Discussed by A.S.M.E. 


Proposed Construction Would Permit Application of Additional 
Equipment for Saving Fuel 


@ 

HREE widely different phases of locomotive design 
T formed the topics of the papers presented at the Rail- 
road Session of the annual meeting of the American 
Society of Mechanical Engineers held in New York on De- 
cember 6. An extremely technical discussion of Stresses in 
Locomotive Frames was presented by R. E. Eksergian of 
the Baldwin Locomotive Works. George H. Hartman gave 
an analytical discussion of valves and valve gears in a 


paper entitled “Steam Distribution in the Locomotive,” and 
Frans H. C. Coppus brought out the advantages that might 
be derived by securing the draft in a locomotive through 
the use of turbine-driven fans in a paper on Mechanical 


Drafting of Locomotives. An abstract of Mr. Coppus’ paper, 


which is especially noteworthy because of the possibility of 
effecting large fuel savings by the method which he pro- 
poses, is given below. 


The Mechanical Drafting of Locomotives 
By Frans H. C. Coppus 


(G NERALE Y speaking, it is a simpler task to incor- 
porate extensive improvements into the design of a 
new locomotive than to apply them to one already in 
operation. Though the author would be the last person to 
discourage the development of the locomotive along radical 
lines that would, require a total reconstruction or rearrange- 
ment of the present locomotive power plant, he believes that 
more can be accomplished for the immediate future by add- 
ing to the existing locomotive equipment which is standard, 
in principle at least, in stationary and marine practice, and 
which does not necessitate extensive or costly alterations. The 
existing locomotives, 68,000 in this country alone, represent 
such a large investment that no matter how efficient a new 
locomotive may be built, it 1s out of the question to relegate 
them to the scrap heap, and they will be with us for many 
years to come. 
In the treatment of this subject the author has therefore 
limited himself to the existing locomotive. The supporting 
data employed are based on modern steam locomotives 
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Fig. 1 Fig. 2 
Fig. 1—Performance Curves of Vano Biower with 22-in. Diameter 
Diffuser Outlet. 
Fig. 2—Performance Curves of Vano Blower with 30-in. Diameter 
Diffuser Outlet. 


equipped with superheater and brick arch and fed by means 
of a live-steam injector. 


History of Locomotive Drafting 


An interesting outline of the early history of locomotive 
drafting is contained in a paper on Locomotive Drafting and 
its Relation to Fuel Economy, by H. B. MacFarland, pre- 
sented at the 1912 convention of the International Railway 
Fuel Association. The following quotations bearing on the 
subject are taken from this paper: 
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It is stated, on very good authority, that the exhaust steam 
from the cylinders was first turned into the chimney by Trevithick 
in 1803. : He turned the exhaust steam into the chim- 
ney as the most convenient way of dispensing with it. Through- 
out the development of the locomotive to its present high service 
standard, this method of producing draft has been the only suc- 
cessful one for locomotive service. 

Various arrangements and apparatus have been experimented 
with in an endeavor to secure some method equally as good, but 


Fig. 3—Modified Standard Front End with Induced Draft Fan 


up to the present time nothing has been accomplished which has 
proven entirely successful. 

About the year 1835 Segiun, the inventor of the multitubular 
boiler, experimented with an induced-draft system, using a fan 
in the front end. His experiments, however, did not meet with 
success, owing to his inability to secure a fan of sufficient capacity 
to properly handle the volume of gases. 

Despite the recognized loss of power in the exhaust jet, no 
serious attempt has yct been made to produce a draft on the fire 
by other means than the use of the exhaust jet to generate steam 
to mect the locomotives demand. All experimental work has 
been confined to modifications of the general arrangement for 
utilizing the exhaust jet. 


The use of the exhaust steam for drafting the locomotive 
makes the locomotive power plant differ in principle from 
the marine or stationary power plant. In the latter the boiler 
is an independent unit, while in the former the boiler and 
the engine are interdependent, inasmuch as the exhaust of 
the engine creates the draft for the boiler and the shutting 
down of the engine renders the boiler inoperative. Separate 
the two by substituting mechanical draft for the exhaust jet 
and there is no reason why the locomotive power plant can- 
not be fitted out with the devices which have been responsible 
for the low cost of power generated in marine and stationary 
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power plants. The problem is one of successful adaptation 
with reliability and moderate maintenance cost, within the 
present limitations of clearances and other conditions under 
which the locomotive must operate. 

The logical course of development would be as follows: 
I, mechanical induced draft; II, undergrate forced draft; 
III, condensing the exhaust steam; IV, pumping the hot 
water from the tender through a waste-gas heater into the 
boiler; V, operating condensing. 


Mechanical Induced Draft 


About ten years ago extensive experiments with mechanical 
induced draft were made on the Atchison, Topeka & Santa 
Fe, but they met with the same fate as those made by Segiun 
in 1835 and for exactly the same reason: “the inability to 
secure a fan of sufficient capacity to properly handle the 
volume of gases.” This statement, however, is not exactly 
correct. It has always been possible to secure a fan of suffi- 
cient capacity, but the difficulty has been to secure a fan 


Fig. 4—Sectional View of Locomotive Induced Draft Fan 


with sufficient capacity to do the work economically and at 
the same time small enough to be applicable to a locomotive 
within the limitations of clearances. 

It is doubtful if a fan without the introduction of an in- 
tensifying element can be built to overcome this difficulty. 
Only recently this new element has been brought out. It 
takes the form of stationary guide vanes held in a casing. 
The current of air leaving the propeller is radially sub- 
divided by the individual vanes and taken up without shock. 
These guide vanes, which have a curvature increasing in 
the direction of the rotation of the propeller, concentrate the 
air current and give it a further acceleration, so that a large 
part of the pressure is produced and a large part of the end 
thrust taken up by them. This new fan or blower is very 
much smaller than a multi-blade centrifugal fan of the same 
capacity, both of commercial construction. Because of this 
fact the former can be made applicable to the locomotive 
and the latter not. 

Due to the fact that this blower has a much larger air 
delivery than any other fan of the same diameter and that, 
therefore, the dynamic pressure of the air is very high, the 
use of a diffuser which transforms the dynamic pressure into 
static pressure is absolutely essential. The longer the 
diffuser, the higher the static efficiency. The effect of the 
diffuser is plainly shown by the curves of Figs. 1 and 2. 

Fig. 3 shows the smokebox of a modern locomotive fitted 
out with a blower in the stack and the exhaust pipe and 
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nozzle displaced by a plain exhaust pipe discharging the 
exhaust steam into the atmosphere. It will be noticed that 
the guide-vane casing takes the place of the lower part of 
the stack, and it may be of interest to mention here that the 
size of the stack was exactly that of the diffuser of a 20-in. 
fan which has the proper capacity for this particular engine 
—a 26-in. by 28-in. Pacific type. 

A modification of the fan is necessary in order that it may 
function properly as an induced-draft blower for locomotives, 
keeping in mind especially, simplicity of construction; low 
maintenance cost and assurance that the bearings are kept 
cool and well lubricated at all times, as the success of the 
whole scheme hinges not only on the capability of the blower 
to create the desired draft in the smokebox, but also to stand 
up under it. 

Fig. 4 shows a cross-section of the induced-draft blower. 
The turbine is located on the periphery of the fan, and there- 
fore takes up little space. The exhaust is discharged with 
the gases. There is no need of trying to reclaim this exhaust, 
as there is an oversupply of exhaust steam. The fan shaft 
carries on its extreme end the impeller of an oil pump which 
has a manifold purpose. The fan revolving at a high speed, 
in this particular case about 3,000 r. p. m., creates con- 
siderable back pressure, to which is added the weight of the 
rotating parts. No bearing will stand up under this end 
thrust at this speed and other means must therefore be 
adopted to take care of it. The end thrust created by the 
pump impeller is made use of to counteract the end thrust 
of the fan. By restricting the pump discharge to the cooling 
chamber, the end thrust of the pump impeller may be made 
anything desired, so that the vertical blower shaft may be 
made to float. The oil then passes upward over half of the 
cooling chamber, downward over the other half, and out of 
the smokebox into a cooling coil back to the pump inlet. The 
shaft is hollow and oil is forced through it and out through 
a small hole into a chamber over the upper ball bearing, 
whence it passes through the two bearings and then back to 
the pump. 

One of the outstanding advantages of the use of ‘an 
induced-draft fan instead of the exhaust jet for drafting 
the locomotive is the reduction of the back pressure in the 
cylinders. Prior to the experiments of the Atchison, Topeka 
and Santa Fe, a series of indicator cards taken from actual 
road tests of representative locomotives in various classes of 
service were prepared showing the initial pressure, mean ef- 
fective pressure, back pressure, and indicated horsepower, 
and in addition the added mean effective pressure and indi- 
cated horsepower which could be obtained by reducing the 
back pressure to 4 lb. These showed increases in indicated 
horsepower ranging from 18 to 30 per cent for simple loco- 
motives and an average of 53 per cent for a mallet compound. 

The author understands that since these tests were made 
the exhaust nozzles have been opened up considerably so 
that the back pressures have been greatly reduced. With 
this in mind, and also the fact that the back pressures vary 
so widely for different classes of engines, road, and service 
conditions, not to mention the enormous differences in back- 
pressure horsepower due to different speeds, it would be idle 
to estimate what saving in fuel would result from drafting 
locomotives mechanically due to reduction in back pressure. 
However, the field seems broad and the prospects bright for 
enormous savings along this line. 

If the only effect of drafting locomotives mechanically 
was the elimination of the back pressure on the pistons, this 
would in itself be sufficient to deserve the keenest interest 
of those responsible for the economical operation of locomo- 
tives, but the subject embraces a great many other questions 
and vitally affects many features in connection with the eco- 
nomical generation and use of steam. Mechanical drafting 
gives the locomotive a degree of flexibility which it does not 
now possess. The steam pressure may be picked up at will 
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or allowed to drop, regardless of the amount of work the 
engine is doing. | 

This flexibility of draft makes it unnecessary to favor 
the engine at any time. The practice of favoring the engine 
on hills, often no doubt unavoidable under the present method 
of drafting, is not only wrong from the point of efficiency 
but cannot help but result in leaky tubes, increasing mainte- 
nance cost, and in shortening the life of the boiler. 

The advantages of mechanical induced draft mentioned 
above largely relate to economy in the use of steam after it 
is once generated. In addition thereto mechanical draft has 
a strong bearing directly upon fuel economy and will greatly 
increase the overall boiler efficiency. 

The heat loss due to combustible in cinders, estimated 
anywhere from.5 to 20 per cent depending largely on the 

‘class of service, is generally classed among the “unavoidable 
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and after once adjusted, maintained—that there would be 
an atmospheric pressure condition in the combustion cham- 
ber, if carried to a nicety. This is very common practice 
with stationary and marine boilers. With the fire door open 
there would be no inrush of cold air nor any outward leak- 
ing of flames or gases. Such a condition is called “balanced 
draft.” It can be effected only by the use of a forced-draft 
blower in conjunction with an induced-draft blower, jet 
blower, or stack. While in a locomotive boiler there is no 
boiler setting through which air can filter in, the draft over 
the fire is so much stronger than in stationary practice and 
the fire door (on hand-fired coal burners) opened so much 
oftener, that even greater economies than in stationary prac- 
tice should result from balanced draft. 

With forced draft there is no reason why cheaper grades 
of fuel could not be utilized, which will not only result in 
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Fig. 5—Proposed Genera! Arrangement of Locomotive with Induced and Forced Draft, Centrifuga! Boller Feed Pump and Steam 
Condensing Apparatus 


losses.” With a fan the constant flow of air through the fuel 
bed, while gradually changing in intensity, will not tear the 
fire, and this loss can be practically entirely eliminated. 


Undergrate Forced Draft 


To put the ashpan of a locomotive under pressure might 
prove impractical for several reasons: First, it would be 
difficult to keep the ashpan even fairly tight; second, there 
would be danger of setting fires; third, it would decrease the 
capacity of the pan as there should be ample air space be- 
tween the ashes and the grate. To overcome this difficulty 
the author has constructed a grate with hollow bars taking 
the air from a wind box to which the forced-draft blower 
is connected. 

The forced-draft blower is of the same general construc- 
tion as the induced-draft blower. It operates, however, in a 
horizontal position with no excessive end thrust and handles 
cold air. Therefore, the special lubrication, end-thrust bal- 
ancing, and cooling features are unnecessary. 

While it is not impossible to operate a forced-draft blower 
in conjunction with an exhaust jet, it is much simpler and 
better to connect it up to an induced-draft fan. It will be 
plain that if the forced-draft blower was working alone the 
combustion chamber would be put under pressure and the 
gases and flames would leak out through the fire door. If, 
on the other hand, only the induced-draft blower was work- 
ing, conditions would be very much the same as they are 
with the present practice. Between these two extreme con- 
ditions the speed of the two blowers could be so adjusted— 


economy in the cost of fuel, but also in the cost of handling 
and storage of coal. The air space in the grates may also be 
very small so that no fuel will be lost in the ashpan, and at 
the same time the grate will let sufficient air through on 
account of the air being delivered under pressure. 

The forced-draft blower creates sufficient pressure to force 
the air through the fuel bed, leaving only the drawing of the 
gases through the boiler tubes to the induced-draft blower, 
and the latter may, therefore, be smaller or may be run at 
a lower speed than if used alone. For these various reasons 
it is easier 4nd more efficient to use a balanced-draft system 
than merely induced draft. 


Condensing the Exhaust Steam 


When the locomotive is drafted mechanically all of the 
exhaust steam is available for whatever use can be made of 
it. Heretofore a small part of the exhaust steam has been 
used to heat the feedwater. This practice has been quite 
common in Europe but has been only recently successfully 
carried out on this continent and to only a very limited ex- 
tent, less than one per cent of American locomotives being 
thus equipped. The exhaust-steam feedwater heaters have 
been constructed on the principle of imparting to the water 
the maximum amount of heat with the minimum amount of 
exhaust steam because the latter was needed to draft the loco- 
motive. With mechanical draft, the more steam used for 
heating the feedwater the better, as the more water will be 
saved. Railroad men fully appreciate the economy in time 
and fuel due to the saving of water, especially in freight 
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service, and incidentally the not negligible economy in boiler 
repairs in bad-water districts. 

The exhaust steam, or as much of it as can be condensed, 
may be passed through a condenser on top of the locomotive 
running all the way back to the tender (see Fig. 5). The 
remainder may be allowed to pass to the air free for the time 
being. Such an arrangement affords a large cooling surface 
and the amount of water which can be saved without even at- 
tempting to run the engine condensing will be much larger 
than the amount saved by merely heating the feedwater by 
means of an efficient heater. The cooling surface may be 
made more effective by directing over it a current of air 
created by the speed of the locomotive with or without the 
assistance of the undergrate-draft blower. It is a simple 
matter to encase the condenser, provide it with louvers to 
catch the air, and connect it to the blower inlet by means of 
a duct. This would have the additional advantage of re- 
claiming part of the latent heat of the exhaust and supplying 
the fuel bed with preheated air. A cooling tower located 
on the back of the tender would further assist materially in 
condensing the exhaust. 


Pumping the Hot Water from the Tender Through a 
Waste-Gas Heater Into the Boiler 


It needs no explanation that with all the exhaust steam 
available it will be a simple matter to keep the water in the 
tender at any temperature desired up to the boiling point. 
This would convert the tender practically into an open heater. 
Many of the carbonates would be precipitated and most of 
the dissolved oxygen removed. Instead of the injector a 
boiler-feed pump, preferably of the centrifugal type, installed 
in duplicate, will feed the water through a waste-gas heater 
into the boiler. The pumps will be located under the cab 
of the locomotive, so that there will be a sufficient head of 
water from the tender. Waste-gas heaters have been so far 
a distinct failure largely on account of the prerequisite that 


Fig. 6—Modified Front End, Equipped with Induced Draft Fan and 
Feed-Water Heater 


the heater should not interfere with the draft, because if it 
does the economy derived from its use would be nullified 
by an increase in back pressure. On account of the limited 
space available in the smokebox, the heating surface was 
comparatively small and facilities for examination, cleaning, 
and overhauling were for the most part lacking. The author 
has constructed a waste-gas heater which can be placed in 
the front end with slight alterations thereto, and which has 
a heating surface of over 1,000 sq. ft. By extending the 
front end this heating surface could be increased if necessary. 

From the point of efficiency it may be considered that at 
the present time the water is put in locomotive boilers at an 
average temperature of 60 deg. F. the year round. Although 
the injector, which is almost exclusively used on locomo- 
tives for feeding the boiler, imparts the heat of the live 
steam to the water, this is accomplished at a loss of heat. 

If, instead of an injector, a pump is used the exhaust 
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steam and the waste gases—which comprise the two largest 
items of waste energy in present locomotive operation—can 
heat the water from 60 deg. to 300 deg. With an absolute 
steam pressure of 200 lb. this is an undisputed saving in 
fuel of a little over 20 per cent, and the feedwater entering 
the boiler at a higher temperature by 150 deg. will reduce 
the viscosity and promote the circulation of the water and 
will have a very beneficial effect upon the cost of maintenance 


Fig. 7—Front of Locomotive Showing Induced Draft Fan and 
Controlling Apparatus 


and the life of the boiler, as unequal stresses would be prac- 
tically entirely eliminated. | 


Operating Condensing 


Mechanical drafting of locomotives makes it possible to 
run locomotives condensing. It can be accomplished with- 
out material change in their construction outside of an en- 
larged and modified tender. This, however, will come later 
after the steam consumption of the locomotive has been made 
as small as possible, which will, in itself, make condensing 
operation easier. 


General Arrangement 


Fig. 3 shows the induced-draft blower located in the stack. 
This is naturally the logical first step in the development of 
an induced-draft system for a locomotive, but a blower in 
such a position is not readily accessible. Practical considera- 


tions led the author to place the blower outside of the smoke- 


box. A diagram showing the general arrangement of ex- 
haust pipe, waste-gas heater, and induced-draft blower is 
shown in Fig. 6 and will need no further explanation. 

Fig. 7 shows a front view of the locomotive. Means are 
therefore provided whereby the guide-vane casing can be 
quickly separated from the fan casing, giving access to 
both the fan and the guide vanes for cleaning. 

It will be plain that it is absolutely necessary to have 
and maintain a fixed relation between the pressure at the 
grate bars caused by the forced-draft blower and the draft 
at the front end caused by the induced-draft blower. The 
steam supply to the induced-draft blower may be taken direct 
from the steam dome and preferably run through a simple 
superheating coi] in the smokebox extending through the 
smokebox front into a throttle valve A, Fig. 7. Between the 
throttle valve and the steam chamber of the blower is placed 
a regulator B provided with a lever C. When the blower 
is not in operation this valve is closed, but by pulling down 
lever C the valve is opened, admitting steam to the chamber 
and starting the blower. The oil pump at the end of the 
blower shaft circulates the oil through a series of cooling — 
coils D into a vented oil reservoir E, from which it flows back 
by gravity into the pump. The oil before it enters the cool- 
ing coils passes through a choke F, which puts the oil be- 
tween the discharge end of the pump and this |choke under 
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any desired pressure. To this pressure system is connected 
a pipe communicating with diaphragm regulator B. There- 
fore, when lever C is pulled down, not only is the blower 
started, but as soon as it comes up to speed the oil pressure 
which acts against the diaphragm keeps the regulator valve 
open. If there is no oil pressure, then the moment the op- 
erator takes his hand off the lever the valve closes again. 
Therefore the blower cannot be started nor continue to op- 
erate unless there is sufficient oil in the reservoir E to supply 
the pump. This is a fool-proof arrangement against neglect 
or accident. 7 

The first nozzle which has been supplied with steam is 
not sufficient to more than run the blower at a speed which 
will just keep the gases out of the cab, and until valve A 
is shut off at the end of the trip the blower will operate con- 
tinuously. The main power supplied to the turbine is through 
automatic regulating valves H, I and J. Suppose in starting 
off the steam pressure is 200 lb. The blower running at 
its minimum speed, the steam pressure will immediately be- 
gin to drop, and at 198 lb. it will open valve H and supply 
steam to the turbine. If the load is small this may be suffi- 
cient to bring back the steam pressure to 200 1b., when valve 
H will close again. Just as soon, however, as valve H does 
not supply sufficient steam to the turbine to keep the steam 
pressure around 200 lb,. the pressure will continue to drop, 
and at 195 lb. valve J will open. This may or may not be 
sufficient to raise the steam pressure. If it is sufficient to 
raise it between 195 and 198 lb., valve J will close and at 
198 lb. valve H will close; but, on the other hand, if it is 
not sufficient and the steam pressure drops to 192 1b., valve J 
will open. At any rate the steam pressure will travel between 
200 Ib. and 190 lb. and the blower will be gradually slowing 
down and speeding up, at all times giving the required draft 
to maintain a pressure beteen 190 lb. and 200 lb., regardless 
of load conditions. 

The oil pressure also controls regulator K and gradually 
opens and closes it. In other words, the higher the speed 
of the induced-draft blower or the higher the oil pressure, 
the wider the regulator is opened. This regulator controls 
the steam supply to the forced-draft blower and the boiler- 
feed pump, and also the steam supply to the stoker or oil 
burner, if used. The oil pressure also controls the supply of 
oil to an oil burner, so that whatever method for generating 
steam is used, the induced-draft blower not only furnishes 
the necessary draft but also controls the amount of fuel used 
and. the water fed into the boiler. The boiler-feed pump is 
equipped with a combined excess-pressure governor and safety 
stop, maintaining a predetermined pressure in excess of the 
boiler pressure at any load from practically nothing to full 
capacity. Proper provision is made whereby the steam sup- 
ply to the different apparatus is partly shut off when the 
engine is standing, or drifting, if the locomotive is equipped 
with a superheater, to compensate for the closing of the 
superheater chamber resulting in the greater part of the area 
through the flues being shut off and which otherwise would 
disturb the relation between the induced-draft blower and 
the other equipment controlled by the oil pressure. 


Conclusion 


Whatever the saving in fuel will be, due to the elimina- 
tion of back pressure, the heating of the feedwater, the stop- 
ping of the waste of unburned coal through the stack and 
through the grate, the elimination of cold air over the fire, 
etc., it is going to reduce just that much the amount of coal 
that is being fired, or the rate of combustion, which in itself 
greatly increases the boiler efficiency. 

A rate of combustion of 100 lb. shows a boiler efficiency 
of 65 per cent. Reducing this rate of combustion to 60 lb., 
directly and indirectly by means of mechanical drafting, 
which is not impossible, the corresponding boiler efficiency 
would be 74.2 per cent, or a saving of 9.2 per cent. 

In a paper presented by John E. Muhlfeld, at the Annual 
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Meeting of The American Society of Mechanical Engineers, 
December, 1919, entitled Scientific Development of the Steam 
Locomotive, the following heat balance is shown as repre- 
sentative of locomotives worked at from 25 to 35 per cent 
cut-off and hand-fired : 


Percent 

Heat absorbed by boiler. ..... 0.0... ccc ec ccc cece eee eeeecceees 55 
Heat absorbed by superheater........... ccc ce cece cece ccercevas 10 
Heat loss in smokebox gases. ...... cece cece cece cee e eee ccencens 14 
Heat loss in -S1ntlerss o 4 tsi. 0 wha 6 bak Sa ale ew OSG w BIS eile ene Be 8 
Heat loss in vapors of combustion.........00.ccccecceceecceecens 4 
Heat loss in combustible in ash............. ccc cece ccc cccccaccece 3 
Heat loss in carbon monoxide. ........ ccc cece cece ccc ecececcesess 2 
Heat loss in radiation and unaccounted for.........-ccccccecceccs 4 

"EOVAl ee cas es ae deeb ws os CRA ASA Oe OO es 100 


Under the same conditions but with mechanical draft and 
the waste-gas heater as described by the author, the heat 
balance should be approximately as follows: 


Percent 

Heat absorbed by boiler and waste-gas heater...........0.ceceees 74 
Heat absorbed by superheater ........ 0... ccc ccc cece cee ee eeees 10 
Heat loss in smokebox gaseS......0.c cece cece eect ees eneceeeees 5 
Heat loss in cinders “6. ss 042 ws Oe ereina 2S eR ae Nietide SS Ole hanes 2 
Heat loss in vapors of combustion............ 0. cc cecceccsccccece 4 
Heat loss in combustible in ash...........0.cceccccccceccccececs 1 
Heat loss in radiation and unaccounted for...........cececceecees 4 

OU ahaa io cc ees Sts de ie ese Rao Sees A ce Shere ES 100 


It does not matter so much what can be done in laboratory 
tests or even in road tests, when everything is tuned up and 
everyone is trying to make a good showing, as what actually 
prevails under ordinary operating conditions, and the effi- 
ciency of any equipment which depends upon the intelligence 
and faithfulness of the operator must be discounted. For 
maximum efficiency the operation should therefore be as 
nearly automatic as possible, and in so far as the human 
element must enter into it, everything should be done to 
make it simple and convenient for the operator. This is an 
axiom which the author has kept carefully in mind in the 
development of the equipment described. Draft is supplied 
exactly as needed and when needed, and the water is fed 
through the waste-gas heater in the same proportion as the 
waste gases pass over the heating surfaces. Therefore, maxi- 
mum efficiency should prevail. The fireman will have no 
trouble in keeping up steam pressure while holding the water 
level constant by simply manipulating a valve in the dis- 
charge line of the pump. The engineer can count on full - 
steam pressure regardless of grade, load, or weather condi- 
tions, and without the power of his engine being affected by 
draft requirements. 

In conclusion, it may be stated that mechanical drafting of 
locomotives is imperative for the following reasons: 

a It reduces the back pressure to a minimum, effecting a 
saving in fuel of from 10 to 30 per cent—depending upon 
the amount of back pressure carried at present and the 
amount of vacuum produced, if any—or increasing the power 
of the locomotive in the same degree, especially as speed 
increases, therefore adding to the hauling capacity or speed 
of fast freight and passenger engines, producing additional 
revenue tonnage and also eliminating or lessening the neces- 
sity for double-heading. 

b It produces an engine that is free-steaming under the 
most adverse conditions and with all grades of fuel, decreas- 
ing liability of delay and saving time and money now spent 
in changing nozzle tips and experimenting with them. 

c It keeps the steam pressure constant, regardless of load, 
saving steam now wasted every time the safety valve pops 
and making it unnecessary to favor the engine at any time, 
thereby saving fuel, avoiding unequal stresses in the boiler 
and resulting in saving in maintenance cost. 

d It increases the efficiency of the boiler and grate by 
effecting better combustion and eliminating the waste of un- 
burned fuel through the stack and in the ashpan—and_ in- 
cidentally stopping the inrush of cold air every time the fire 
door is opened—thereby avoiding sudden cooling of crown 
sheet and tubes. 

e It makes possible the use of cheaper grades of fuel, 
resulting in large economies and in simplifying the handling 
and storage of coal. 
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f It eliminates the smoke nuisance in terminals and 
freight yards. 


g It makes it possible to condense from 25 to 95 per cent 
of the exhaust steam, depending upon the season of the year 
and the kind of condensing apparatus used, resulting in econ- 
omy in the cost of water and of maintenance. 


h It effects a saving in fuel of 20 per cent by making it 
possible to preheat the feedwater from 60 to 300 deg. F., 
and incidentally greatly decreases the cost of maintenance by 
eliminating unequal stresses caused at present by the great 
difference in temperatures between the lower and upper por- 
tions of the boiler. 

+ It reduces the rate of combustion, thereby increasing 
the boiler efficiency. 


j It lessens the work of both engineer and fireman, 
thereby necessarily increasing their efficiency. 


Discussion 


William Elmer (Pennsylvania System) questioned the 
desirability of making the boiler output independent of the 
locomotive steam consumption. To show the great amount 
of air that it would be necessary to handle with a fan if 
locomotives were drafted mechanically, he presented figures 
from test plant trials of a Pacific type locomotive with 27 in. 
by 28 in. cylinders. This locomotive developed over 3,000 
hp., evaporated 65,000 lb. of water and burned 12,000 lb. 
of coal an hour. The draft in the front end was as much 
as 18 in. of water. It is difficult to determine the amount 
of air required to burn each pound of coal, but J. T. Anthony 
states it varies from 12.7 to 8.7 lb. Assuming an average 
value of 10 Ib. of air per pound of coal and assuming further 
that a locomotive consumes 10,000 lb. of fuel an hour, the 
fan would be required to handle 100,000 lb. of air per hour. 
This would amount to 1,300,000 cu. ft. per hour at atmos- 
pheric temperature, and at a temperature of 600 deg., which 
might be expected in the front end, the volume would be 
double. 

Robert Rennie (American Locomotive Company) stated 
that a locomotive with 55 sq. ft. of grate area working at 
full capacity should have a fan capacity of at least 48,000 
cu. ft. per min. at atmospheric pressure. Cooling the air 
before it is admitted to the fan would make mechanical 
drafting less difficult, but the additional resistance due to 
any appliance for recovering heat from the waste gases is 
a disadvantage. He considered that the method of reclaim- 
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ing water from the exhaust steam would hardly be practical 
because of the enormous cooling surface required. 

W. L. Bean (N. Y., N. H. & H.) called attention to the 
magnitude of the fuel problem on the railroads and pointed 
out the desirability of trying such designs as proposed by 
Mr. Coppus because of the possibility for large savings. He 
stated that fan efficiency and capacity had been greatly im- 
proved since the last trials of mechanical draft were con- 
ducted and urged early application of the design put forward 
after careful engineering investigation had been made. 

Dr. W. F. M. Goss discussed mechanical drafting of loco- 
motives bhy means of a turbo-exhauster. He called attention 
to the objection of the operation of locomotives in cities on 
account of the noise and smoke and outlined how these could 
be overcome by the turbo-exhauster. He stated that the re- 
quired draft could be obtained with from 40 to 50 per cent 
of the existing back pressure, and in conclusion expressed 
the opinion that mechanical drafting had so many advan- 
tages that it is likely to come into use soon on the railroads. 

R. M. Ostermann (Superheater Company) stated that if 
it was possible by substituting mechanical draft for nozzle 
draft to save all or part of the waste heat in the exhaust 
steam, even greater mechanical complications than proposed 
by Mr. Coppus would be justified. To obtain the full bene- 
fits, it would be necessary to condense the steam, but to add a 
condenser of sufficient capacity to the modern large locomo- 
tive seems a difficult structural matter and the effect upon 
power and steam economy would be hardly great enough to 
warrant the complication, especially since there are further 
thermal possibilities from higher steam pressure and tem- 
peratures that can be realized with less space and weight. 
Disregarding the expediency of condensing the exhaust steam, 
mechanical drafting assumes a different aspect. Its merits 
would then be confined to possible reduction of back pres- 
sure and increased evaporation per pound of fuel due to 
improvements in draft. It seems questionable whether much 
reduction in back pressure could be effected or any marked 
saving made by the turbine as long as the draft is depended 
upon to keep the front end clear of cinders. Uniform draft 
would probably reduce spark and cinder losses, but it could 
be obtained more readily by a receiver in the exhaust passage. 

In closing the discussion, Mr. Coppus stated that his pro- 
posal had in some cases been misunderstood due to failure to 
consider all the conditions set forth in the paper. His con- 
clusions had been based on careful study and he felt certain 
that they were practical. 


A 8Sixty-Car Coal Train on the Pittsburg & Shawmut 


Every Car Loaded to Capacity—Gross Weight of T 


rain 4,710 Tons, Pulled by Two Mikados, Each Having a Weight of 180,000(Ibs, om Drivers 


Human Problems of Modern Industry’ 


The Development of Democracy in Business Is Under Way— 
It Needs Wise Leadership and Direction 


By Samuel O. Dunn 
Editor, Railway Age 


HE HISTORY of industry and of its relations to the 
T people in the leading countries of the world during the 
last century, and especially during recent years, pre- 
Sents a strange paradox. The development of modern 
industry has resulted in a vast increase of production which 
has enabled every class to esetablish and maintain material 
standards of living higher than ever were attained by any 
- but a very few in earlier times. It has also made possible 
reductions of the hours of labor and increase of the hours 
available for leisure, intellectual improvement and pleasure. 
If any man whose life ended prior to a century ago, or even 
prior to a half century ago, had foreseen this vast increase 
of production, this great improvement in standards of living 
and reduction of hours of work, he might have anticipated 
that it would usher in a golden age of harmony, peace and 
contentment among men. Quite the contrary has been the 
result. There never was a time when there were bitterer 
quarrels or fiercer struggles in industry than within recent 
years. 

They have been waged not only between large industries 
and their employees, but also between large industries and 
_their customers. Both before and since the war the railways 
_have been engaged almost constantly in carrying on contro- 
versies with their patrons regarding rates as well as with 
their employees regarding working conditions and wages. 
Almost every large industrial combination also has been the 

object of attacks in the courts. 
_ These great struggles are being carried more and more 
` into politics. More and.,more are efforts made to use legis- 
lation and government administrative bodies to settle differ- 
ences arising between large industries and their employees or 
patrons; and when legislation and government commissions 
are invoked their tendency is to settle the questions submitted 
adversely to large industrial concerns. 

Finally, growing more and more active and influential is 
a class of labor leaders, politicians and agitators, who are 
striving by propaganda, by political action, by strikes and 
even by violence to overthrow part or all of our existing 
institutions and to establish in their place institutions vary- 
ing all the way from a mild form of state socialism to the 
“dictatorship of the proletariat” in both government and 
industry as it is exemplified in Russia. 


Modern Industry the Cause of Social Unrest 


No intelligent man would question the seriousness of some 
of the struggles between large industries and their employees 
or patrons which have occurred within recent years. ‘There 
are those who are convinced that these struggles are direct 
tand inevitable results of the development of modern industry 
‘and of the way in which many large industrial concerns have 
been managed and that unless important changes are made 
in the managements these struggles will become more fre- 
quent, more bitter and more destructive of the welfare of all 
concerned. 

There can be no question about what has been the prin- 
cipal cause of the great increase of production in modern 
times. Until a little over a century ago there had never been 
any really great improvement in the physical machinery of 
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industry. Almost all the power used in agriculture, in 
manufacture and in transportation had been furnished by the 
muscles of men and animals. It was chiefly the discovery 
and utilization of new sources of power, mainly steam and 
electricity, that made possible the development of modern 
industry. In order to make the best use of these new sources 
of power large manufacturing and transportation units were 
created which rapidly drove out smaller ones. Other im- 
provements in the physical machinery of industry, such as 
those in means of communication,. stimulated the tendency 
of industrial and transportation concerns to increase in size. 
Owing to these and other causes we have witnessed within 
recent years the development of concerns which are enor- 
mously larger than any which existed prior to a generation 
ago. 

How has this great increase in the size of industrial and 
transportation concerns helped to create the. social unrest 
and antagonisms which now cause so much trouble? 

First, it has tended to put great power into the hands of 
the managers of large concerns, and it is a law of human 
nature that men who have great power will be tempted to 
abuse it to further their interests and the interests of those 
they represent; There is hardly a large concern in the coun- 
try that has not at some time and in some ways abused its 
power in dealing with its employees and patrons. 

Secondly, where great power is possessed, or thought to be 
possessed, people have a tendency to believe that it is being 
abused, or to fear that it will be abused even though actually 
it is not being abused at all and there is not the slightest 
intention of doing so. | ; 


The Need of Personal Contacts 


The owners and managers of small concerns come into fre- 
quent contact with their employees and patrons and therefore 
know what kind of men they are, and the owners and man- 
agers know constantly the feeling and attitude of their 
employees and patrons and can act accordingly. The owners 
of large concerns usually are numerous stockholders who 
are widely scattered and hardly ever come in contact with 
the employees and patrons. Even the managers of large 
concerns come into direct contact with only a few employees 
and patrons. In consequence usually they are almost un- 
known to the thousands of people with whom indirectly 
they are dealing; and often thcy themselves know extremely 
little about what is in the minds of all these many thousands 
of people. 

If, in addition, as often happens, the principal officers of 
a large concern deliberately refrain from making any efforts 
to come into contact with as many of their emplovees and 
patrons as they can, or even from making any public state- 
ments regarding affairs of the company in which the com- 
pany and its employees or patrons have a common interest, 
you have a situation which is certain to beget a lack of 
mutual understanding which will tend to develop into sus- 
picion, then into antagonism and then into great and danger- 
ous struggles. When the employees and the public begin to 
suspect, dislike and attack the big concerns in any field the 
smaller concerns in that field are likely to become the objects 
of similar suspicion, dislike and attack. 

There is not the slightest likelihood of any reduction of 
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the size of industrial concerns. The most radical advocates 
of socialism or syndicalism or guild socialism would not 
favor this. On the contrary, they favor wholesale consolida- 
tions of all the concerns: in each field and seizure of their 
ownership by the public and transfer of their management 
either to the government, or to the employees. 

We have recently seen production seriously interfered with 
by two great strikes due to controversies between employers 
and employees. We are now seeing the production and com- 
merce of the country limited by inadequacy of transporta- 
tion. This is due partly to labor troubles but much more 
largely to years of government regulations based largely on 
public misunderstanding and prejudice. Bad human rela- 
tions are tending to arrest the progress of industry. 


What is “Democracy in Industry”? 


The policy most persistently and persuasively advocated 
by the critics of the present system is that of “democracy in 
industry.” This is their slogan, although they do not always 
mean the same thing by it. ‘In fact it is used to mean every- 
thing from a mild form of government regulation to the 
Russian soviet scheme of complete ownership and manage- 
ment by the proletariat. It is absurd to call the Plumb plan 
and similar schemes plans for establishing “democracy in 
industry.” The Plumb plan provides that the public shall 
buy the railways and turn them over to the management of 
those on their payroll. If the railways earn any more than 
interest on the investment in them, one-half of the surplus 
will be given to the public and one-half distributed among 
the employees. If a deficit is incurred the public will pay it 
all. There never would be any surplus, however, because 
those in the payroll would fix their own pay through a board 
selected entirely by themselves. Democracy is supposed to 
be the rule by the many. Where would be the democracy in 
an industry which was owned by 100 per cent of the people 
and ruled by only two per cent of them for their own benefit? 


How Shall Democracy Be Attained? 


However, one may not be very favorably impressed by the 
plans for establishing democracy in industry which are ad- 
vocated by those who seek to overthrow the existing political 
and industrial order, and may, at the same time, believe 
that an increase of real democracy in industry is inevitable. 
In fact, there already have been some great increases of 
democracy in industry. Labor unions in some industries 
have acquired so much power that they are able at times 
practically to dictate their own terms. Witness the recent 
strike in the coal mining industry and its results. This is 
one form of democracy in industry, since it involves dicta- 
tion by hundreds of thousands of employees to a few em- 
ployers. Our policy of government regulation of railroads 
affords another illustration of one form of democracy in 
industry. It involves dictation by the many who use railway 
service to the comparatively few companies that render it. 

The great movement for democracy in government which 
began generations ago has been resisted to the last extremity 
by the upper classes in some countries. The results in those 
countries, of which France in the eighteenth century and 
Russia in the present century afford the most striking exam- 
ples, have been tremendous social upheavals in which the 
upper classes, and, indeed, the entire countries have been 
almost ruined. In England, on the other hand, the upper 
classes yielded step by step. Vicious class antagonisms were 
avoided and under conditions of democracy the property 
owning and more intelligent classes have succeeded in main- 
taining their leadership. 

Does not this history hold a lesson for the present genera- 
tion, which is confronted with the insistent demand for more 
democracy in industry? Does it not suggest to the leaders of 
industry the wisdom of not resisting all efforts to increase 
democracy in industry, but on the contrary, of furthering its 
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development along lines which will give employees and the 
public a larger participation in management and control, 
while leaving its leadership and direction still in the pos- 
session of the comparatively few men of large ability who 
alone are equal to its leadership and direction? 

Employers of past generations took the position—and 
many take the same position today—that it was their right 
to fix working conditions and wages in their business, and 
that labor could accept or go without work. Now, capital 
furnishes the physical machinery and selects the directing 
minds, but labor furnishes the manual skill and labor which 
operate the machinery. There never was and is not now 
anything unnatural or unreasonable in the desire of labor to 
have an equal voice with the management in settling terms 
and conditions of employment relationship. But, if the em- 
ployees are in any real sense to deal with the management 
regarding these matters, they must do so through repre- 
sentatives chosen by themselves. This necessarily means 
some organization of the employees. It is doubtful whether 
some kind of organization of the employees of any large 
concern can long be prevented. ‘The question is whether 
the employees of the individual concerns shall be encouraged 
to form organizations of their own, or whether this shall be 
resisted, with the almost certain ultimate result that prac- 
tically all employees will become members of national labor 
organizations. 

From the standpoint of both employers and employees, 
dealings between each concern and its own employees are 
far preferable to dealings with national labor organizations. 
Only agreements between each concern and its employees can 
adapt conditions and wages to local conditions with which 
they are surrounded. Personally I have no doubt that all 
large concerns should favor an increase of democracy in 
industry which will result from allowing and encouraging 
their employees to form organizations of their own and from 
dealing fairly and frankly with them. 

Furthermore, it seems highly probable that most large 
industrial concerns would derive benefits from encouraging 
conferences between representatives of the employees and 
of the managements regarding many questions of operating 
efficiency. In the long run it is as much to the interest of 
all to have each concern efficiently operated. About 12 years 
ago when the record for industrial and railroad accidents 
was at its worst, many industries, including the railways, 
organized safety committees composed of officers and em- 
ployees. There has been since then a remarkable reduction 
of fatal accidents, undoubtedly mainly due to the work of 
these committees. There does not seem any good reason 
why it would not be possible and desirable to form similar 
committees to bring about co-operative effort to eliminate 
waste and increase efficiency. There are many employees 
who could do valuable work on such committees and would 
not only make contributions toward increased efficiency but 
also learn some of the difficulties which the managements 
have to overcome in reducing waste and securing economies. 


The Democracy of Ownership 


There is another form of democracy in industry which 
should be earnestly and energetically promoted. This is the 
diffusion of ownership of the concern’s securities among its 
own employees and patrons. Most large concerns, and espe- 
cially railroads, are regarded by their employees and patrons 
as being a kind of alien institutions which exploit those who 
work for them and from whom they get business in order 
to pour profits into the coffers of a small class of rich people 
who do business and live at ease in or within a comparatively 
small radius of Wall Street. So long as the employees and 
patrons of a concern regard it thus it will be difficult to 
convince them that they have any interest in its prosperity. 
Some concerns have adopted successful means of getting 
large numbers of their employees to become stockholders. 


22 RAILWAY MECHANICAL ENGINEER 


Some of the best managed public utilities are making suc- 
cessful efforts to get large numbers of their customers to 
buy their securities and thereby establish what is called 
‘“‘customer-ownership.” The best industrial democracy 
which could be established would be a democracy of owner- 
ship. Substantial difficulties would have to be overcome in 
securing a widespread diffusion of the securities of railways 
among employees and patrons, but it may be they would not 
be so great as now believed. 

No great result is ever attained without thorough study 
and great effort being made to attain that result. There has 
been study and effort to improve human relations in modern 
industry but the conditions which exist show clearly that 
it has been far from sufficient. The principle of arbitration 
of all great controversies that cannot be settled by direct 
negotiations should be insisted upon; but the thing most 
needed is the adoption of methods and the creation of a 
spirit which will tend to prevent the development of contro- 
versies to a point where they cannot be settled except by 
arbitration or strikes. 


The Menace of Destructive Propaganda 


Without doubt one of the principal causes of bad human 
relations in industry is that employees and the public have 
been allowed by the managements to be grossly misled re- 
garding the way in which large concerns really are managed 
and the profits that are made. 
and manage commercial and industrial concerns seem to 
have little idea of the amount, character, or real purpose 
of the radical literature attacking the present social and 
industrial order which is being disseminated throughout every 
country among those who work for wages. Let extensive 
propaganda go unchecked long enough and it will overthrow 
any institution. The propaganda to which I have referred, 
whether carried on by bolshevists, syndicalists, guild social- 
ists, I. W. W. or parlor socialists, is intended to convince 
people who do not own or manage property that the present 
system of private ownership and management of large indus- 
tries inevitably works the enrichment of the few and the 
impoverishment of the many. It preaches that the many, 
by forcing the payment of wages which industry cannot 
stand, or by constant strikes and violence, or by governmental 
action of various kinds, should indirectly or directly take 
over to itself the virtual ownership and the actual manage- 
ment of all industries. 

This is supplemented by propaganda carried on among 
small property owners and farmers which attempts to create 
sentiment against the existing order by greatly exaggerating 
the profits made by railroads and large manufacturing and 
mining companies, with the object of causing regulation of 
their management, their rates and their prices which. will 
help to make private ownership and private management 
impossible. 

Even if all the problems arising from the relationship of 
employer and employee could be solved temporarily at least 
there would not long be peace in industry. The present 
railroad situation illustrates that. The wages of all railway 
employees have now undergone some, and those of certain 
classes substantial, reductions, and probably there would be 
no more serious controversies between the railways and their 
employees for some time if the present rates were let alone. 
But already there is a widespread and energetic agitation 
for further reductions of rates among the farmers. This is 
partly due to the fact that the farmers really are suffering 
severely from an unwholesome disparity between the prices 
they can get for their products and the rates and prices 
they have to pay for the transportation and commodities they 
buy, and partly to reckless propaganda which has been car- 
ried on to make them believe that while they are suffering 
losses the railways are guaranteed large profits. If railway 
rates should soon be reduced again it would be necessary 
for the railways to start at once to secure further reductions 
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of wages, and then the controversies between them and their 
employees would begin on a large scale again. 


Take the Mystery Out of Big Business 


There is a certain large railroad system which from every 
standpoint is one of the best operated and most successful 
in the United States. The management has tried in numer- 
ous ways to establish close relations with its employees and 
patrons, and has presented to them by newspaper advertising 
and other available means the facts about the railroad and 
what it is doing. It also has been especially prompt and 
courageous in refuting misrepresentation. When the recent 
shop employees’ strike came this railroad, from the begin- 
ning, kept one-half of its shop employees and was one of the 
first to build up a 100 per cent force. Probably there is no 
other road which is today more popular and the object of 
fewer criticisms and attacks. Its management is convinced 
that the educational work it has carried on among employees 
and patrons has contributed greatly toward enabling it to 
maintain its shop forces, secure efficient work, handle a 
record-breaking business and increase its net earnings. 

What the management of this railway has done, those of 
others can do. With respect to educational work among 
the employees and patrons of large concerns there are two 
conclusions I have reached after years of study and observa- 
tion. The first is that our present system of private owner- 
ship and management of large industrial and transportation 
concerns cannot be permanently maintained without a better 
understanding and more good will being established between 
these concerns and their patrons and employees. The second 
is that the amount of educational work which must be done 
by such concerns among their employees and the public, if a 
better understanding is to be secured, must be greatly in- 
creased. There are at least a hundred politicians and labor 
radicals who are actively engaged in carrying on propaganda 
to secure the adoption of a ruinous policy of regulation and 
the destruction of private ownership of railroads to every 
man who is engaged in combating this propaganda. There 
are scores of radical labor organizations that constantly em- 
ploy men to deliver addresses and secure publicity in every 
community in the country attacking private management of 
railroads. There are hundreds of thousands of railway em- 
ployees who, under the direction of radical leaders, are 
everywhere carrying on propaganda against the managements 
of the railroads. How many of the 20,000 railroad officers 
make any effort to combat this propaganda? 

The Esch-Cummins Transportation Act was passed to de- 
stroy the restrictive policy of railway regulation which 
formerly prevailed, and to establish in its place a construc- 
tive policy. Almost from the time it was enacted it became 
the object of the most false and misleading attacks that 
political and labor leaders ever carried on with respect to 
any piece of legislation. At the recent national election 
almost every important member of the National House and 
Senate who voted for and defended that law who was up 
for re-election was defeated, while almost every candidate 
who made his campaign largely one of attack upon that law 
was elected. In consequence, there is the gravest danger that 
the important constructive provisions of the act will be 
destroyed. If this should be the case the railways probably 
will have to look for protection to the federal courts. 

In the long run the preservation of the present industrial 
order will depend upon public sentiment. Whether public 
sentiment in regard to railroads and other large industries 
will be friendly or hostile, wise or unwise, constructive or 
destructive, will largely depend upon whether the manage- 
ments of these concerns make real, persistent and intelligent 
efforts to solve their human problems. Big business must 
establish closer relations with its employees and the public 
and destroy popular suspicions and prejudices by taking all 
the mystery out of big business or it will have more serious 
troubles in the future than it ever has-had in the,past. 
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100-Ton Gondola Car with Four-Wheel Trucks 


High Capacity Experimental Car Built by Pressed Steel Car 
Company Carries 77.2 Per Cent Revenue Load 


BOUT two years ago the Pressed Steel Car Company 
built a sample coal car which was designed espe- 
cially for transporting coal to be dumped in a car 

dumper and with the idea of carrying the greatest amount 
of coal on two four-wheel trucks. The car has a stenciled 
capacity of 182,000 lb. or 3,212 cu. ft. When heaped with 
a 10 per cent overload, the capacity is 200,000 lb. or 3,703 
cu. ft. As the car is always emptied in a car dumper it is 
not equipped with hoppers or drop doors, being of the flat- 
bottom, high-side gondola type. The light weight of the car, 
including the two four-wheel cast steel trucks, is 59,000 1b. 
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Demonstration Gondola Coal Car of 100 Tons Capacity 


and when loaded to capacity the wheel-load on the rail, 
64,750 lb. per axle, is somewhat less than the maximum 
allowed for locomotives. These wheel-loads are greater than 
has been the general practice heretofore and on this account 
some doubt has been expressed as to the probability of satis- 
factory operation. This sample car has now been in service 
on the Virginian for more than a year and has a record of 
about 10,000 miles in coal traffic. No undue wear has so 
far shown up on any of the running gear or other parts, 
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although the wear of wheels and brake shoes has, of course, 
been proportionately greater than on similar cars with six- 
wheel trucks. The car is reported to have been found satis- 
factory in all respects. The test shows that it is feasible and 
therefore more economical to use four-wheel trucks on cars 
of even such high capacity. 

The car is 44 ft. 71% in. long over striking plates and 11 
ft. high from rail to top of sides. The inside dimensions of 
the body are: length, 43 ft. 3 in.; width, 10 ft. 11% in., and 
depth, 7 ft. 5% in. 

Except for the substitution of four-wheel for six-wheel 
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trucks, the design is practically the same as that of the 
100-ton coal cars used on the Chesapeake & Ohio which 
were described in the Railway Mechanical Engineer, Octo- 
ber, 1921. The four emergency drop doors used on the 
Chesapeake & Ohio cars are omitted, however. In the omis- 
sion of all bottom doors on high capacity cars designed for 
unloading by a car dumper, this design follows the practice 
on the Virginian and the Norfolk & Western. 

Of the light weight, 59,000 1b., the body is 35,000 1b. and 
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the two four-wheel trucks 24,000 lb. The two six-wheel 
trucks used on the Chesapeake & Ohio car weighed 33,400 
lb., making the light weight 68,300 lb. and the loaded weight 
268,300 Ib. The ratio of paying load to the total weight of 
the loaded car was 74.6 per cent with the Chesapeake & Ohio 
design. By substituting four-wheel trucks, there has resulted 
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to the proper angle by the dumping machine. Along the 
bottom the sides are reinforced by 4 in. by 3% in. by % in. 
angles, which angles also support the floor. Near the ends 
the side sheets are dropped back into the car to provide 
space for the ladders and grab irons inside the clearance 
limits, and to afford protection to ladders in car dumpers ° 


Four-Wheel Truck With Cast Steel Frame and Clasp Brake 


a saving of 9,300 lb. per car while the revenue load has been 
increased to 77.2 per cent of the total. 

The sides are free from outside side stakes or other pro- 
jections outside the plane of the side sheets, thus giving the 
car a smooth straight surface and at the same time providing 
for the required cubic capacity in a minimum length and 
height. The sides are formed of 4-in. plates, sloped in near 
the top at an angle of approximately 15 deg. and then flanged 
out, overlapping the horizontal leg of the 4 in. by 4 in. by 
7/16 in. top angle to which they are riveted. With this con- 
struction the car is easily cleared of its lading when turned 
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and elsewhere. The sides are braced on the inside by 11 
%4-in. gussets on each side and are tied together by two 
pressed steel cross ties extending from side to side near the 
top. The ends are composed of 14-in. plates reinforced and 
stiffened by two pressed steel cross braces and a bulb angle 
across the top. 

The center sills are 12-in. channels sakia 35 Ib. per 
foot, spaced 1274 in. apart and extending from end to end 
of the car. They are reinforced at the bottom by 344-in. by 
3Y%4-in. by ¥%-in. angles between the rear ends of the draft 
The sills meet the A.R.A. requirements of 
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High Capacity Four-Wheel Truck With Clasp Brake 
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30 sq. in. area and ratio of stress to strain of .05. The 
center sills are reinforced at the coupler opening with a 
cast-steel combined striking plate and carrier iron making 
a substantial arrangement with no chance of the carrier iron 
becoming loose or the bolt being lost. There are three cross 
beams in the underframes between the bolsters, made of 
pressed steel 12 in. deep, substantially reinforced at top 
and bottom to transmit the load to the sides of the car. 

The floor, which is flat throughout its entire surface, is 
made of 14-in. plates and in addition to being supported 
by the sills, cross bearers, etc., is supported and braced by 
two pressed steel diaphragms and two S-in. bulb angles. 
The body bolsters are of cast steel, 30 in. deep, in one piece, 
located inside the body and securely riveted to center sills, 
floor plates and side sheets. 

The couplers are special A.R.A., type D, cast-steel, with 
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6-in. by 8-in. shank, 2414 in. long with a 514-in. by 6-in. 
tail, slotted for a 6-in. by 2-in. draft key. The coupler yokes 
are of cast steel and the draft gear is of the Miner design, 
type A-18-S. 

The trucks are of the standard four-wheel type with cast 
steel side frames of conventional design. The truck wheel- 
base is 5 ft. 10 in. and the distance between truck centers 
is 30 ft. 71⁄4 in. The location of the springs and the method 
of attaching the A. R. A. standard journal boxes with tie- 
bars, as well as the method of spring plank arrangement, are 
of the usual design used on practically all modern four- 
wheel trucks. The cast steel side frame and truck bolster 
were manufactured by the Buckeye Steel Castings Company, 
Columbus, Ohio, and are proportioned to the heavy loads 
imposed. 

These trucks are equipped with clasp brakes, thereby 
avoiding the excessive brake shoe pressures which would 
have been the case with single brakes for trucks of this 
capacity. The brake beams are formed of 5 in: I-beams 
weighing 10 lb. per ft. 

The design of the outer brake beam support and the 
method of attachment to the side frame structure is worthy of 
special notice. As will be observed from the illustrations, 
the outside brake hanger bracket at each end of the side 
frame is a separate casting and is held in place without the 
use of bolts and rivets other than the bolts which connect 
the journal boxes with the side frame. The advantage of 


this construction is that these overhanging parts are separate . 


castings and due to liability of damage in wrecks or derail- 
ments, the subsequent loss is not as much as if they were 
integral with the side frame. It also has added manufac- 
turing advantages resulting in economy of production. 
The truck bolsters are of typical Buckeye design with 
channel section top and bottom members, cylindrical center 
post and integral center plate. The diameter of the latter 
is 16 in. and width of bolster at ends is 20 in., with a depth 
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at center of 14 in. The spring plank is of built-up channel 
section design, 14 in. wide at the center. The web is formed 
by a plate 14 in. by % in., 6 ft. long, which is riveted to the 
3Y4-in. leg of the 4 in. by 31⁄4 in. by 7/16 in. angles which 
form the flanges beyond the web plate. At each end the 
angles are spread to a width of 20 in. to conform to the 
spring seat construction and width of bolster opening of the 
side frames to which both the vertical and the horizontal legs 
of the angles are secured by rivets. 

Stucki side bearings with solid rolled-steel roller of 4 in. 
diameter are mounted on the cast steel bolsters 2 ft. 1 in. to 
each side of the center line. Special integrally ribbed con- 
struction inside of the bolsters is provided to carry the heavy 
side bearing loads. 

The truck springs have a total capacity of 468,000 Ib. per 
car when solid and consist of four nests, each containing six 
double-coil helical springs similar to A. R. A. Class D 
springs, but having outer and inner coil diameters 1-5/16 in. 
and 11/16 in. respectively and a free travel of only 1-4 in. 

The wheels are multiple-wear rolled steel, 33 in. in diam- 
eter and of standard A. R. A. contour. Journal boxes and 
wedges are of cast steel. The A. R. A. axle capacity for the 
634 in. by 12 in. journals is 60,000 lb. The load on one 
truck, in this particular car, was considered 120,000 1b. 
The area of the center plate bearing surface is 190 sq. in. 

The car is equipped with Westinghouse empty and load 
brake, schedule KDE-4-10-16, having a 4-in. take up cyl- 
inder, a 10-in. cylinder for use when the car is empty and 
an additional 16-in. cylinder for use when the car is loaded. 
The brake rigging is designed to give a 60 per cent braking 
ratio on the empty car and 40 per cent on the loaded 
car. The wheel loads are 7,375 lb. when empty and 32,375 
lb. when loaded. With two shoes per wheel the nominal 
shoe pressures are 2,212 lb. light and 6,475 lb. loaded, 
which are not excessive. 


Height of Standard Box Cars 


HE committee on Car Construction of the Mechanical 

Division of the American Railway Association has prac- 
tically completed designs for standard box cars of 40 and 50 
tons capacity for submission at the next meeting. In the 
latter part of 1920 inside dimensions for box cars were 
adopted as follows: length, 40 ft. 6 in.; width, 8 ft. 6 in.; 
height (minimum), 8 ft. 6 in. With the length and width 
specified the maximum inside height that can be obtained 
within road clearances is 9 ft. 3 in. As the committee 
desires to show designs of cars that will meet the require- 
ments and views of the majority of the railroads as to inside 
height and which can be used with a minimum of change, 
the American Railway Association has issued a circular 
requesting the member roads to vote for the height which 
they prefer. The circular explains that each additional inch 
of height above 8 ft. 6 in. will add approximately 70 lb. to 
the light weight of the car and will also add to the cost. 


THE Last Woopen DINING Car on the Pennsylvania Railroad 
has been replaced by a modern steel car. The new cars, when 
fully equipped, represent an investment of $38,000 each. If all 
the Pennsylvania dining cars were in operation simultaneously, 
4,236 people could be served at one sitting. This company serves 
3,575,500 meals annually, requiring a total force of 1,555 employees. 
The meals are prepared in kitchens having a floor space of 19 ft. 
6 in. long and 2 ft. 6 in. wide, where a chef and three assistants 
prepare and cook 10,000 meals a day. Approximately 2,600,000 
eggs are required every year to feed the dining patrons; also 
1,500,000 Ib. of fresh meat, 1,300,000 Ib. of potatoes, 500,000 Ib. 
of sugar, 5,000,000 rolls, 150,000 Ib. coffee and 500,000 quarts of 
milk and cream. 


Proceedings of Car Inspectors’ and Foremen’s 
Meeting 
Tank Car Repairs—Precautions for Carding and Handling Inflam- 
mables—Car Department Apprenticeship System Discussed 


HEAVY program was carried out at the convention of 
A the Chief Interchange Car Inspectors’ and Car Fore- 
men’s Association, which was held at the Hotel Sher- 
man, Chicago, on November 9 and 10. In addition to the 
discussion of the changes in the interchange rules, a number 
of papers were read and discussed with keen interest by the 
large number of members in attendance, and the convention 
listened to a number of addresses. A list of these papers 
and addresses appeared with the discussion of the new inter- 
change rules in last month’s issue. Two of these papers with 
the discussions of them appear below. The others will appear 
in future issues. 


Repairs and Maintenance of Tank Cars 
By S. F. Beasley 


Master Car Builder, Sinclair Refining Company 


The manufacturer of almost every article in the United 
States is, in some measure, dependent upon commodities 
transported in tank cars. During the World War our indus- 
tries were called upon to produce to the utmost, and the 
enormous production demanded a large increase in this class 
of equipment. In 1914, there were 38,000 tank cars in the 
United States, and subsequent to that year, the total has 
increased to approximately 146,000. It is evident that the 
major portion of this class of equipment has been built 
within the last eight years. 

The tank car equipment of the country—in which the rail- 
road ownership is comparatively small—is used for the 
transportation of liquids and solidified oils, the main portion 
of which is petroleum and its products. Owing to the 
dangerous commodities transported, the Master Car Build- 
ers’ Association found it necessary to appoint a committee 
to govern the design of tank cars. The sole object of the 
Tank Car Committee of the American Railway Association 
is to have such cars so constructed that they afford safe 
transportation under ordinary railroad operating conditions. 
Such products as gasoline, naphtha, benzine and other 
highly volatile inflammable liquids must be carried in con- 
tainers that are practically damage proof against everything 
but wrecks. The increased stringency of the requirements 
of the Tank Car Committee of the American Railway Associ- 
ation and the Bureau of Explosives have changed and have 
improved the previous forms of construction, and the evolu- 
tion of the tank car very vividly indicates the strong desire 
for even greater safety. 

The reports of the Bureau of Explosives show conclusively 
that the most dangerous, the most destructive article (from 
the railway standpoint) that is transported, today, is gaso- 
line. Owing to the dangerous nature of the commodity, it 
became necessary for the Bureau of Explosives to assign 
inspectors to educate refinery employees in the proper meth- 
ods of loading and placarding tank cars, and railroad em- 
plovees in handling them. 

Notwithstanding the fact that a thorough campaign of 
education has been made, the following data will show that 
ignorance and carelessness are still a part of the human 
element to be contended with: 
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Open Dome Accidents 


Total cases reported 


eeeeeevneeese tees eeese eee esenen eves eee 


Deaths sies ch tes Gran cay ae ws ee Be Bd eras oS A 83 
VMUUITIGS e Sod i oo aa Sd ie 2 See gt Vee GAG A OED 607 
Cases with fatalities ove « s695-04 sk waweu eae e Seba 12 
Other cases with personal injury..............000005 9 
Property loss pees ics 4nk eee Re eS Re OS $1,025,928 


Bottom Outlet Failures 
(Last fcur years) 


a T E as Rackas 294 37 per cent of total infammable liquids 
Killed eeuen’ 4 11 per cent of total inflammable liquids 
Injured aoaaa.. 22 18 per cent of total inflammable liquids 


Property loss....$851,219 


Gasoline Tank Car Fires 
(1913-1921 incl.) 


CASES: Sica ee kd ood ahah ea hank Soe RE ee ee Ee 300 
Deaths oers ea we ais 4 Liao ho oa wea eS Oe ERAS 108 
Injuries soy Mia viene gece ea ee ie tats oak See ee ee 703 
Property löss 64o vsuitaee Wa vena s cae ees © ee $4,030,916 


RECORD FOR 1921 


Results of tank car fires in per cent of the total for explosives and all other 
dangerous articles 

51 per cent 

84 per cent 

31 per cent 


Property loss 
Deaths 
Injuries 


Results of open dome accidents in per cent of all involving gasoline, up to 
1922 
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22 per cent 
71 per cent 
84 per cent 


Property loss 
Deaths 
Injuries 

It can be seen from the foregoing 1eport that the greater 
percentage of injuries and loss of life are due to open dome 
accidents, and it is to be hoped that a more thorough cam- 
paign of education will be brought about to reduce such 
accidents. 

The question of maintaining tank cars in as nearly as 
possible their original first class condition is a very important 
one, and to that end it becomes necessary that each car, 
when placed at the loading racks, receive a complete and 
thorough inspection. In order that this inspection shall be 
thorough and complete, and that the necessary repairs be 
properly made, we have found it advisable to sub-divide and 
specialize the work, training men to become thoroughly 
acquainted with the requirements of each of the several 
devices used, so that they can restore them to their original 
first-class condition. 

When tank cars are delivered to our refineries, they are 
given the usual general inspection. The selection of cars 
for loading necessitates, first, seeing that the cars are in 
first-class condition and, second, the suitability of the cars 
for the lading. There are three features of the tank car 
construction that must be given very close attention. These 
are the safety valves, the discharge valve and the dome 
cover. We have specially trained men whose sole duties are 
to inspect and repair these parts. 

The most common defect existing in the discharge valve 
is corroded valve seats, dirt lodging under the valve seat, 
and corroded valve rod fastenings. The most common 
defects in dome covers are worn or broken threads and 
defective gaskets. 

In testing and adjusting safety valves care should be 
taken to see that the valve seats are properly ground and 
proper adjustment made that will cause the valve to pop at 
25 lb. pressure. On such cars where the safety valve dates 
have expired we do not simply remove the safety valves and 
take them to the shop for testing, but they are replaced with 
others that have been thoroughly tested and properly ad- 
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justed. We do not look with favor on tLe testing of safety 
valves with the weight or spring lifting device shown in the 
tank car specifications, for the reason that after such cars 
carrying inflammables have reached their destination and 
have been emptied, there is invariably a small amount of the 
liquid remaining in the car and, during the summer months, 
pressure is liable to be built up. The testing of the valves 
with a spring lifting device at such times will not give 
accurate results as there is too great a liability of indetermi- 
nate pressure. 

The inspection of the tanks is made by men who are 
thoroughly familiar with this class of construction, and it is 
their duty to see that the tanks are thoroughly tight before 
cars are permitted to be loaded. All air brakes are tested 
before cars are delivered to the railroads for movement. 

In addition to the above, we also have a man whose par- 
ticular duty is to inspect and maintain draft gears and 
couplers. The selection and maintenance of a proper draft 
gear for tank cars is a matter of very much importance. In 
ordinary commodity carrying cars, the construction allows 
some flexibility between the parts and the load itself, which 
is of such a nature that shifting can take place, all of which 
relieves the car structure of much of the damaging effect of 
impact forces. In other words, it aids the draft gear in its 
work of protecting the car. The nature of the lading in 
tank cars makes the work of protecting the car against this 
damage more severe, for two reasons: First, the inability of 
the load to shift and thus absorb in work a part of the energy 
delivered in impact; second, the great seriousness of what 
might be considered small defects if found on an ordinary 
freight car. The container is rigidly attached to the under- 
frame and, when in movement, the car is entirely empty or 
loaded to capacity, so that no assistance can be given the 
draft gear in its work of protecting the car by either the 
flexibility of the structure or by the shifting of the load. In 
ordinary commodity carrying cars, a few loose rivets may be 
a matter of comparatively small moment, whereas the same 
number of loose rivets in a tank car may be the cause of 
igniticn and consequent loss of life and property. 

The Committee on Car Construction, of the American 
Railway Association, has had under consideration the stand- 
ardizing of a pocket length of 245% in. for all classes of cars. 
This should be discouraged. The major portion of tank 
cars are equipped with yokes with a pocket length of 18% 
in. and in cbserving the performance of the two lengths of 
vokes in service, we find that failure of the yokes with a 
pocket length of 2454 in. are much more frequent than 
failures of yokes with a pocket length of 181% in. The 
Icnger yoke is also subjected to greater transverse stresses 
due to the radial action under curving conditions than the 
shorter voke, which would tend to produce more failures in 
the longer voke. All of these tendencies to failure militate 
against the safety of the tank and its load. 

As the modern tank car is of such construction that it is 
strong enough to stand any accelerating and retarding force 
in train service and in ordinary handling in classification 
vards, little can be gained by adding more metal at certain 
points where stresses take place. The efforts of the Tank 
Car Committee and the Bureau of Explosives cannot result 
in any permanent good until some limitation is placed upon 
the usage of tank cars in classification yards. 


Discussion 


T. J. O'Donnell (Buffalo): The tank car question is 
one of the most vital questions in interchange at the present 
time. 
tanks are giving us trouble, particularly at the bottom rivets 
and the seam. We might feel it is due to excessive switching 
or train service. The safety valve is one of the main things 
we are watching at the present time and the question of 
testing in interchange is raised. It is very dangerous to 


In our district we find a number of a certain class of: 
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attempt to test the safety valve under load, particularly with 
commodities such as ammonia and others of a similar nature. 
I feel that our higher superior officers realize this more er 
less at the present time. 

I do not think we have improved any in the last year with 
respect to placarding, because we have tanks traveling 
through our district with no semblance of the explosive or 
inflammable cards on the tank at all. I think we should all 
consider that it is our duty, as well as that of the agent and 
the yard master and the checker in the yard, to see that 
those commodities are protected, when traveling through the 
country, with the placard on the car, outlining just what is 
in the car. 

Thomas B. Koeneke (Indiahoma Refining Company): 
Tanks should not be placarded on the metal if they are 
equipped with a placard board. Our rules now are to equip 
all tanks with the board. The use of cardboard in place of 
the thin card is also recommended. If the placard is placed 
on the tank, it frequently stays on the car, although it might 
later be filled with some commodity that is not inflammable. 
Cards placed on the tank will frequently wash off, particu- 
larly if it happens to rain after they are put on; and in a 
great many cases, if the refinery fails to put a card on, that 
car will travel five hundred miles without a card. 

The shipper should see that cars are in proper condition, 
as well as the railroad inspector who accepts the cars. A | 
great many railroads are not in position or will not under- 
take to repair these cars. For instance, we recently had a 
car loaded with crude oil, that was transferred at Texarkana, 
Arkansas, because it had become leaky. That car was held 
at the main shops of the road at Tyler, Tex., for. about three 
weeks. They said they could not make the repairs, and sent 
the car in empty to East St. Louis. The car had six leaky 
rivets and it took about two hours’ time to calk the car after 
it had been steamed out. As a matter of fact, the car could 
have been repaired under load, because the rivets leaking 
were in such a position they would not have had to jack the 
tank at all. It is satisfactory to move a car in to the owner 
if the repairs are extensive, because a great many roads are 
not prepared to repair them, but sending in these minor 
defects is quite expensive both to the railroads and to the 
owners. 

In the Midcontinent field, we co-operate very closely with 
the Bureau of Explosives, and do everything in our power 
to see that these cars are handled properly. There are cases 
where a few men will make mistakes, and everybody should 
co-operate to prevent them. If a man loads a car which 
should not be loaded, and it gets out of the plant, the rail- 
road inspector should take action on it. In a lot of cases 
he does not. Very frequently, the man loading and the man 
inspecting are sent to outside points to do duties that are 
not the same as they are familiar with; one man has to 
inspect and load a car when there should be a more efficient 
man for the inspecting alone, but because there are so few 
cars loaded at that point it would not justify having a com- 
plete force there. 

Mr. O’Donnell (Buffalo, N. Y.): It might be a good 
idea for the refinery to send a representative to accompany 
each car to its destination. We send men with trains of 
stock and I think that it would be money well invested if 
a practical expert were traveling with tank cars, so that in 
every terminal they could watch the cars. 

Mr. Koeneke: Gasoline is the commodity which has 
caused most of the accidents and has been the most expensive 
in property damage, but a car of gasoline is not worth 
enough to justify the expense of a man traveling with it. 
A man can take a stock train and all the cars will go to 
the same point, but with gasoline, a car goes here and a car 
goes there and a car goes some place else. If the car is in 
good condition, there is little likelihood of anything hap- 
pening unless it is in a wreck or is damaged in switching. 
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Mr. O'Donnell (Buffalo, N. Y.): The time and money 
spent by those experts would be paid for with one accident; 


if they prevented one accident, it would be a mighty good | 


investment. 


Mr. Koeneke: That is out of the question, when you 


consider there are about 75,000 cars of gasoline shipped per. 


month. In the terminals something of that sort could be 
done, but I do not think following them or riding the train 
would be very practical. In fact, very few roads will let 
you have a man ride the train; but in the terminals, one man 
could do a lot of good. 

A. W. Fields (Indiahoma Refining Company): I would 
like to ask Mr. O’Donnell what trouble he is having with 
the tanks at Buffalo. 

Mr. O’Donnell (Buffalo, N. Y.): 
Class Five tanks that was leaking. 

Mr. Fields: As I understand the specifications on Class 
Five tanks, there are no rivets on them. They are welded 
and will stand a pressure test of 300 lb. per sq. in. I have 
only seen about five of them, and I do not know of any that 
I have seen leaking. We have only a very few Class Five 
tanks in East St. Louis. Most of those go to the Monsanto 
Chemical Works and are loaded with chlorine gas. 


Thomas O’Donnell (Bureau of Explosives): You find 
about seventy-five Class Five tank cars in the country 
altogether, and they are as safe, probably, as it is possible 
to make a container. They are welded and tested at 300 lb. 
with a safety valve concealed in the dome, and that valve 
tested at 200 lb. Under ordinary conditions, one of those 
cars should never appear on the repair track, as far as the 
container part is concerned, at least. So I think we do not 
need to put in much time discussing this tank, which is still 
under observation as to the type of dome and safety valve. 
The only thing is that it contains poisonous gas: sulphur 
dioxide or chlorine. 

There is one point in Mr. Beasley’s paper which I think 
we should emphasize, and that is the loading of a tank car. 
It should not be loaded with inflammable liquid until the 
outlet cap is hanging loose. That is the only test as to 
whether you have a tight valve. If it isn’t tight, you will 
discover it before the car is put in transportation. 


One of the main troubles we have with tank cars in the 
St. Louis Terminal District, in the winter time, is leakage 
from the outlet leg, and that is largely brought about in the 
cold weather through freezing of the water in the boot. The 
ice forms on the outlet valve and cap and the bottom will be 
broken downwards or the valve lifted, or the casing cracked. 
You probably would not notice leakage of gasoline until this 
ice begins to thaw or gets shaken loose by vibration. 


In the course of a few recent years, I have seen tank cars 
lose their contents on account of the improper handling of 
such a leak. Before undertaking to stop a leak of that 
kind, the car should be hauled some place where there isn’t 
any possibility of fire. The leak at the bottom is slight and 
you can haul it under careful handling. Then see if the 
valve cannot be replaced at the top by taking off the dome 
cover. Sometimes wrapping the bottom casing with burlap 
and turning steam on it will melt the ice and you can let 
it out through the cap. But do not take the cap off. If you 
do, the sleeve will come out and let out the entire contents, 
unless you have a man at the top to work the valve. 


We had one of the 


Under the existing conditions, we should not have pasted . 


placards; we should have boards. That is vital at this time. 
Up to this time, tanks were allowed to retain their placards 
until cleaned by steam or loaded with some item that does 
not require a placard, but as soon as the new regulations go 
into effect, about the first of the year, all empty equipment 
must have placards removed. You can see the difficulty of 
removing a pasted placard, and you can see how easy it will 
be with placard boards. This is going to bring up a ques- 
tion in interchange about the charge for removing this 
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placard, so you men want to bear in mind that this will 
soon go into effect. | 

As you know, the valve tests are being postponed until 
January 1, 1923, so that any tank moving now with the 
valve not tested may continue until January, 1923, with this 
exception, that if the car goes on the track for repair, it 
should be tested. In the proposed revision to the regulations, 
another vital thing will be that if a car is moving with a 
test overdue, you will not be required to test that valve on 
a car that contains a dangerous liquid, but -you will have a 
defect card to take care of such a car, and it will say, “Test 
overdue,” or words to that effect, and the car will be allowed 
to go on till empty. That is going to be quite a relief 
where you do not have the facilities, and no matter whether 
you have or not, it is dangerous at best to test a car with 
gasoline or inflammable liquid, especially in warm weather. 

When you consider that approximately 120,000 tank cars 
are traveling continuously, I do not think that we can indict 
the railroads for bad handling. It is true that now and then 
a car gets away and is damaged, but I find a tremendous 
improvement brought about by this constant agitation for 
better equipment, and especially better tank cars. Since 
1914, we have practically done away with the head blocks 
which were in themselves a tremendous loss in tank cars. 

Twice during the last 10 days my attention was called to 
what I consider is an improper method of handling a loaded 
tank car and discharging it: That is building fires under 
tank cars of molasses. I do not think that should be allowed 
anywhere, just because they have no facilities for steaming 
the car. In one case, they built a fire under a tank of 
molasses within 15 feet of a car of gasoline; a selfish and, 
at best, a very dangerous thing to do. I want to call your 
attention to this in order that we may all help in conserving 
good equipment and not damaging it by unfair usage. 

A. Herbster (N. Y. C.): What is the cause of cracked 
end heads in tanks? I have seen three in the last year, and 
none of the cars showed any other evidence of rough han- 
dling or rough switching. I would also like to ask how 
many fatalities or how many accidents have occurred from 
testing safety valves under load or empty? 

The last speaker spoke in regard to removing placards from 
tank cars when empty. I feel that it is just as dangerous to 
allow a car to run empty, especially one that has been loaded 
with gasoline, because we never know how much of a load 
remains in the car. 


Mr. O’Donnell (Bureau of Explosives): Formerly when 


we had head block end rests, the tank was moving all the 


time and pounding on these head blocks, and it became 
dented at both ends; and just where the head is dished, it 
cracked, as a rule on the inside. For that reason, the speci- 
fications for tank cars say that when the tank is re-anchored 
and the head blocks removed, even when there are no head 
blocks now, if the heads are less than 7/16 in. the head 
must be reinforced by steel shoes 3 in. thick at the bottom, 
where this weakness is known to be. Consequently, if the 
repairer failed to reinforce the end, this crack would develop 
as time went on and bring about the condition noted. 
Another reason is that in dishing the head, sometimes a con- 
cealed crack or defect in the metal is more apt to be found 
where this stress is laid. I have seen only one case of a 
recently built tank, a Class Three tank, having a cracked 
head plate. 

As to the placards, it is well known that any empty tank 
car is dangerous; that is to say, it is dangerous to take off 
the dome and put a lamp in there, because the very fact 
that it is empty makes a space for the accumulation of gases 
which may be poisonous or inflammable. The general rule is 
that on no empty tank car is it safe to take off the dome and 
put in a light. That should dispose of this question of 
whether one tank car is more safe than another. We are going 
to have such a tremendous benefit and speed in the transpor- 
tation of tanks, by removing placards, that the owners of 
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these tanks, and in time the shippers, will be glad of the 


change. When you have a placarded tank you have to place - 


it at a certain part of the train. The yard man does not 
know whether the tank is loaded or empty, unless he throws 
rocks at it, and then it is a guess. When placards are on 
only when they ought to be, we will know that placards 
stand for a loaded tank. 

T. S. Cheadle (Richmond, Va.): We have had a good 
deal of trouble in our territory the last several years, on 
account of tanks due for tests passing from one interchange 
point and being caught at another. In some cases I found 
the inspector was mistaken and the tank was not due for 
test. I want to bring up the question of having the date 
the test expires as well as the date the test was made, appear 
on the tank. There are five different classes of cars, and I 
will venture to say you will not find many inspectors who 
can tell you when the test is due. 

Mr. Herbster: May I add that you give the time limit 
for each type, when it is to be tested thereafter; then no 
matter how many tank cars you have, an inspector will know 
immediately the date the test expires and the number of 
months the tank can run with a new test. 

Mr. O’Donnell (Bureau of Explosives): There are five 
classes of tank cars, it is true, but the four classes only are 
to be considered, because the other is for the transportation 
of poisonous gases, and it is covered by special regulations. 
Class Three tank cars in the transporation of sulphuric acid 
should, if they remain in that service, be tested every five 
years; but there isn’t anything to prevent this tank being 
loaded with gasoline in the meantime, where it might come 
under the ten-year test, and, therefore, you would have con- 
fusion. We ought to have faith in that certificate that is 
stenciled on the tank, unless it is obvious that it has gone 
over the test or would not stand the test. The owner of this 
equipment, or some responsible parties have examined the 
tank and stenciled the date thereon. If the car is in ap- 
parent good condition after the test, so far as we know,—the 
interchange inspector, unless the ten years are up, could not 
tell what car is meant for a five-year test—he reports the 
condition of the car. He cannot test it under load. Cer- 
tainly I would not want him to transfer a load of casing 
head gasoline if the test is overdue. It is something to be 
handled like this test of the safety valve, with a defect card 
and a letter to the owner or the lessee of the tank. I do not 
believe there is any danger in that. 

Mr. O’Donnell (Buffalo, N. Y.): Has it ever occurred 
to the Bureau that it might be wise to put the date of this 
test on the bill of lading? 

Mr. O’Donnell (Bureau of Explosives): No, I do not 
think it would be any good whatever. The bill of lading is 
somewhere in Oklahoma, you would have to transcribe that 
on to the waybill, and how many of you inspectors have it? 

Mr. Davis (Sinclair Refining Company): Mr. O’Donnell 
mentioned a point that was not brought out in the paper, 
regarding removing of outlet caps prior to loading. We do 
that. The outlet cap is removed and is left hanging, and if 
the valve is defective it can be detected immediately and 
ground in or a new valve applied. 

Mr. Koeneke: Isn’t it a fact that all refineries have 
specially trained men in the inspection of these cars? It 
might be a good idea for a majority of the railroads, espe- 
cially at terminal points, to take some pains in drilling one 
or two men in the handling of tanks. We have a plant 
located at East St. Louis, and we very frequently make 
transfers for lines in St. Louis terminals. The Terminal 
Railroad Association has men who are capable of repairing 
any tank under load, and we are seldom called upon to 
transfer for them. When the trunk lines call on us we do 
not transfer one car in ten. All that is needed is an outlet 
cap tightened or something like that. Such small things as 
that, if a man is experienced at all, will save a lot of moving 
as well as the danger while leaking. 
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Secretary Elliott (Terminal Railway Association of St. 
Louis): We handle many tank cars loaded from the South- 
west, and there are so many minor defects that if we trans- 
ferred all these cars, we would have burned the town up 
four or five times. I think Mr. O’Donnell will agree with 
me that one of the most dangerous things we do is to transfer 
tank cars. We have men trained on the Terminal Railroad 
to make such repairs, who have worked under Mr. Koeneke 
and under Mr. O’Donnell, until a tank must have something 
absolutely bursted before we have to transfer. We are asked 
to have men go around to the different roads to stop leaks 
on tank cars, and it is really laughable the things we are 
called upon to do that anybody could do. The men are 
afraid to go under a carload of gasoline and tighten an out- 
let cap with a wrench, and they will not take off a cap and 
put on a new one. It is just because they do not understand 
the tank cars. If you are having any trouble, train some- 
body in your terminal to look after tank cars and you will 
cut down your transfers 99 per cent. 


Mr. James (Minnesota Transfer): Mr. O’Donnell, of 
St. Louis, mentioned the defect card in connection with safety 
valve tests. Would that defect card, issued when a tank 
was overdue for test, carry authority for the receiving line 
to bill the delivering line? 


Mr. O’Donnell (Bureau of Explosives): These regula- 
tions are to be revised as soon as the Commission passes on 
them, and details have not been worked out. 


Secretary Elliott: They do issue defect cards against the 
delivering line. That is in the.changes in the rules. 

F. W. Trapnell (Kansas City, Mo.): We handle a great 
many tank cars in Kansas City, but we do not have any 
trouble. I do not suppose we transfer a car a month for 
leakage. We have men who tighten up the outlet cap and 
fix the valves; and with any kind of oil that is not explosive, 
they will calk the rivets. 


Mr. O’Donnell spoke about the inspector working on this 
carding of the car with “inflammable” cards. I find that 
the car inspector has no knowledge when the routing card 
says “oil,” whether it is inflammable or not. It might be 
gasoline, it might be fuel oil, it might be a dozen kinds of 
oil that would not require the inflammable card. 

Mr. O’Donnell (Buffalo, N. Y.): When a tank car goes 
through the yard and it is loaded, it is the duty of the 
inspector to know whether it has the four cards. He con- 
sults with the agent, he determines what is in the car, and 
we find cars with gasoline with no cards. It is as much the 
duty of the car inspector to see that car is well carded as it 
is of the bill clerk or anybody else. 

Mr. O’Donnell (Bureau of Explosives): If a car con- 
tains inflammable liquids, it is placarded by the loader. 

Mr. O’Donnell (Buffalo, N. Y.): I am talking about 
when the shipper overlooks it. 

Mr. O’Donnell (Bureau of Explosives): There is a com- 
modity card on these cars which tells you the name of the 
contents. I do not agree with my friend from Kansas City 
that it is just called ‘‘oil.” If it is called “oil” it is not 
correct; gasoline is gasoline and is distinct from oil. When 
you find a shipper in any locality violating conditions like 
that, Just give him a memorandum of it and he will be glad 
to straighten it out for you. 

E. H. Mattingley (B. & O. C. T.): A great deal has been 
said about the proper method of testing safety valves and the 
handling of outlet valves and dome covers. The draft gear 
or the draft sills of the tank car deserve a great deal of 
consideration, and in handling tank cars we find in a great 
many cases there is considerable slack in the draft gears, 
which leads up to damage to the tank head, which Mr. 
Herbster has brought up. It is just as essential to adjust or 
remove the slack in the draft gear, in order to protect the 
car, as to test the safety valve or the outlet valve. 

G. Lynch (Cleveland, Ohio): Whose duty is it to apply 
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and remove the placards—what department of the railroad? 
I understand from the regulations that it is the duty of the 
shipper, and it also is the duty of the railroad to see that 
the shipper has them applied. Is there a penalty for failure 
to apply and failure to remove, and why is the 29-cent 
penalty asked for when the car is offered in interchange. 

I think the whole thing is a matter for the transportation 
department and should be handled exclusively by that de- 
partment, and that there should not be any penalty, when a 
car is offered in interchange, if it is not a mechanical defect. 

Mr. O’Donnell (Bureau of Explosives): It is obvious 
that the protection of the placard is largely a railroad pro- 
tection; therefore, the regulation is satisfactory that when 
the shipper loads a car and it contains an explosive or other 
dangerous article, including gasoline, that railroad should 
furnish the placard. Now, the shipper knows his com- 
modity; the railroad does not. He has to make a declara- 
tion and he placards the car with the right kind of a placard, 
and it goes on its way in interchange. 

It is of infinitely more importance that the danger signal 
be on the car than any arrangement for a 29-cent or any 
other charge, because the object is the protection of life and 
property. Therefore, in order to make the interchanges take 
an interest in the thing, this charge was put into interchange 
rules, and no charge is shown and there is no word about 
charge in the Interstate Commerce Commission’s regulations. 

Mr. Lynch: I asked why there is no penalty attached to 
failure to apply or remove the card. The 29-cent penalty 
does not recompense and I think it should be removed from 
interchange rules and a penalty incorporated in the Inter- 
state Commerce Commission’s regulations, to place the re- 
sponsibility where it belongs—at the loading and unloading 

oint. 

. Mr. O’Donnell (Bureau of Explosives): This regulation 
is in effect because of an act of March 4, 1908, and it has 
a definite penalty attached to it. It is reasonable to suppose 
that you would not want this full penalty attached to a man 
who left off one placard; but if he left off placards that 
were contributory to a death he would be imprisoned for 
18 months or fined $10,000, or both. 

J. J. Gainey (Southern): We have quite a few tank cars 
through the Cincinnati terminal, and I am a great deal like 
my friend, Trapnell, of Kansas City. We do not transfer 
a car a month, and we have little or no trouble at all at 
that interchange point. 

F. C. Schultz (Chicago): The removal of the placards 
is something that is saddled on the car department that I 
think is absolutely wrong. They are not in a position to 
know anything about it. Usually in a terminal like this, 
the billing is a long way from the car. Of course, in case 
the car inspector discovers billing which indicates that the 
car was loaded with explosives, he should check the car to 
see if it has the proper placards; but to expect the car 
inspector indiscriminately to check such cars does not work 
out very satisfactorily. 

Chairman Pendleton: I would not think that the inspec- 
tor would be required to check the billing on a tank car if 
it is not carded “inflammable” or “explosive”; but if some 
of the cards were missing, I feel it is the duty of the car 
inspector to know that the car meets with all requirements. 

Mr. Schultz: Where does he get the evidence? 

Chairman Pendleton: If it is partially carded “inflam- 
mable,” he should make careful inspection of the car. 

Mr. Schultz: I realize if it had one card on and one 
missing, that would be notice to him that it was loaded with 
inflammables and he could then check. Most of the trouble 
we have is with box cars that have been loaded with inflam- 
mables and have the old placards on. My advice is to pull 
them off. 

A. Armstrong (Atlanta, Ga.): We attempted, two years 
ago, to make the car inspector solely responsible for the 
placards. We found that at isolated points, where the in- 
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spector was perhaps two or three miles from the agent or 
from the location of the bills, this was next to impossible. 
So the plan which we are using at the present time, at the 
Atlanta gateway, is to make it an operating department 
responsibility. When the checker finds the car improperly 
placarded he makes a report to the yard master; he, in turn, 
makes a request on my office for a defect card, this request 
accompanied by a copy of the waybill. No defect card is 
issued unless a copy of the waybill is attached to the request. 
We find this works out very well. 

Mr. Straub: Wouldn’t it be a good idea to try to create 
the sentiment among large shippers to remove placards for 
every shipment? There are many placards that remain on 
a car for a great many trips. An inspector, when he sees a 
new defect, is going to take notice of it. The same way with 
placards. 

Mr. O’Donnell (Bureau of Explosives): That is another 
evil that will have to be taken care of by this proposed 
change. If you see old placards on a box car, it is the neg- 
lect of somebody to remove them when the dangerous lading 
was removed from the car. 

Mr. Straub: Isn’t it a fact that these old placards re- 
maining on tank cars cause a great deal of trouble at inter- 
change points, of cars being lost? 

Mr. O’Donnell (Bureau of Explosives): No, because at 
the present time they have to remain on the car until it is 
loaded with some other commodity or until it is steamed 
out. This proposed regulation will take care of that. , 

Mr. Cheadle: The Bureau of Explosives, in my territory, 
has ruled that both the car inspector and the transportation 
department are responsible for the application or removal 
of the cards. The ruling said that “The Car Inspector shall 
see that the car meets with the requirements as outlined in 
the Bureau of Explosives circular.” Under that ruling, a 
car inspector is equally responsible with the transportation 
department. 

Box cars should not be loaded unless they are properly 
carded, but they are. An inspector does not know whether 
it is loaded with moonshine, or what the load is. Therefore, 
if the car is placarded he passes it to the next interchange 
point, believing it is loaded with explosives. Now, if there 
is a placard missing on one side, it is his duty to notify the 
transportation department, and they will find out what it is 
loaded with. 

E. J. Lee (Bureau of Explosives): The subject of tank 
cars was so thoroughly discussed this morning that I do not 
believe there is a whole lot to add; but there are two things 
that struck me that I would like to mention, that is, to tell 
you all that one of the greatest sources of trouble on the 
tank car is that bottom valve. We have been working on 
that for a long while, and I think Colonel Dunn threw a 
bombshell when he said, “Either take that bottom valve 
off the car or give us one that will work.” 

The Tank Car Committee has appointed a sub-committee 
to deal with the bottom valve and the safety valve, trying to 
perfect some device that will work. I understand there have 
been 31 bottom outlet valves presented to this committee for 
test, and they have about 17 on cars that were being put in 
a service test, and there are three or four of those few that 
show some signs of being what we are after, so we will have 
a valve there that will not leak. We hope before very long 
to have some standard type that we can recommend. 

Another thing that hits me pretty close, is the matter of 
wrecks. Not long ago, I was called out to a wreck where 
five cars were turned wrong side up on a single track main 
line, leaking very badly. There were three bottom outlet 
valves smashed off of two of the cars, broken at the scoring 
and leaving the inside valve intact; but in some manner the 
inside valve was cocked up and a stream running out. 

When I got out there, 12 hours after the wreck had oc- 
curred, I found the train master standing in front of the 
wreck, waiting for someone to help him? I said, ‘““What have 
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you done?” He said, “Nothing, only send for you. I have 
never handled a gasoline wreck before.” Well, we walked 
all over and he said, “What is the verdict?” I said, “There 
is only one verdict and that is to transfer the cars.” He 
said, “We haven’t any pumps or equipment to blow it out 
with air. Can’t we put a cable on and drag them out with 
this engine?” He wanted to drag those 10,000-gallon tank 
cars out of that wreckage. There is no question but he 
would have had a bad fire. 

He finally found that the Standard Oil Company had a 
small portable pump at a town about 100 miles from the 
wreck, and ordered that pump sent over with a crew of men 
from the Standard Oi] Company to transfer the cars. They 
got there about six hours after I did. They got the equip- 
ment set up and going about four hours after that. 

It finally developed that at division headquarters they 
had a small portable pump that was used in unloading fuel 
oil and other heavy oil, and we finally got that sent down 
to the scene of the wreck. When that got going, it was just 
24 hours after the wreck had occurred. It seems to me that 
24 hours is too long for any experienced foreman to tie up 
a main line on account of a tank car of gasoline. 

We had another case in Chicago that took eight hours 
to get somebody on the scene to pump the cars out. 

The thought occurred to me, why not send out an inquiry 
to every mechanical department, asking them to ascertain 
whether or not their wrecking outfits are equipped with 
pumping apparatus and the necessary piping, or whether it 
was available in some other department, say the water serv- 
ice department; it does not have to be on the wrecker. When 
a wreck occurs, usually the conductor wires in and tells 
what he has on the train. If he has a car of gasoline, throw 
that pump in, for you probably will need it. Going back 
to this other wreck where they had five cars, the train master 
said, “Let’s form a bucket brigade and transfer these cars.” 
He had 22 men in his gang, and I said, “With a three- 
gallon pail, each man in your crew will have to make 666 
trips from the scene of the wreck over to the other cars. 
You are going to waste half and the other half will evapo- 
rate, and what are you going to have left?” 

A pump, either a hand pump or one that can work by 
steam or air, is one of the handiest things you can have in 
your wrecking outfit, and don’t try to drag the cars out of 
the wreck until they are empty. 

Mr. Campbell (Minnesota Transfer): Whenever we get 
a leaky tank car, we switch it out, run it to a track and see 
if we can repair it or make it safe, and there are very few 
that we cannot repair. Those we cannot repair under load, 
we transfer; but we do not average one a month that we 
have to transfer. We have a pump to pump them out. 

A. Sternberg (Belt Railway of Chicago): We are pre- 
pared for transferring tank cars. We have a pump placed 
high above the car gnd we can pump out 10,000 gallons 
in two and a half to three hours. 

I am glad to hear there is going to be some corréction 
made in the outlet valves. If we can only get something 
that will not unseat when the cars are handled a little bit 
roughly, it will be a wonderful thing. 

Mr. Mattingley: I move that we extend Mr. Beasley a 
vote of thanks for his splendid paper. 

Motion seconded and unanimously carried by rising vote. 


Car Department Apprentice System 


By H. L. Shipman 
Atchison, Topeka & Santa Fe 


The need of competent car department repairers and 
mechanics was never more apparent than it is today. The 
only commodity that a railroad has to sell is transportation. 
The possibility of uninterrupted transportation is entirely 
dependent upon the condition of the rolling stock. Also this 
question has to do with the avoidance of wrecks due to 
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burned off journals, draft gear breakages, and such defects. 

The procuring of competent car repairers and inspectors 
is almost an impossibility, hence the necessity of educating 
men for this work. Many railroads have characteristics or 
special designs of equipment that should be recognized and 
understood, both in order to make repairs quickly and in 
order to bill in case a wrong repair has been made by some 
foreign road. 

The most feasible method of obtaining the men desired is 
to educate them by an apprentice system. The apprentice 
system in the car department will educate the men to know 
the standards of equipment used on their road, will drill 
them on the Rules of Interchange, and will also make them 
first-class mechanics. This training will produce better men 
than can be hired and, as a result, the equipment will be 
maintained in better condition. Has anyone stopped to figure 
what it would mean in car days for a railroad to have its 
equipment in such condition that cars would very seldom 
have to be bad ordered en route under load? Also, what the 
reputation of delivering freight on time and without delays 
would be worth to any railroad? Any railroad is measured 
by its capacity to handle and deliver transportation on time. 

The apprentice system not only produces better mechanics 
than can be hired, and indirectly, better equipment, but it 
also cultivates a spirit of loyalty to the company which 
money cannot buy. 

To fit the needs of the coach and the freight car depart- 
ment, an apprentice system for the car department should 
be divided into two parts: First, coach and cabinet maker 
apprentices; second, freight car apprentices. Although this 
subdivision was not made during federal control, it is our 
opinion it should be made. The internal finishing of coaches 
demands a skilled mechanic, capable of doing accurate and 
exacting work. The freight car work does not require the 
high degree of skill and training of the coach shop, there- 
fore, it 1s not necessary to spend the time in training the 
freight car apprentice that is required to train the coach 
carpenter apprentice. 

The coach carpenter apprentice should serve a four vear 
course, the same as all the mechanical trades. The time of 
the freight car apprentice should be shortened to two and 
a half years. 

There is one other distinct difference in the two trades 
aside from that of skill and that is the physical strength 
required to perform the two classes of work. The cabinet 
maker apprentice does not have the continuous heavy work 
of the freight car apprentice, therefore, the age limit of the 
cabinet maker apprentice should be the same as the me- 
chanical trades, namely 16 to 21 years of age at entrance, 
while the freight car apprentice should be from 18 to 25 
years old. 

The proper selection of apprentices is a very important 
matter and should be left to one who is a good judge of 
human nature, aside from any mental and physical exam- 
ination that may be given. The character of anv structure 
depends largely on the quality of the material that goes into 
it. There are many characteristics that should be noted in 
these boys before they are hired as apprentices. Among the 
most important are honesty, morality, tact, initiative and 
industry. This is a life work for which the boys are to be 
trained and, therefore, a careful selection should be made. 

All boys entering an apprenticeship should be able to add, 
subtract, multiply, divide and work simple and decimal 
fractions. Any boy who has reached the age to enter an 
apprenticeship and cannot do these simple problems, lacks 
either mentality or ambition. 

Occasionally a boy’s traits are not sufficiently developed 
to determine his fitness, and he may have entered a course 
for which he has no talent. In order to allow for the pos- 
sibility of such errors, a six months’ probationary period 
should be established, wherein the boy is carefully watched 
by a board composed of the general foremanof the depart- 
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ment, the department foreman, the gang foreman, the shop 
apprentice instructor and the school instructor. Each month 
this board has a session in which they consider the progress 
of each boy in his probationary period. If it is determined 
that a boy is not fitted for the trade he has entered, he 
should be dismissed from the service and told to hunt some 
other class of employment for which he has a greater liking. 
In doubtful cases, a boy’s probationary period may be ex- 
tended by the board. In any case, the boy knows and his 
parents know that his dismissal is not due to the spite or 
grudge of any foreman, but to his lack of aptitude or 
application. 

The training of the car department apprentices might be 
considered under two headings: First, the shop training of 
the coach and freight car apprentices; second, their school 
training. 


There should be a shop instructor appointed for every ' 


25 or 30 boys in the shop. It is the instructor’s duty to take 
charge of the boys in the shop and teach them their trade. 
The coach carpenter apprentices should be given nine months 
in the cabinet shop, nine months on outside coach body 
work, nine months on inside coach finishing work, six 
months on trucks, platforms, piping and steel work, six 
months in the freight car shop, and the last nine months 
back in the cabinet shop. Every variety of coach building 
work should be given them, the schedule of work changing 
to meet the changing conditions. As the needs of the com- 
pany change, so should the definite work given these ap- 
prentices be changed. 

The aim should be to make them broad men, and upon 
graduation they should be assigned to some particular class 
of work for which they have shown a peculiar adaptability 
and upon which they will soon become experts. These ap- 
prentices have had a sufficiently broad experience so that in 
later years they should make good foremen, if their other 
qualifications are such as to entitle them to promotion. 


The shop training of the freight car carpenter apprentices 


should give them a thorough experience, first on body work 
of freight cars requiring light repairs, then on trucks, steel 
work, air, and then back again on the body work of cars 
undergoing heavy repairs. They should be of more mature 
years than the coach carpenter apprentices and started at 
approximately a helper’s rate of pay. This rate of pay 
should be advanced every six months, the same as the coach 
carpenter apprentices. 

The school work of the coach and freight car apprentices 
covers about the same general ground, except that the course 
of the coach carpenter apprentices should be more extended, 
due to the longer period of their course. The school rooms 
should be equipped and maintained by the railroad com- 
pany. These schools should be in charge of technically 
trained men who also have a knowledge of the trade. In 
these schools they are taught to read a blueprint and make 
working sketches. All carpenter apprentices should be 
taught the fundamental operations of arithmetic, including 
fractions, and how to solve problems in board measure, how 
to make out a bill of material, and how to estimate the cost 
of various jobs. The freight car carpenter apprentices, in 
addition, should be taught the Rules of Interchange. All 
the instruction of the school should be individual. Each 
boy can then progress according to his ability. 

The leading factors in the success of an apprenticeship 
system are: First, the unlimited support and backing of the 
management; second, a competent supervisor who will have 
entire charge of apprentice matters; third, skilled shop and 
technical school instructors, and fourth, suitable accommo- 
dations for the school instruction, provided by the company. 

Any apprentice system thus installed and managed will 
be a paying investment not only from the shop standpoint, 
but also in the better service obtained from the equipment. 
The value of having a body of trained employees working 
for a railroad company cannot be measured in dollars and 
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cents. Intelligent, skilled workmen, good inspectors and 
efficient foremen are a great asset to any railroad. The best 
way to procure them is to educate them by an efficient car 


department apprenticeship. 
Discussion 
The paper is evidently based on a large 


Mr. Cheadle: 


shop. My experience has been that many car men originate 


at small points. Then from time to time they get “town 
notions” in their head, and get the ear of a general foreman 
and he gives them a chance to come in to the shop as a 
mechanic. 

The system outlined in the paper, if carried out, would 
accomplish just what is intended. We have a big problem 
to educate car men. We all realize how hard it is for us to 
educate ourselves, so we know it is hard for the other fellow 
to educate himself; he first has to have the desire to know 
the subject. My experience has been that to select an appren- 
tice in the freight car department, first employ the man as 
a helper and if he develops qualifications then give him a 
show. The general foremen and the men who hold the most 
responsible positions are developed from men in the pas- 
senger car craft. For that reason, the schedule laid out 
for passenger car apprentices would certainly accomplish 
what the paper says could be accomplished. 

E. H. Hall (Pere Marquette): We all know what it has 
been to educate the employees of the car department, espe- 
cially apprentices, under the so-called “National Agree- 
ment,” under which we were prohibited from training car 
men. The apprentice system outlined in the paper will add 
to the success of the operations of any shop. 

The apprentice is badly needed at this time. We recently 
have recognized that fact in the present crisis, where we 
have had to take into the shops inexperienced men to carry 
on the work that was formerly carried on by mechanics with 
years of experience. The apprentice boys should be given 
every consideration that can be given, for the wonderful 
work they have performed during the past few months. 

We had one experience where we were called upon to 
make some conversions in certain passenger equipment. One 
in particular was with a parlor car which we had to change 
into a club car with a smoking compartment. If it had not 
been for the apprentice boys who supported the railroad, 
possibly that car would have been in the shop today. Those 
boys, under a competent instructor, made these conversions, 
applied the panels and other cabinet work, and when that 
car went out it was in just as good condition as if a first- 
class mechanic had done the work; it was better than some 
mechanics would have done. Four apprentice boys per- 
formed this work, three of them with only two and a half 
years’ experience in the coach department, and the fourth 
one just finishing his fourth year. 

I do not think there is anything we could do that would 
be more beneficial than to take an interest in the apprentice 
boy, teach him and have patience with him. There are a 
number of railroads today that have an opportunity to work 
more apprentices than they have been able to work under 
the National Agreement. 

I had an opportunity a few months ago to visit the shops 
of the Santa Fe at San Bernardino, Cal. It was wonderful 
to see the work they were accomplishing with inexperienced 
men, who had never seen the inside of a coach before and 
had only been there 30 days. Much of the success of their 
work was attributed to the apprentice boy who came back 
and worked in these shops and was willing and did step 
up and teach the inexperienced man who was hired as a 
mechanic, to do the work. 

Everything should be done to encourage the apprentice 
system, and the instructor is the vital part of the apprentice 
system, to teach the boys and get their co-operation, which 
in the end will mean success to that shop. 

Secretary Elliott: I certainly must agree with Mr. Hall. 
The Terminal Railroad.,is_a switching dineyand we do not 
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have the same ofportunity to train an apprentice, on account 
of the character of work we perform, that you do in railroad 
shops. However, we were requested by the Railroad Admin- 
istration to try out the apprentice system, and on the class 
of work we had, we started out something like 15 appren- 
tices. I have six of those boys left and we found in taking 
our freight car work as it came, steel car work, framing, 
etc., those boys could do nearly as good work as any mechanic. 

The thing Mr. Hall lays the most siress on is competent 
instructors. We found we were not getting any results from 
those boys at all, for the reason that the men themselves did 
not care to encourage them. So the foreman got out and 
encouraged the boys, and the result was we made nine dandy 
chaps. Two of those boys are as good as any mechanics we 
can hire. We should continue each year to encourage the 
railroads to promote the apprentice system. 


One trouble we found was that the boys were rather light — 


for our class of work. You cannot start them on the heaviest 
class of work and expect the same results you get from a 
strong man; you have to pick the work a boy can do until 
he grows up. Unfortunately, in the car department, we have 
very heavy work, and it takes a mature man to do it. 

Mr. Hall: I recently had a time limit to get some mail 
cars out of the shop to conform to the Class One postal car 
regulations. We put two apprentice boys on the job, and 
they actually performed 50 per cent of the work, so far as 
following the prints was concerned. I have five other appren- 
tice boys who have only been in the service about three 
months, and those boys do all the sash and door work. A 
short time ago we put them on some inlay work. We gave 
a boy the door and panels to inlay maple in the mahogany, 
and he made a perfect job of it. You could put the job that 
was performed by the mechanic next to the apprentice boy’s 
job and you could not tell the difference. It was because he 
was interested and paid attention to the instructor. 

C. J. Wymer (C. & E. I.): I am sorry to say that we 
did not find much loyalty in these apprentice boys, and since 
the war came on we would just about as soon have a farmer 
come in as anybody else. We have men who have had no 
previous experience but were more or less handy with tools, 
and the results we are accomplishing are in excess of what 
we got from the trained men we had before. 
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I believe the apprentice system is all right, especially 
where there are large shops in which an organization can 
be created in line with the plan set forth in the paper. A 
great many roads could not carry on such an elaborate sys- 
tem, on account of the overhead expense involved, but the 
Santa Fe, being a large system, can enter into those things 
more readily and in a better form. In a coach shop where 
fine mechanics are required, apprenticeship is very desirable; 
but when it comes to freight car work, I am inclined to 
believe that the old method of hiring helpers and training 
them until they are competent is about as good as any. 

Chairman Pendleton: I agree with Mr. Hall and Mr. 
Elliott, that the main point is for the instructor, to get the 
boys interested, to handle them properly. Then there is no 
doubt you will get results. 

Mr. Harring: My observation has been that it is going 
to be very difficult to get boys to start an apprenticeship 
in the car department. When you find a boy who will begin 
an apprenticeship, in nearly every instance he will go into 
the metal working crafts. 

Mr. Goodyear: We are all boys, just overgrown boys. I 
have been working on apprentice boys for quite awhile, and 
the only manner in which I could ever handle them was to 
get down and be a boy with them, get their confidence and 
give them my confidence, and then work together. 

You can never take a boy off freight.car work and put 
him on passenger work and then make a successful freight 
car man out of him. If you put a man on as an inspector 
he will never again do you any good as a passenger car man. 

Mr. Wymer: We once had an apprentice system but we 
have none now. We had trouble getting men to take it up. 
Under the old arrangement of the National Agreement, the 
helper did not have much opportunity to learn. But fortu- 
nately now our railroad has helpers who are real helpers. 
We have young men, bright and capable with tools, who 
are employed as helpers. They have supplied themselves 
with tools and fitted themselves to do all classes of work, 
looking forward to the day when they will be mechanics. 

Secretary Elliott: I move you that the paper be incor- 
porated in the proceedings of this meeting, and that the 
author be extended a vote of thanks for his very able paper. 
. The motion was seconded and unanimously carried. 
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New Cars for International Sleeping Car Company 


Leeds Forge Company Build 40 


Handsome Appearance 


HE cars of the International Sleeping Car Company 
T (Compagnie Internationale des Wagons-Lits et des 
Grands Express Europeens) are operated over many 
different railroads in France, Belgium, Germany, Austria 
and other European countries. Owing to the different re- 
quirements of the various lines in regard to couplers, brake 
systems, heating systems, signals, lamp brackets and other 
details and the fact that the runs are frequently long and 
cross the borders of several countries, the design of the cars 
necessarily is a much more complicated matter than would 
be the case were they to be operated only in a limited area. 
The Leeds Forge Company, Ltd., of Leeds, England, are 
now completing the delivery of 40 new cars to the Internation- 
al Company. These are the first all-steel sleeping cars to be 
used in Europe and the longest and heaviest coaches ever 
built in England. In general appearance, beauty of interior 
finish and arrangements for the comfort of the passengers 
these cars are particularly noteworthy. 


General Arrangement 


The cars have been designed to carry 16 passengers in 
eight one-place compartments and four two-place compart- 
ments, six of the one-place compartments being provided with 
communicating doors capable of being locked from either 
side. The seats turn over to form the bed, the bedding 
being secured to the underside of the seat in dust-proof 
containers. The seat back of, the two-place compartment is 
arranged to lift to a horizontal position to form an upper 
berth, being supported by pull-out brackets fixed to the body 
side and corridor partition and by safety straps suspended 
from the ceiling. The two-place compartments are each 
also provided with a tip-up seat at the window side and 
opposite to the main seat, a folding table being fixed to the 
body side between. 

In the first six cars, which were for use on the Peninsula 
and Orient Bombay Express service of the Paris, Lyons and 
Mediterranean between Calais and Marseilles, the two-place 
compartments were fitted with corner wash basin cabinets 
instead of dressing rooms as provided in the remaining 34. 
These dressing rooms, of which there are two, are arranged 
one between each two-place compartment and are provided 
with locks operating simultaneously on the doors leading to 
each compartment. A porcelain wash bowl is fitted, both hot 
and cold water being provided, also mirrors, decanters, drink- 
ing glasses, brush boxes, towel rails and soiled towel baskets. 
The window to the dressing room in the corridor partition is 
of obscured glass of St. Gobian pattern. The interior of the 


Steel Cars of Interesting Design, 
and Increased Comfort 


dressing room is finished in white enamel, all metallic fittings 
being silver-plated. 

Each single compartment is provided with a wash basin 
cabinet, the basin, which is of the tip-up type, being white- 
metal, silver-plated, as is also the casing. Hot and cold 
water are available at each basin. A hinged table forms 
the front of this portion of the cabinet. The upper por- 
tion of the cabinet forms a cupboard for the decanters and 
drinking glasses and the lower portion contains the chamber 
utensils. 

The leading dimensions and weights of these cars are given 
in an accompanying table. 


Construction of the Body 


The structure of the body is entirely of steel, being built on 
jigs in units comprising full length compartment side, full 
length corridor side, body ends, platform ends, full length 
roof and canopies, thus insuring complete interchangeability 


; , DIMENSIONS AND WEIGHTS 
Dimensions: 


Length over buffers.............. 23.452 m. 76 ft. 1134 in. 
Length over endsills.............. 21.940 m. 71 ft. 11% in. 
Distance between truck centers.... 16.000 m 52 ft. 6 in. 
Truck wheelbase............0.05- 2,500 m 8 ft. 2% in. 
Diameter of wheels............... 1.040 m. 3 ft. 43§ in. 
Journals ...esesossesesesesoose.o 130mm by 280mm, 5% in. by 11 in. 
Height, rail to top of roof........ 4.000 m 13 ft. 1% in. 
Maximum Height..............08. 4.024 m 13 ft. 2% in. 
Height, rail to center of buffers.... 1.050 m 3 ft. S% in. 
Maximum width..............e00% 2.875 m 9 ft. S% in. 
Weights: 

In running order..........ceeeses 54 English tons 121,000 Ib. 
Per AX hry 264 ans ee nk er ess lens 1314 English tons 30,250 Ib. 
PUCK. sawicnesGwiwpussee ewe seas 15,230 1b. 


as well as ease of production. These units, which largely 
consist of pressings and rolled sections, all made to tem- 
plates, are readily assembled whole on the underframe, leav- 
ing the shell ready for the interior finish. To insure ab- 
sence of vibration and drumming, the steel work has been 
covered on the inside with canvas and insulation from heat 
and cold has been provided. Free air circulation between 
the outer skin and inner finish is also arranged for the pre- 
vention of condensation. 

The sides are constructed of '-in. pressed steel side-posts 
of varying sections connected longitudinally at the base to 
rolled angles, which rest on the underframe, on the outside to 
a heavy belt-rail molding, and on the inside to a bulb sec- 
tion; at the top the posts are connected by two angle side- 
plates. The sides below the belt-rail are sheathed with 14- 
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in. steel plates of a special quality. The sheathing above the 
belt-rail is of %-in. plate, pressed in to form the window 
openings, four windows being pressed in one piece. Steel 
moldings are used to cover the butt joints of the side-plates, 
the whole side being riveted together with rivets counter-sunk 
on the outside to give a clean appearance to the exterior. The 
sides thus become deep girders capable of supporting the 
whole of the superstructure. 

The roof is a departure from the former clerestory type, 
being elliptical. It is constructed of rolled angle carlines 
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Erecting Jig Is Not Removed Untill Side Unit Is Mounted on 
Underframe 


riveted to upper partition plates, the latter extending down 
to the side-plate level across the compartments and shaped to 
suit the ceiling at the corridor, the angles carrying the ceil- 
ings being riveted to either side. These upper partitions are 
connected longitudinally by angle upper side-plates and by 
angle purlins, the whole being sheathed by 1/16-in. roof 
plates lined with canvas to prevent drumming. 

The compartment partitions of 1/16-in. steel plate with 
angle framing are riveted to the underframe, body side and 
roof and upper partitions thus effectively preventing side 
swaying with resultant creaking of the woodwork. To the 


Lowering Roof with Crane Onto Sides 


underframes and partitions is fixed a steel flooring on which 
is secured the wood partitions and floor covering. 

The vestibule end is built up of 1%-in. pressed steel chan- 
nel section posts and cross rails, sheathed on the exterior with 
Y%-in. plates and on the interior with 1/16-in. plates with 
steel cover moldings. Incorporated with the vestibule ends 
are cupboards for ice and wine, utensils and coal, with 
linen cupboards in the ceiling—all of steel—the cool wine 
cupboard being insulated with asbestos and zinc lined. 

The vestibule is provided with two doorways at the sides, 
a door to the corridor and a communicating door to the next 
coach through the collapsible vestibule. These doors are of 
teak. 
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Underframes 


The underframes are of unusual design and consist of a 
small number of parts, this result being obtained by the use 
of large steel castings for the ends of the frames. These 
castings were supplied in a machined condition by the Com- 
monwealth Steel Company, St. Louis, Mo., to the designs of 
the Leeds Forge Company.‘ Although somewhat similar cast- 
ings have been used for some time on heavy coaches in 
America, this is the first occasion on which they have been 
used in conjunction with side buffers. The castings dispense 
with a large number of individual parts which would be- 
necessary with the type of buffing and drawgear adopted 
for these cars. Tail pieces extend from the end castings 
towards the center of the car in such a manner as to give a 
thoroughly strong connection with the remainder of the frame. 
The cast steel construction for the ends of the underframes 
give great resistance in the event of a collision. 

The central portion of the frame consists of a fish-bellied 
girder built up of two web plates. The depth of this main 
girder at center of frame is 2 ft. 3 in. and at the part con- 
necting to the end casting 10 in. 

The four main crossbearers extend from side to side of 
the car passing through slots in the web plates of the center 
girder, other pressed crossbearers and floorbearers being built 
into the frame. 

The side frames are made of rolled Z-sections connected 
firmly to the tail pieces of the end castings and arranged to 
form landings for the bottom angles of the body sides. 

The buffing gear is of the equalizing type, the ends of the 


Underframe with Cast-Steel End Pieces 


buffer shanks being fitted with shoes bearing on large lami- 
nated springs and connected by equalizing bars. 


Trucks 


The truck frame consists of one steel casting of which -the 
pedestals, bolster suspension brackets, brake hanger brackets, 
etc., are cast to form integral parts, thus reducing the num- 
ber of pieces to a minimum. The wear of pin holes is 
taken care of by the insertion of hard steel bushings and 
the pedestals and bolster wearing surfaces are faced with 
liners. The bolsters and spring planks are also of cast 
steel, having been manufactured, together with the frames, 
by the Commonwealth Steel Company. The trucks are of 
the equalizing beam type with double elliptic and helical 
springs, designed to obtain the easiest possible riding. 


Interior Finish 


The floors are covered with felt, cork-lino and carpet in 
the compartments and with cork, linoleum and carpet in the 
corridors. Bronze handrails are fitted over the fixed win- 
dows in the corridor, straps and handrails are provided to 
enable the dropping windows to be used as a means of exit 
in an emergency. In the corridor are also boxes for liter- 
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ature, notice frames, thermometer, candle lamps and cup- 
boards for soiled linen and spare parts. 

A seat and bed for the conductor or porter is fixed at one 
end of the corridor. The lavatories are situated one at each 
end, one being provided with a water closet and tip-up wash 
basin, the other with a water closet only, all fittings for both 
being white-metal, silver-plated or polished. The ceilings 
are removable for access to the water tanks and piping. The 
lavatories are finished in white enamel, the floor composition 
being cement and white marble chippings. 

A signal alarm apparatus is fitted, capable of being oper- 
ated from each compartment and from both ends of the cor- 
ridor, the alarm valve being situated in the vestibule. . Each 
compartment has also a push-button which operates a sema- 
phore fixed above the door in-the corridor partition, the bell 
being at the conductor’s end of the corridor. Ventilators of 


the torpedo extractor type are fitted to the roof, communicat- 
ing to the corridor and lavatories. 

The woodwork of the compartments and corridor is of 
polished mahogany, constructed in sections ready for fitting 


Four-Wheel Truck with Cast-Steel Frame 


into position. The steel compartment partitions are cov- 
ered on each side with a one-piece section while the corridor 
partition is made up of several sections. The portions of 
interior finish fixed to the body sides in the compartments 
and corridor are also made in sections of suitable size. The 
wash basin cabinets are each made as one unit, as are also 
the cupboards in the corridor. The dressing rooms consist 
of two units, ready for fixing in position, thus ensuring the 
minimum of time actually spent finishing the inside of the 
car where working space is limited. 

The scheme of decoration for the woodwork of the com- 
partments is inlaid veneered panels above the window. sills 
and figured velvet panels below, that for the corridor being 
embossed leather above the window sills and plain leather 
and lincrusta below. 

The ceilings are composed of impermeable millboard to 
which is secured a border pattern of Anaglypta, the whole 
painted white and secured in position with polished 
mahogany moldings. The roof steel upper partitions are 
also covered with a frame to which is secured impermeable 
millboard with a border corresponding to that on the ceil- 
ings and painted white, with polished mahogany securing 
moldings. 

The seats which have comfortable, high backs are up- 
holstered in figured velvet, the material being supplied by 
the Wagons-Lits Cie., to their own design, as are also the 
inlaid panels and embossed leather. 

The double compartments are provided with three win- 
dows of the frameless, balanced type, two dropping to the 
full extent, the other dropping to the extent of a top glass 
louvre ventilator operated from inside or out. The single 
compartments are provided with two windows, one dropping 
full, the other to the ventilator. The corridor is provided 
with both dropping and fixed windows. All windows are 
fitted with roller curtains. 

The exterior of the coach sides and ends are finished in 
royal-blue decorated with gold lining. The roof is painted 
black as is also the underframe. The vestibule interiors are 
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finished to match teak. The outside lettering on the sides 
is of bronze. 


Heating, Water and Lighting Systems 


High and low pressure steam pipes pass through the 
underframes, the former having connections to a reducing 
valve placed in the body and the latter to the individual 
steam heaters. 

There are two heating systems, one the usual through 
steam heating by means of serpentine radiators in the com- 
partments and straight piping in the corridors, the other by 
hot-water circulation. For the latter a heating chamber is 
provided at one end of the corridor, in which is fixed a coal- 
fired boiler. Circulating pipes of copper are run from the 
boiler to a hot-water tank in the roof and from thence 
round both sides of the car. The hot-water tank is divided 
into two portions, the water in one portion being heated by 
radiation from the water in the other portion which is heated 
by the boiler, the water thus warmed being used for the 
wash basins. The cold-water tanks fixed in the roof are 
also provided for supplying the wash basins. These tanks 
are filled from connections at the side of coach on the side 
sills. All tanks and piping, other than for high pressure 
steam, are of copper. 

The electric lighting installation is of the Dick system. 
The current is generated by a dynamo slung from the un- 
derframe and driven by a belt from a pulley attached to one 
of the axles, the current passing toʻa pair of battery boxes 
slung on the frames and thence to the switchboards. Each 
compartment has a triple electrolier, two bulbs of 27 volts 
each being used for lighting, a single light with blue globe 
being provided as a night light. In addition there are read- 


. ing lamps situated at the head of each berth. The lava- 


tories have each one light, the corridor four lights, the vesti- 
bules one each, and one is provided in the roof over and 
outside each platform entrance door. The switchboard and 
regulator are placed at the end of corridor near the con- 
ductor’s bunk. 


Brakes 


As these cars are run over many railway systems, some 
of which use the vacuum and others a compressed air brake, 
it has been necessary to arrange the brake rigging for use 
with either system. When the cars are operated in trains 
having the vacuum system two 24-in. diameter cylinders 
operate a pair of brake shafts from which the power is trans- 
mitted to the brake shoes by suitable foundation brake rig- 
ging, and when the Westinghouse compressed air system is 
in use, the power is obtained from a 17-in. diameter brake 
cylinder. Furthermore, the vacuum brake is fitted with 
rapid action valves while the Westinghouse brake is fitted 
with a double pipe line so that the system may be either 
automatic or controlled. 

The foundation brake rigging is necessarily somewhat 
complicated as the brakes must be applied by either the 
vacuum or the compressed air cylinders, or by the hand 
brake controlled by a wheel placed in the vestibule at one 
end of the car. The trucks are equipped with a clasp brake, 
the shoes being suspended only 2 in. below the center of 
the axle. All brake-rigging is elevated well above the track. 

The appearance of the end of the car is complicated by 
the unusual number of hose connections required for the 
vacuum brake, the automatic and control pipes of the air 
brake and the high and low-pressure steam heat hose. 


Orpers Have BEEN received in the Crewe railway works for a 
large number of locomotives for the London & North-Western 
(England). Thirty engines of a very powerful type are to be 
built immediately and others will follow. A large order for new 
boilers has also been received and the works at Crewe will be 
busy for a considerable time. 


Freight Cars—Are They Assets or Liabilities? 


Large Opportunities for the Car Department to Decrease Mainte- 
nance Costs, Claims for Damage and Car Shortage 


By C. B. Peck 


Associate Editor, Railway Mechanical Engineer 


HE freight car is the one factor among many that go 
T to make up a railroad, which to the public is the ulti- 
mate measure of the capacity to furnish transportation 
service. No matter to what extent a shortage may be caused 
by a lack of other facilities, to the shipper and the public 
at large the situation is made known by the inability to 
furnish cars for loading, and is measured by the extent of 
the car shortage. A car shortage may be more the result 
of an inadequate supply of motive power, terminal facilities, 
passing tracks—and in some cases of main tracks—than it is 
of an inadequate number of freight cars. It still is true, 
however, that the control of the service of the car itself offers 
the quickest means of alleviating a shortage because it does 
not involve the outlay of capital for other facilities. 


Utilization of Freight Cars 


It is not out of place, then, to look into the various phases 
of freight car utilization and to see if, within the limita- 
tions imposed by other facilities, their value as assets may 
not be increased. Just how the average freight car spends 
its time depends considerably upon the demand for cars. 
Of course, the most effective use is made of them when the 
demand is greater than the supply. The latest figures 
available from which an answer to this question may be 
derived are for the month of September, 1922. Although 
there were a few surplus cars not in use during that period 
because of local maladjustments in distribution, there was a 
large net shortage. It is true that this shortage has materi- 
ally increased since, but it was large enough in September, 


so that the results ought to be fairly typical of the effective- 


ness with which freight cars are ordinarily used. 

During September the trip of the average freight car was 
about 438 miles, 311 miles of which were made under load 
and the remainder empty. This trip required a fraction 
over 18 days, but during this time the car spent only 134 
days in trains. There were reported 12.5 per cent of the 
cars on the lines in bad order at the end of the month. This 
amounts to an average of 3.6 days of every trip either on 
repair tracks or awaiting movement to and from repair tracks, 
an amount more than twice the time actually spent in move- 
ment. About 214 of the 18 days were spent in intermediate 
vards and terminals and almost 3 days in passing through 
interchanges from one road to another. Time in the hands 
of shippers for loading and unloading, the time required in 
placing, and delays over which the railroads have no control, 


accounted for approximately 714 days. This situation is 
summarized in the following table: 
Length of averare Cie cise clas cas Oa OS oe iu aa Gok wees 438 miles 
Movement under load... asaue ae & Kea ecko dre 8 HSS Rh Ba 311 miles 
Movement Empty, sereset eta ea bbe OS Aa OS Swe ee eases 127 miles 
Time moving in CHAINS soos 22s Rah os Nena ee 6 ee 1.7 days 
On? repair tracki 2-2 beste oases ~5 ea ee wating oa sneer eee 3.6 davs 
Stored 2 40aee Soho < 40 eee se a uae ethane Memb, We a A a ea a 0.3 days 
Jn “intermediate: tErmninels. cose eis Back ean aera Ke dnc bale esew'as 2.5 days 
Passing through interchange... 0. cc cece cece ee ete ee ee ees 2.9 days 
In the hands of shippers and delays beyond the ea mtrol of the 

PANPOOUS: eoni stene ea ee Saw ey eke Ore tae aa ae RE 7.2 days 
Ayerage cime “per OF Pas awe Boas ba Oe hes hele LORS R eas 18.2 days 


Under the present abnormally high percentage of cars in 
bad order the largest single item of idle time within the 
control of the railroads is that caused by holding cars out 


*From a paper presented before the Car Foremen’s Association of Chicago, 
December 11. 1922, 
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of service for repairs. This situation is partly the cumula- 
tive result of the inability to keep up repairs during the war, 
followed by the tremendous retrenchment policy necessary 
during 1920 and 1921, and partly the immediate result of 
the recent shopmen’s strike. It is true that the percentage 
of bad orders is now being reduced, partly by an actual gain 
in the number of cars repaired and partly by returning to 
service without repairs many cars which were set aside for 
general overhauling while business was slack. However, the 
immediate need is for the maximum constructive effort dur- 
ing the present heavy demand, since every car turned off the 
repair tracks in condition to stay off will add about $200 a 
month to the revenue as long as the shortage lasts. 


Cycle for General Overhauling 


One of the most effective means of bringing about a per- 
manent reduction in the time spent on repair tracks, during 
which cars are liabilities and not assets, would be the 
adherence to a regular cycle of general overhauling. This is 
not a new idea. It was generally adopted many years ago 
for the maintenance of locomotives, which are scheduled for 
periodical classified repairs on a mileage basis in order that 
the maximum service may be obtained for each dollar spent 
in repairs with as little time out of service in the shops as 
possible. Conditions under which cars operate make it im- 
possible to give them the same attention while they are in 
service that is given to locomotives. Isn’t it, therefore, a 
matter of even greater importance that a regular shopping 
schedule be adopted and adhered to? With an established 
percentage of the equipment scheduled for heavy repairs 
regularly on the basis of from 7 to 10 or 11 years’ service, 
depending upon the class of equipment, programs of im- 
provement to refit the equipment to meet changing conditions 
could be planned and carried out before frequent failures 
and repeated patching have contributed materially to exces- 
sive loss of service time and excessive expenditures. 

Another means of reducing the time cars are held out of 
service in bad order is to utilize the time each car is on a 
trip to the repair track by doing all work likely to require 
attention in the near future. The minimum time a car is 
held out of service is seldom less than one day, even though 
the work immediately required does not take more than an 
hour or two. When cars are as scarce as at present the loss 
of this day's service results in a loss of an average of more 
than $6.00 of revenue. Does not the saving justify taking 
the fullest advantage of every opportunity to make recurring 
trips to the repair track as infrequent as possible? 


Repairing Foreign Cars 


A common cause of delay on the repair tracks, in the case 
of foreign cars, used to be the necessity of waiting for stand- 
ard material from the owner. The best data available indi- 
cates that standardization of parts requiring frequent renewal 
has progressed so far that there is now rarely any excuse for 
delays from this cause. Thus there is less reason for neglect- 
ing foreign cars than there used to be. 

In the disposition of foreign bad order cars there are sev- 
eral business factors which are not within the control of the 
car department but in which it has a real interest. The first 
of these is the per diem rate, which, with rare exceptions, 
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must be paid by the handling line even while it is holding 
the car out of service for repair. To the extent that this 
factor is taken into account in the disposition of cars it is 
detrimental to the foreign bad order situation. There is an- 
other factor on the other side of the account, however. About 
a year ago, in a paper before the Western Railway Club, 
N. D. Ballantine, superintendent of transportation, Union 
Pacific system, brought out the fact that the cost of empty 
mileage should be weighed carefully against the per diem 
cost of holding and repairing the foreign bad order car be- 
fore deciding to return it empty to the owner for repairs. It 
is generally admitted that the average cost of moving empty 
cars is about five cents a car mile. Mr. Ballantine pointed 
out the necessity of determining whether or not the return of 
a bad order car to the owner would ultimately result in an 
equal empty car mileage in order to secure another car to 
replace the bad order for loading. In other words, if the 
prevailing movement of traffic is in the direction in which 
the empty car must be sent to the owner, and the distance 
is great, the net results to the railroad may be much more 
favorable if the car is retained and repaired, even at the 
expense of considerable per diem, and perhaps of a part of 
the cost of the repairs. 

I have long believed that the billing prices for labor and 
material in the rules of interchange are on a basis too low 
to serve the best interests of the railroads in securing the 
maximum return in service for each dollar spent in repairs, 
as well as in reducing the loss of car days on repair tracks 
arising from the present generally irresponsible attitude 
toward the foreign car. This is a question worthy of the 
consideration of all men having to do either with the main- 
tenance or the distribution and service of freight cars. 


Losses at Interchange and Inspection Points 


Time lost on repair tracks is not the only part of the 
_ average trip in which car department men are interested. 
Under the present mileage, of the average haul almost three 
days of each 18-day trip is spent in passing through inter- 
changes. This is an average in which the multitude of direct 
interchanges between delivering and receiving lines as well 
as those at such gateways as Chicago, St. Louis and Kansas 
City are given proportionate consideration. For trips in 
which passing through a terminal like Chicago is included, 
this average is undoubtedly much too low. . 

Part of the time of each interchange is chargeable to the 
mechanical department for inspection and the set back of 
bad order cars after the load has been transferred. It is 
probably generally true that mechanical inspections are made 
at the same time that seal records are being taken and side 
cards applied by the transportation department and to the 
extent that this is true the mechanica] department cannot be 
held wholly responsible for the inspection time. The respon- 
sibility for any improvement or any reduction in the amount 
of time required for these operations would, therefore, rest 
jointly with the operating and mechanical departments. 

Mechanical inspection on the delivering line is not likely 
to be very comprehensive unless of empty cars for loading or 
loaded cars for unloading and reloading on its own line. 
Except for safety appliances and safety of running the prin- 
cipal responsibility for thorough inspection rests on the re- 
ceiving line, because if that line fails to protect itself it is 
sure to be the goat in the settlement of repair bills. 

But is the situation the same with respect to intermediate 
switching lines in terminals like Chicago? Is there not a 
possibility for increasing the extent to which joint inspections 
are depended on at the point of delivery to the intermediate 
line? Time is available to make a thorough inspection before 
the car is delivered because seal records must be taken and 
the car side carded. Would not a thorough joint inspection 
at this point satisfy the requirements of the intermediate 
line and permit cars to be moved for delivery without a long 
additional delay? The success of such an arrangement 


VoL. 97, No. 1 


would, of course, depend on making the transportation rec- 
ords jointly and on side carding for ultimate destination 
within or through the termina] rather than merely indicating 
the immediate interchange. 

The saving of time would not be the only advantage of 
such an arrangement. Would it not have a material influence 
in reducing the number of loads transferred by receiving 
lines? Certainly where, the delivering line owns the cars 
they might frequently be repaired under load. 

No doubt there are many interchange points within a 
terminal district such as Chicago where it would be imprac- 
ticable to maintain joint inspection forces. But where all 
controversies over interchange are subject to the -jurisdiction 
of a terminal inspection bureau is there not some way in 
which the benefits of joint inspection may be extended even 
beyond the limitations imposed by employing joint forces? 


Reduction of Loss and Damage Claims 


As has been mentioned, cars held out of service in bad 
order are liabilities rather than assets because, during times 
of heavy demand, the railroads are losing more than $6.00 
per car on an average for every day so held. But all defec- 
tive equipment is by no means on the repair tracks, defective 
Cars in service are also a fruitful source of loss. Defective 
equipment is responsible for the payment of approximately 
ten per cent of all loss and damage claims and is one of 
the large single groups in the classified list compiled by the 
freight claim division of the American Railway Association. 
This general figure, however, does not tell the whole story, 
for with grain, flour and other mill products, sugar, coal 
and coke, 4514 per cent of all claims are attributable to 
defective equipment and the claims from this cause on these 
commodities account for 71 per cent of such claims for all 
commodities. Is it not evident that a proper inspection of 
cars for these commodities before loading at all stations large 
enough to employ a reasonable portion of the time of an 
inspector would be justified? On at least one road the pay- 
ment of claims was reduced from about three cents to less 
than one cent on each dollar of freight revenue in a period 
of considerably less than one year and one of the factors in 
this splendid result was the development of this very practice. 

Here, again, the establishment of and adherence to a regu- 
lar cycle of general repairs would be of great benefit. Except 
for the damage caused by nails on the interior of box cars, 
leaky roofs and sides of box cars are probably the most com- 
mon causes of claims within this classification. The condi- 
tion of the superstructure when once it gets bad is not mate- 
rially improved by repeated light repairs of a patchwork 
nafure. The condition is likely to stay bad until the car is 
given a general overhauling. This class of claims would be 
materially reduced if every practicable effort were made to 
overhaul cars, say every eight years. 

The transfer of lading is another fruitful source of loss 
and damage claims which rightly may be attributed to de- 
fective equipment. In a terminal like Chicago the number of 
these transfers runs into the hundreds—at times it might not 
be an exaggeration to say into thousands—every month. 
Every such transfer is a potential source of claims against 
which the railroads have a poor defense. Under the rules 
the receiving line, which generally makes the transfer, can 
usually shift the responsibility for the cost to the delivering 
line. I wonder, however, if the fact, that when a basis for 
claims is once established the payment may readily amount 
to more than the revenue from the consignment, is always 
taken into consideration when these transfers are made? 


Opportunities in the Department 


Many conditions touched on and the suggestions made 
are not entirely within the jurisdiction of car foremen or 
officers of the car department. However, most of the big 
improvements in economy of railway operation or mainte- 
nance in the future will undoubtedly come from a closer 
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co-operation between the various departments involved rather 
than through the efforts of any of these departments indi- 
vidually. The clearer the understanding of all factors in- 
volved by every one concerned, the more likely we are to 
have the kind of work required to put the whole field of 
railway operation in which the use and maintenance of 
freight cars forms so large a part on a sound business as 
well as on a sound technical basis. 

The business aspects of this problem so far as it affects 
the car department are suggested by the following questions 
to inspectors, foremen and officers of the car departments: 

To Inspectors: Are you sure that you are not asking for 
protection on defects which won’t justify the cost of the 
clerical work and correspondence involved in making your 
protection stick? Are there not many cases where the road 
that pays the bill is better off than the road that avoids the 
responsibility ? 

To Foremen: Do you know that the repairs you supervise 
= are of such a nature that the expenditure will earn an ade- 
quate return? When you have cars in for attention to such 
parts as draft-gears or trucks are you missing the opportunity 
to fix the roofs, floors, etc., so that the car will be able to 
earn its average of $6.00 a day without another trip on some 
other repair track? l 

To Officers: Do you try to develop sound business judg- 
ment in your supervisors with respect to the control of their 
expenditures? Do you encourage them to exercise their own 
initiative to the utmost extent? Must they follow your in- 
structions blindly or have you given them the reasons for 
those instructions so that in applying them they may exercise 
intelligence and good judgment? 


Light Weight Gasoline Car for 
Heavy Grade Line 


Tz HeEtcH-HETcHY RaILroap is a 68-mile line built by 
the City of San Francisco to transport material for the 
Hetch-Hetchy water supply project. The road passes 
through a rugged and sparsely settled country and is built 
with maximum grades of four per cent. The character of 
the traffic is well suited for motor car operation and this 
type of equipment has been used for several years. 

A gasoline-driven passenger car, which is of special 
interest because of the unique features included in the design, 
has recently been delivered to the Hetch-Hetchy railroad. 
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The most striking feature of the construction is the location 
of the gasoline engine, which is placed at the rear of the 
body behind the driving wheels. The motor, rated at a nom- 
inal 25 hp., is carried on a sub-frame supported at the rear 
end by a long semi-elliptic spring attached to an extension of 
the main frame and at the forward end, near the center of 
the driving axle, by a pivot pin and horizontal coil springs. 

This unique construction has numerous advantages. Since 
there are no revolving parts in front of the rear axle, a very 
low-hung body can be used. A considerable increase in 
seating capacity is also obtained without lengthening the 
wheel-base of the car. Vibration is minimized and motor 


noises, smoke, or odors are kept away from the car body. 
The total length of the car is 25 ft. 2 in., while the body 
is 15 ft. 6 in. wide and 20 ft. 3 in. long. The driving 


Underframe and Trucks With Motor and Controls i 


wheels are 33 in. diameter. The four-wheel leading truck 


has 18 in. wheels and a wheel-base of 36 in. The distance 
between center of truck and driving wheels is 14 ft. 

The brake rigging follows steam railroad practice, clasp 
brakes being used on the driving wheels, and single brake 
shoes on the forward truck. The steering wheel used on 
road vehicles has been replaced by a brake wheel. 

The car seats 30 passengers, weighs but 10,400 lbs. com- 
plete and makes 8 miles per gallon of gasoline. It is stated 
that it makes the 12-mile 3.4 per cent grade on the Hetch- 
Hetchy at a speed of 27 miles per hour. This car is prob- 
ably the lightest in proportion to its seafing capacity that 
has yet been built, weighing ońly 347 lb. per passenger. It 
was built by A. Meister Sons Co., Sacramento, Cal. 


The Location of the Engine at the Rear of the Body Is a Distinctive Feature of This Car 
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Double Mandrel for Turing 


Crown Brasses 


[7 is usually conceded the best practice to machine crown 
brass driving box fits complete at one setting on a draw- 
cut shaper. Where-.a shaper is not available, however, crown 
brasses are frequently turned on an engine lathe, and a spe- 
cial double tool-post arrangement and mandrel for speeding 
up this operation are illustrated in Fig. 1. Details of the 
mandrel and driving yoke are given in Fig. 2. 

Referring to Fig. 1, it will be noted that the lathe has 
two tool-posts M and N, tool-post M having been applied 
after the lathe was purchased. This tool-post, being attached 
to the original lathe carriage, has power longitudinal feed 


the same as tool-post N. Power cross feed is not necessary. 


in turning crown brasses and is therefore not provided. 

The double mandrel consists of a 4-in. shaft, to which are 
applied sliding end collars A and B and center collar C, 
which is a shrink fit on the shaft. All three of these collars 
are forced to revolve with the shaft by hardened steel keys 
in suitable keyways. Three 34-in. set screws are provided 


Fig. 1—Two Crown Brasses Are Turned at the Same Time 


in each of the end collars and six in the center collar to hold 
the brasses securely in place. Set screws S through the 4-in. 
shaft provide adjustment of the brasses and assist in holding 
them while taking heavy cuts. The ends of the shaft are 
threaded to receive heavy hexagon nuts D and E and one 
end of the shaft beyond nut D is squared to fit a double 
driving yoke, bolted to the lathe face plate, with one end 
showing at F. Two brasses are placed in this mandrel in 
diametrically opposite positions and the 4-in. nuts tightened, 
holding the brasses against the center plate C. Light trial 
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cuts are taken to see if the brasses are correctly centered and, 
if so, the set screws are tightened all around, holding the 
brasses firmly. 

It is obvious that the time of turning crown brasses with 
this double tcol-post lathe and double mandrel is little over 
one-half of what it would be ordinarily. It takes about 25 
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Fig. 2—Details of Double Mandrel and Driving Yoke 


min. to turn a single brass, but with this double mandrel, 
two brasses can be turned in 28 min., or an average of 14 
min. apiece, including the time of set up and taking a rough- 
ing and finishing cut. Placing the crown brasses diametri- 
cally opposite balances the mandrel and causes one tool to 
cut while the other tool is idle. As a result, a practically 
uniform torque is required to turn the mandrel; gear shock 
and jar are greatly reduced; and a smoother, better job is 
secured. 


Burning Out Staybolts with Gas 
Cutting Torch 


TRIKING results in burning out bolts of all kinds 

with the oxyacetylene torch are now being accomplished, 
and, on boiler work such as shown in the illustration, the 
cutting torch proves especially valuable. In the shop where 
the photograph was taken, one operator specializes on this 
work. In burning out staybolts he first melts a hole 
in the center of the bolt a little deeper than the thickness 
of the boiler sheet, then giving the hand and torch a rotary 
motion which completely cuts off the staybolt inside the 
sheet, leaving a conical end on the cut-off bolt. The shell 
of the old bolt left in the sheet can then be carefully re- 
moved with a hammer and chisel without damaging the 
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thread. In the case of rivets, experience has shown it best 
to burn a good-sized hole completely through the rivet, 
then driving out what is left of the head and shell, releasing 
the sheets. 


Results of Tests 


In an actual test the operator referred to has 
burned out 253 rigid staybolts in 66 minutes, or at a rate 
of almost four a minute. In another case where firebox 
side sheets were to be renewed, 1,038 flexible staybolts and 
392 rivets were burned out in 15 hr. 10 min. by this one 
operator. Considerable skill is needed in the manipulation 
of the torch, in order not to burn the tip or run into the 
sheets or mud ring, especially when burning out long bolts 
or rivets. It is said that frame bolts up to 8 in. long can 
be burned out with a torch, the length of bolt removable in 
this manner depending upon its diameter. The torch is 
also used to cut out superheater flues, a set of 43 flues being 
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On Jobs Like This the Gas Cutting Torch for Burning Out Rivets 
and Stayboits Saves Money 


cut out in 55 min. by one operator, whereas it takes about 
21% hr. with the more common machine method. Other 
operations economically performed include cutting out front- 
end netting plates, and ashpan sheets. Flue sheets can be 
scarfed at the rate of 121% ft. an hour. 


Method of Renewing Fireboxes 


The illustration shows a method of renewing fireboxes by 
removing the back head, made feasible largely by the devel- 
opment of gas cutting of staybolts and rivets. The par- 
ticular advantage of this method is that the complete firebox 
can be removed without taking the boiler from the frame, 
or drilling the outside wrapper sheet rivets and removing 
the complete boiler back end, as is sometimes done. This 
effects an important saving in time and labor. 

In the case illustrated, the rivets and staybolts holding the 
back head, together with all other rivets and staybolts hold- 
ing the firebox, were quickly and economically burned out 
with the gas cutting torch. A total of 1,670 rigid and flexible 
staybolts on this entire job were burned out by one man in 
16 hours. There are 278 rivets in the back head, 270 in 
the mud ring and 93 rivets in the flue sheet, making a total 
of 641 rivets, cut out in 12 hours, also by one man. A 
comparison of these figures with the time required to cut 
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out rivets and staybolts by former methods will quickly 
show the advantage of the gas cutting torch for this work. 


Salt Baths for Heat Treating* 


A NUMBER of different combinations of salts for heat 

treating are used and recommended by various people, 
but each has some vital defect or objectionable quality. Most 
of these combinations are eutectic mixtures of metallic 
chlorides, such as calcium chloride, barium chloride, sodium 
chloride and potassium chloride. 

Calcium chloride is hygroscopic, must be carefully washed 
off the steel, or will cause corrosion, and has a tendency to 
pit. Calcium chloride alone has a melting point around 1420 
deg. F., which is too high for use. 

Barium chloride alone has a melting point variously 
stated from 1580 to 1760 deg. F., which is too high for use 
except for high speed steel. It is claimed that barium 
chloride develops a pitting action after it has been in use a 
few days at temperatures around 2012 deg. F. and almost 
immediately at temperatures around 2372 deg. F. Some 
authorities say, but this has not been found true by the 
writer, that the addition of a small amount of NaOH every 
few days keeps down this pitting action. 

Sodium chloride melts around 1472 deg. F. and appears 
to be rather inert as far as corrosive and pitting action is 
concerned, except at the surface in contact with air. The 
original impurities, however, in sodium chloride such as 
magnesium salts, sulphates, etc., might be the source of the 
trouble which has occasionally been found with fused sodium 
chloride. The melting point of sodium chloride is too high, 
however, for it to be used alone. 

Potassium chloride melts at around 1438 deg. F. and has 
the same objectionable features as sodium chloride, and in 
addition it has greater volatilization. Fumes of any of these 
salts are of course objectionable although those of calcium 
chloride are the most objectionable. 

Sodium carbonate melts at around 1508 deg. F. and thus 
has too high a melting point to be used alone. There is 
some question as to its decarburizing effect when used at high 
temperatures on high carbon steel especially. 

Potassium carbonate melts at around 1652 deg. F. and is 
open to the same objections as sodium carbonate. 

Some eutectic mixture of two or more of the above salts 
will no doubt be the best solution of the problem. 

A proper salt bath for the heat treating of complicated 
parts of high grade steel other than high speed steel should: 
meet the following requirements: 


1. It should have no corrosive or pitting action upon the 
steel. 

2. It should have neither a carburizing nor decarburizing 
action on the steel. 

3. It should melt at some temperature below 1020 deg. F. 

4. It should not give off objectionable fumes at 1700 
deg. F. | 

5. It should not attack the cast iron or alloy pot used 
for heating. 

6. It should not deposit a sludge in the bottom of the pot. 

7. It should leave only a thin film of molten salt adher- 
ing to the piece of steel as the piece is lowered into the 
quenching bath. 

8. The salt and oil mixtures on the steel after quenching 
should be easily removable, by rubbing with waste. 

9. The salts should be such that no harm would be done 
if the steel is tempered while some of the salts still remain 
upon it. 

10. The salts should be non-hygroscopic. 

11. The salts should have no rust promoting action. 


* Conclusions drawn ir a paper presented before the New York Chapter 
of the American Society for Steel Treating, by Sam Tour, metallprgist, 
Doehler Die-Casting Company, Brooklyn, N. Y 


Schedule Assists in Rapid Shop Reorganization 


Schedule, 


ITH a normal 

\X/ output of ap- 
proximately 

18 heavy and 20 light 
repair locomotives a 
month, the Michigan 
Central repair shops 
at Jackson, Mich., 
closed down during 
the first three weeks 
of last July as a re- 
sult of the strike, and the output dropped practically to zero. 
Reopening the last of the month, the shop force was being 
rapidly recruited when the so-called Willard- Jewell strike 
settlement occurred and many of the striking shop men re- 
turned, swelling the total shop force in the month of October 


Fig. 1—T ypical Department Schedule Board 


Taste I—EMPLOYEES AND OUTPUT or, JARON SHOPS, APRIL TO OCTOBER, 


April May June July Aug. Se Oct. 
Shop force ...........-++. 555 554 569 211 346 ear 783 
Roundhouse force ........ 323 311 282 160 229 225 288 
Total employees ......... 78 865 851 371 575 866 1,071 
Heavy repair locomotives.. 15 18 15 0 6 5 25 
Light repair locomotives. 23 20 19 8 20 41 20 
Locos. turned in 24 hrs.. 64.2 54.7 51.9 60.2 64.6 65.1 70 


to almost 25 per cent above normal. During August and 
September the shop organization was gradually rebuilt and 
the output increased until, in October, all departments were 
well balanced and functioning smoothly, so that 25 locomo- 
tives were given heavy repairs and 20 light renairs. This 
output represented an even greater increase over pre-strike 


Output of Jackson Shops of the 
Michigan Central Quickly Raised 
Above Normal by Simplified Shop 
Efficient Trucking Sys- 
tem and Delay Checking Department 


these men were sent 


in the repair shops 
and 306 in the round- 
house. When the 
strike was called on 
July 1, only 60 men 
reported for work and 


to the roundhouse to- 
gether with the shop 
foremen to keep as 
many locomotives as 
possible in service. The output of heavy repair locomotives 
-was slow in picking up during August and September, as 


Fig. 2—Dates for Erecting Shop Operations 


Shown in the table, owing to the concentration of work on 


light repairs; but by October, the shop output had increased 
fully 25 per cent and the roundhouse 23 per cent. 


Salient Features of Shop Organization 


"Credit for the rapid reorganization of Jackson shops is 
‘doubtless due first of all to the character and’ ability of the 
supervisory officers and shop foremen who remained loyal to 


rthe railroad in the emergency. They formed the foundation 


“én which’ the new organization was built. Unquestionably, 
‘the factor of second importance, and the one forming the 
basis of this article, is the simple and effective shop schedule 
or routing system, by means of which shop operations are 
controlled. Next in importance is the efficient power- 
trucking system, directed by the schedule foreman, and 
designed to secure material and parts from the store- 
house or stripping gang, keep them moving through the 
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Fig. 3—Reproduction of Upper Section of 7!'/2-ft. by 21-ft. 


months than the proportionate increase in men employed. 
It was a striking achievement considering that new men were 
trained, old men relocated, departments built up and the 
entire shop put on a production basis in three months. 

In view of the results obtained, a brief analysis of the 
shop force and output by months, as shown in Table I, will 
be of interest. The total number of employees at Jackson 
previous to the strike was about 862, of whom 556 worked 


Master Schedule 


various shop departments, and truck them to the erecting 
shop for assembly as soon as they are finished. Mention 
should also be made of the special shop efficiency department 
consisting of the assistant shop supervisor and five special- 
ists who devote practically all their time to tracing and 
removing the causes of delay as indicated by red marks on 
the schedule board. This department has developed many 
improved methods, jigs and fixtures which tend to speed up | 
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the schedule and increase the general efficiency of the shop 
as a whole. 


Simplified Shop Schedule System 


The schedule system employed at Jackson shops is un- 
usually simple, being carried out with as few printed forms 
as possible. Its success is largely due to the fact that every- 
one believes in it and works for it, from W. H. Flynn, 
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intendent and foremen meet in the foremen’s room to sched- 
ule engines for the following month, and another meeting is 
held on the tenth of the month to make necessary schedule 
revisions. From work reports and inspectors’ reports the 
condition of each locomotive is known, and a reasonably 
accurate estimate can be made of the time needed for each 
repair operation. Dates are accordingly chalked on the 
master schedule board. All the foremen are present, and if 
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Fig. 4—Headings of Important Department Schedule Boards, Similar in Size and Lay-Out to the Board Shown in Fig. 1 


superintendent of motive power; F. P. Neesley, division 
master mechanic, and C. W. Adams, shop superintendent, 
down to the youngest shop foreman. l 

In brief, the master schedule consists of an immense board, 
7% ft. high by 21 ft. long, taking up the entire front wall 
of the room in which the foremen meet frequently to discuss 
the progress of the work. This board is ruled in squares, 


they feel that any of the dates cannot be met, the matter is 
thrashed out then and there. It is the intention, however, 
to set the schedule slightly ahead of what can be accom- 
plished, and continually shorten the schedule as better shop 
methods are developed. 

The foreman of each important department has a printed 
form covering the work of his department to be filled out in 


| SCHEDULE MONTH OF tLe frleacbet19 22 

JACKSON SHOPS 

= 30 St 32 E 34 35 e 36 37 9 0 4 g 4 47 48 3 50 5i 52 CS 54 S, 56 les 58 59 60 i 
: A 4 Q 65 . f / f 
| es 2 & E/N o$ $ ray \ 2 Qo” 0 a" a A Lf, © 

! y” fo 3 A W ae Ry a yP Ae Y f é x K 9 oe KS KF Si eo Ay cs ry A go Se Ke A Ax A Ly A A ey 
LPS SS PL EL L/S ELIS FE EEO S VY XVAS A LAVA A GA SOA WA GAS FA YAPA 

o% q D > 2 a ; at 

| 201 20| x | 231 18 | 23] 24| 22] 251 25) 25| 25) 25| 29| 25) 2313, |28 |25|26| 2 |3/|3:|256|2%|2ļ2ļ2 1212 7758 
"20| 20| x |@| 18 | 23| 24 | 22 (G) GD >| 2512) | 25|@9|@ |@al@ala| 2 larlalzl@lz(@Ml2z{[@l | 

(23|24|x |@le7lz7\zl@lal\ai@la@l al@lz7l@GlOl@l@lalolal@lalsli@ilsli@l_ |... 
pmp —— ——— = — — + -- $ = e —_ ~ = — 
1 25| 25| 27 |27| 25| 28| 29| 27| 27 | 27 | 27 | 27 | 27| 29| 29|27| 5 |2 |2328 151515|2|717/717 |3| 8328 
(EDLG Ql 25! Dia | Pal 27 amaa aAa | 2a| Gl @lal@ Alalalalia@lziplzial | | 


Board, Taking Up the Entire Front Wall of the Foremen’s Room at Jackson Shops 


and provided with a heading, as illustrated in Fig. 3. Hori- 
zontal columns A indicate the dates on which various opera- 
tions are due, columns B showing the dates on which these 
operations are actually completed. In case of delay, these 
dates are marked with red chalk, indicated in the illustra- 
tion by numbers enclosed in circles. Obviously, a red date 
1s a signal for investigation and action by all concerned. 
About the twenty-second of each month, the shop super- 


accordance with the master schedule and carried by him for 
reference. ‘This form is also duplicated in chalk on a de- 
partment board, located in a conspicuous position for the 
information of the workmen. Fig. 1 shows such a board in 
the pipe shop and Fig. 4, the headings of schedule boards 
located in other important departments. 

Dates for the completion of erecting shop work on each 
locomotive are chalked on an 8-in. by 9-in. piece of sheet 
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iron, painted, lettered and attached to the cylinder, as shown 
in Fig. 2. Dates when material should be received from the 
machine shop and when it should be applied to the locomo- 
tive are shown. Erecting shop men are thus enabled to tell 
exactly when different operations are due without consulting 
` the foreman. The only other forms in connection with this 
simplified schedule system are two small ones used to report 
delays to the foremen, and causes of delay to the shop super- 
intendent. There are, however, two additional small shop 
forms, one being a work order slip form for outside work 
and small material not mentioned on the schedule, and the 
other consisting essentially of a form issued by the schedule 
foreman for the movement of material. 


Work Order Slips Effectively Used 


The work order slip (Fig. 5) is of sufficient importance 
to be described in some detail. In general, it is made out 
in triplicate by a foreman who needs work done in another 
department. The original white slip goes to the department 
which will do the work; the second blue slip goes to the 
routing office which looks up pattern numbers and gets the 
rough material from the storehouse or casting platform; the 
third yellow slip is retained by the issuing foreman for ref- 
erence. When the work is completed, the time is entered on 
the original slip; it is signed by the foreman and returned 
to the routing office which arranges for the finished material 
to be trucked to the proper department. The work order 
slip also serves as a record of time spent on individual jobs 
and is used in computing costs. 

A typical work order slip, made out for 20 hexagon head 
frame bolts, is illustrated in Fig. 5. It is issued by an 
erecting shop foreman against the blacksmith department 
which, if the bolts are not in stock, makes them on a forg- 
ing machine. As soon as the bolts have been forged, the 
blacksmith foreman fills in the time on the work order slip 
and returns it to the schedule office. The schedule, or rout- 
ing foreman, then knows that the bolts are made and fills 
in form 234 (Fig. 6), giving it to one of the truckers, who 
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Fig. 5—Typical Work Order Siip Made Out Against the Black- 
smith Department 


trucks the bolts to the machine department for turning, and 
subsequently to the erecting shop foreman who issued the 
original order. 

Special attention is called to the work order board (Fig. 7) 
attached to the forging machine water pipe, as illustrated. 
One half of the board is painted black and marked “Work 
Order,” the other half being painted red and marked “O.K.” 
Two hooks are provided at the bottom, and when a work 
order slip is received at the forging machine, it is hung on 
the black hook at the left. When the work is completed, 
the slip is transferred to the red “O.K.” hook at the right. 
Most people hate to see a lot of work piled up ahead of 
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them waiting to be done and advantage is taken of this trait 
of human nature by means of the work order board. It is 
used not only at the forging machine, illustrated, but at 
every important machine and job throughout the shop. 
Workmen naturally try to get the slips onto the O.K. hook 
as fast as possible. Moreover, foremen can walk through 
their departments and tell at a glance which machines have 
a lot of work ahead and which will soon be caught up. 
Dates on the master and department schedule boards are 
made with yellow chalk, the date when the work is actually 
completed being put on with blue chalk, except in the case of 
delavs, when red is used. Delays are, therefore, indicated 


on the master department schedule boards by red dates which 


THE MICHIGAN CENTRAL RAILROAD CO. 


ue £. L. dmc th 


WORK ORDER SLIP mn tf ES no £076 
“x 6" . Meacl i Sao) 


POR = / 


HAS BEEN COMPLETED rovay__L0—// 19 2.2 ar] am on-ee 


10 E PEET E OA i Q e 


Fig. 6—Brief Form Indicating That Work Is Done (Essentially An 
Order for the Movement of Material) 
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are conspicuous and attract attention. In order to avoid 
questioning and possible censure, there is a definite effort on 
the part of both foremen and men to have as few red dates 
as possible appear on the boards. 

In addition to the monthly schedule meeting, the foremen 
meet every Monday, Wednesday and Friday after working 
hours to check up the progress of the work, settle any ques- 
tions which may arise, and discuss any suggestions for im- 
proved shop operation. Minutes of these meetings are taken 
in shorthand and later distributed to the various foremen 
who thus have a permanent reminder of the points discussed. 
These meetings prove extremely effective in ironing out any 
differences which may arise between the respective foremen, 
enabling them to work as a unit for the general betterment 
of the shops. 


Schedule Foreman Has Charge of Routing System, 
Trucking and Shipping to Outside Points 


Shop schedules can never be a success unless run by men 
of extensive practical shop experience. Obviously, if a clerk 
is employed simply to go through the motions of filling out 
forms in the office, the results will be negligible as far as 
increasing shop output is concerned. As previously inti- 
mated, the importance of the schedule is appreciated at Jack- 
son and a real job has been created for the schedule foreman 
who has general charge of the routing svstem, work order 
slips, trucking material, and shipping to outside points. 
This schedule foreman is relieved of minor details bv an 
assistant who checks the progress of the work each morning 
and afternoon. A clerk is also provided in the routing office 
to take care of all work order slips and shop orders. 

The importance of the prompt movement of material and 
its relation to the shop schedule is recognized by giving the 
schedule foreman three Ford gasoline tractors and three 
Mercury storage battery tractors together with 10 laborers 
for operating the trucks and handling material. The schedule 
foreman, knowing when the work on various locomotive 
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parts is completed, is in the best position to see that this 
material is moved promptly. As fast as one operation is 
completed on a part it is moved along to the next machine. 
The schedule foreman also has direct charge of ordering 
and shipping all material to outside points, which work bulks 
large in the Jackson shop operations. While the erecting 
shop is of the longitudinal type and more or less difficulty 
is experienced in transporting material through it on that 
account, an effective trailer and tractor system has been de- 
veloped which not only speeds the movement of material 
through the shops but saves a great amount of hard manual] 
labor, formerly required when trucking by hand. The trailer 
system has another advantage in that material can be loaded 
on the trailers and then moved, a considerable number of 
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Fig. 7—Men Like to Get Work Order Slips on the “O. K.” Hook 
units at a time, without tying up a tractor or being com- 
pelled to wait for one. 

The importance of the schedule foreman in the scheme of 
shop operation described is evident and it seems logical that 
the man who has charge of the progress of both schedule and 
outside work should also have charge of getting the material, 
moving it from point to point about the shop and shipping 
it to outside points when completed. 


Unusually Heavy Repair Work at Jackson 


A close examination of the master schedule, illustrated in 
Fig. 3, will show that the first three locomotives were allowed 
18, 16 and 14 days in the shop, the time actually taken being 
23, 18 and 17 days respectively. While these shopping 
periods may appear unduly long, it should be noted that in 
each case the locomotive was given unusually heavy repairs 
involving jacket and lagging removal and firebox repairs. 
Probably there are shops no larger than those at Jackson, 
which turn out more than 25 heavy repairs a month, but in 
fairness it should be pointed out that locomotives sent to 
Jackson shops are given unusually heavy repairs and in fact 
many locomotives, credited only with light repairs, receive 
practically heavy classified repairs owing to the rigid Mich- 
igan Central ruling on mileage. (Unless a locomotive has 
made a specified mileage, it cannot be given general repairs.) 
The proximity to the roundhouse and consequent large num- 
ber of light repair locomotives also tends to disrupt the shop 
organization for heavy repair schedule work. In fact, pref- 
erence is given to light repair or roundhouse work whenever 
it conflicts with the schedule work. 
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Shop Efficiency Department 


Railroad shops, unfortunately, are not like the “one horse 
shay,” with each department as strong as the other. In 
consequence a close observation of the master schedule board 
will usually show weaknesses in certain departments. Ob- 
viqusly, it is the duty of the shop superintendent to take the 
necessary steps to strengthen weak departments, but one man 
cannot attend to all the details of this work which is handled 
at Jackson shops by a special efficiency gang, under the direc- 
tion of the assistant shop supervisor. The gang consists of 
two machinists, two boilermakers and one blacksmith, all ex- 
pert workmen experienced in their respective lines. 

A series of red marks in the same department, as shown 
on the schedule board, always indicates some trouble which 
may be caused by inefficient machines or methods. In 
either case some slight change will often remedy matters and 
allow this department to get its work done on time and 
eliminate the red marks. As a rule, when one department 
has been brought up to the mark in this way, some other 
department proves to be the limiting factor and so it goes. 
As a result of the work of the efficiency department, a con- 
tinual improvement in shop methods and output is obtained. 

Among the devices which have been developed compara- 
tively recently may be mentioned a double crown brass turn- 
ing jig, a power-operated device for pulling in cylinder bush- 
ings, a jig for milling throttle lever quadrants, a motion work 
bushing press, several effective brass room tools, a set of guide 
liner dies, etc. 


Experimental Room 


Another unusual feature at Jackson shops is an experi- 
mental room in which is segregated all the tool work done 
for the efficiency department. This experimental room is en- 
tirely separate from the main toolroom, being equipped with 
an 18-in. lathe, an upright drill, a 24-in. shaper and a 
grinder. All new jigs and fixtures, or devices intended to 
facilitate the shop work are made in this experimental room, 
which is allowed to be used for nothing else. It is well 
known that where work of this kind is carried on in the or- 
dinary toolroom it becomes sidetracked whenever a rush job - 
comes in, and the result is a delay in the development of new 
tools if the work is not stopped altogether. 

In view of the results accomplished, it may safely be said 
that the shop schedule, as installed at Jackson shops, has 
justified its existence. It amply fulfils the expectations of 
those who for years have advocated this method of controlling 
railroad repair shop operations. 


International 


Derailment Near Paris, France 
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Powerful Valve—Setting Rolls 


"THE work of setting valves on modern heavy locomotives 
can be greatly facilitated or retarded, depending upon 
the method employed for rolling the main wheels. Many 
types of hand-, pneumatic- and electric power-driven rolls are 
used, but in the majority of cases these are not entirely satis- 
factory. They frequently lack sufficient power, provide too 
jerky motion, or are difficult to set up. To overcome these 
difficulties a new electric power-driven unit, arranged to 
drive the rolls through a powerful universal] joint, has been 
developed at the Jackson shops of the Michigan Central, as 
illustrated in Fig. 1. A plan and elevation of this device, 
together with construction details are shown in Fig. 2. 

The principal advantage of this device is that sufficient 
power can be instantly obtained by means of the convenient 
controller handle, to revolve the main wheels in either direc- 
tion one complete revolution in 30 seconds. Moreover, the 
controller handle provides easy and accurate control of the 
motor, enabling fine adjustments of driving wheel position 
to be obtained. It is said that adjustments less than 1/64 
in. of the driving wheel circumference can be obtained, thus 
saving a large amount of time formerly spent reversing the 
wheels whenever they went beyond the mark. Other advan- 
tages are the ease of set-up and the fact that the compact 
power unit is mounted on a truck, readily movable about the 
shop. One man can easily apply the rolls beneath the wheels, 
move the truck into position, connect the universal coupling 
and be ready to turn the wheels inside of 15 min., depend- 
ing somewhat on how far it has been necessary to go for the 
truck. 

Referring to Fig. 2, it will be noted that power is supplied 
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from a 5-hp. motor, operating at 810 r. p. m. and transmitting 
power through suitable reduction gears, a l-in. single 
lead worm with 31 tooth gear, to the universal joint and roll- 
shaft. All gearing is carefuly protected and the controller 


Fig. 1—Compact and Readily Portable Unit for Rolling Main 
Wheels in Valve Setting 


box so located that the handle is within easy reach of the 
valve setter. The truck wheels are made small and the 


entire power unit built as low as possible so that the drive 
shaft on the truck will be only slightly higher than the 
The universal joint, therefore, operates efficiently 


rolishaft. 
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Fig. 2—Plan, Elevation and Details of Powerful Valve-Setting Rolls Developed at the Michigan Central Shops, Jackson, Mich. 
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easily about the shop with larger wheels, but experience 
showed that it was necessary to have the entire power unit 
as low as possible. 

The rugged design of the universal joint is evident from 
the illustration. Another point worthy of attention is the 
comparatively large rolls in contact with the driving wheels. 
These rolls are 714 in. in diameter and provide a larger arc 
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of contact with the driving wheel tire than would be ob- 
tained with smaller rolls. It is stated that these rolls will 
turn the driving wheels without removing any of the weight 
on the driving boxes. The entire arrangement of power 
unit and rolls is the result of considerable experiment at 
Jackson, and the final design as illustrated seems to be en- 
tirely satisfactory. 


Principles of Oxyacetylene Fusion Welding 
Part 9—Welding Low Carbon Steel 


By Alfred S. Kinsey* 


except wrought iron, which is due to the fact that it is 
almost free of chemical impurities such as carbon, 
silicon, manganese, phosphorus and sulphur. The nearer the 
steel approaches pure iron the easier and better it can be 


| OW carbon steel is the easiest of all metals to weld 


Worn Couplers Reclaimed by Oxyacetylene Welding 


welded. That is, it is less liable to be oxidized with a small 
percentage of chemical ingredients. 

Step 1.—Use a flash joint for very thin steel. In the 
welding of thin steel the edges should be bent up about 
1/16 in., thus forming what tinsmiths call a flash joint. The 
edges then should be laid closely together, making a butt 
joint, and their upright edges melted down flat. This takes 
the place of welding rod and prevents the weld from being 
thinner than the rest of the metal. No flux is needed. The 
thinnest sheet steel may be welded this way with the oxy- 
acetylene torch. 

Step 2.—Use a butt joint for sheet steel. For 1/16-in. to 
14-in. sheet steel, all that is necessary is to place the edges 
together and weld them. No flash or rod is necessary, unless 
there should be a liberal collapse of the metal at the weld. 
Then a '%-in. pure iron rod should be melted down into the 
joint. 

Step 3.—Use a single vee joint for light steel plate. For 
steel from about 4 in. to 34 in. thick the edges to be welded 
should be beveled at an angle of 45 deg. each, or a total of 
about 90 deg. between the edges to be welded. The- bevel 
should end with a sharp edge at the botton. The vee formed 
by the two bevels is necessary in order that the metal may be 


*Professor of shop practice, Stevens Institute of Technology; advisory 
service engineer, Air Reduction Company. 


melted from the bottom upward. If no vee was used the 
flame could not penetrate through the metal to the bottom 
without burning the surface metal which was melted first. 

Do not place the edges closely together. Separate them 
from 1/16 in. to % in. so that the flames may lick the metal 
under the joint, and also so that any slag may flow down 
through and out of the joint. The strongest welds of this 
type are made by leaving the joint open and then tacking a 
butt plate under the joint about 1% in. away from the metal. 
This allows the slag and some of the clean metal to flow 
through the joint, and thus insure that the whole vee is 
filled with clean, strong metal. Of course the butt plate is 
removed after the weld is cold. 

Step 4.—Steel should be double-veed for thick welds. Steel 
over an inch thick should have its ends veed from the top 
surface down to the middle and from the bottom surface up 
to the middle of the metal. This will make double vee, 
both of which can be filled with welding rod. On steel of 
ordinary thicknesses this may be quickly accomplished, but 
in the heavier sections, like the frame of a locomotive, for 
example, which might be 5 in. thick by 7 in. high, the weld- 
ing should be done as fast as possible, and in order to do so 
both vees should be welded at the same time. That is, two 
welders should work at the job at a time, one in each vee, 
and it has been found that the most satisfactory way is to 
use three welders on that size job, one of the two welders 
being relieved about every 15 minutes by the third man. 

Step 5.—Steel should be heated slowly to a red heat. In 
welding steel it might be assumed that because the oxy- 


a im 


Welding Tension Member of Truck Side Frame 


acetylene flame has a temperature of about 6,300 deg. F., it 
should be used to heat up the ends to be welded as fast as 
possible. This would not be good metallurgy. No matter 
what is to be done to the steel, if it is heated to a bright red 
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the heating should be done slowly until the metal has reached 
a bright red color, which corresponds to a temperature of 
about 1,200 to 1,400 deg. F., when the heating may proceed 
as rapidly as desired. The reason for this is that the flat- 
sided grains of steel are composed of crystals which are 
interlocked when the metal is cold, and which must be sepa- 
rated by expansion as the metal is heated. Slow heating 
allows the crystals to unlock without deforming them, and 
once they are separated rapid heating can do no harm. Then 
when the metal cools down the grains will fit flat side to 
flat side and the untorn crystals will reassemble as originally 
arranged, and the shrinkage of the metal will take place 
without the development of any of the shrinkage cracks 
sometimes found in a weld. 

Step 6.—Steel welds should be thoroughly fused. Before 
attempting to melt the welding rod into the vee of a weld, 
the welder should be sure that the metal of the ends to be 
welded, called the base metal, is flowing. By that time the 
welding rod should have been slowly heated to the melting 
point. Then the two molten masses will run together and 
fuse satisfactorily. That is, when the whole molten mass is 
of uniform temperature, there will be an equal opportunity 
for all of the grains of the metal to come in contact with 
one another, they will fit snugly and there will be no un- 
equal rates of cooling to form shrinkage cracks. 

In welding thick steel it is common practice for the welder 
to use two 14-in. rods side by side rather than one thicker 
one which would be harder to melt. 

Step 7.—Steel welds should be hammer refined. It should 
be remembered that when a steel forging or a piece of rolled 
steel bar is welded by fusion the metal is melted in the vee 
and then allowed to become cold and solid. The metal there- 
fore has been changed from a fine-grained forging to a coarse- 
grained casting, and thereby it has lost from 10 to 25 per cent 
of its tensile strength. ‘This can be mostly overcome by ham- 
mering the weld after the metal has cooled from the liquid 
condition to a bright red color. 

The reason why the steel in the cast condition is weaker 
than when it is in.the hammered or rolled state, is that when 
it is allowed to cool from the liquid condition to the solid 


Broken Locomotive Frame Before and After Welding 


the grains do not shrink to their former size, nor do they go 
back so closely together. The grains of steel are flat-sided, 
and the strength of the metal depends largely on these sides 
being brought in close contact so that the law of attraction 
which holds them together will not be interfered with. In 
addition to this, each grain is composed of crystals which 
arrange themselves somewhat like a fern leaf, each group 
fitting into the next one so that they are uniformly dis- 
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tributed and closely in touch. Now when heat is applied to 
a piece of steel its crystals gradually unlock and separate, 
which causes the grains to enlarge and pull away from the 
adjoining grains, thus enlarging the whole piece of metal. 
This is called the expansion of steel, and amounts usually 
to about 3/16 in. per foot of length. | 

If the steel is heated to the liquid state, the attractive 
power between the grains will be almcst all gone and the air 
may get into the metal and form a thin scale of oxide be- 
tween the grains. Then when the metal cools to the solid 
condition the attractive power is reduced ‘because of the poor 


Building Up Sharp Driving Wheel Flange 


contact of the grains, and in addition to this the crystals do 
not go all the way back to their original position of inter- 
locking. The whole piece of steel therefore is weakened. 

Now if after a weld of steel is made the metal ts allowed 
to cool to a bright red and is then hammered well with a 
regular blacksmith or machinist hammer, the oxides will be 
forced from between the grains, the grains will lie in closer 
contact, and the jar from the hammer blows will cause the 
crystals to go back almost to their original position, thus 
making the grains smaller. This is called hammer refining 
steel, and it similates the condition under which the steel 
forging or rolled bar steel was made before it was welded. 
It is well known that the finer the grains of steel the stronger 
will be the metal. For example, if a piece of soft tool steel 
is heated to a bright red and then immersed quickly in cold 
water its grains will be refined to about half their former 
size, and the tensile strength of the steel will have increased 
about 25 per cent. But of course as the low carbon steel weld 
cannot be heat treated this way, its grains must be hammer 
refined. It is to be remembered that only a few metals will 
stand hammer refining. Cast iron will not take any hammer- 
ing at all. 

Step 8.—Steel welds should be reheated. After the com- 
pletion of a good size weld of steel it should be reheated to a 
dark red color, about 1,000 deg. F., until thoroughly heat- 
soaked, then covered with sheet asbestos to insulate it from 
the air, and allowed to cool slowly. This will bring all of the 
grains of the steel to an equal temperature and thereby re- 
lieve any unequal strains between the grains which might 
have been caused by the weld cooling at unequal rates. Once 
the piece of steel is uniformly heated and the strains equal- 
ized the good results can be retained only by unheating the 
whole job at a slow, constant rate. In ordinary work this 
can be satisfactorily accomplished by covering with asbestos. 
It is true that but very little of this reheating has been prac- 


January, 1923 


ticed so far, but it is also true that some welds have de- 
veloped cracks when cold which the welder could not ex- 
plain. The reheating of a big steel weld may be eco- 
nomically done by the use of a big burner using kerosene or 
fuel oil or some cheap gas. 

Step 9.—Steel welds should be annealed. This may be 
accomplished by heating the whole job to a bright red color, 
about 1,400 deg. F., and allowing it to unheat very slowly 
while in a charcoal pack. It will be noticed that this is an 
operation for the annealing or softening of the weld which 
is quite different from relieving unequal granular strains. 
To anneal a piece of steel means to change the nature of its 
carbon. When a weld is being made and the metal is 
changed from the solid to the liquid state all of the carbon 
in the steel takes the form of cementite carbon. Then if 
the liquid metal is allowed to change back slowly to the 
solid condition the cementite carbon transforms to its usual 
nature in solid soft steel of pearlite carbon. But if, as often 
happens, parts of the weld are allowed to cool quickly and 
irregularly, only part of the hard cementite carbon goes back 
to pearlite carbon, and the metal will be hard and soft in 
spots. The hard spots may be filable, but they are never- 
theless too hard to harmonize with the soft metal, and the 
whole job should be uniformly annealed. Therefore the 
metal must be heated past what is known as the recalescent 
point (about 1,400 deg. F.), which is the point of retrans- 
formation of the cementite carbon to pearlite carbon, and 
then unheated very slowly by being packed in crushed hard- 
wood charcoal. 

Notice that the color and temperature for annealing are a 
bright red and about 1,400 deg. F., while those for relieving 
granular strains are a dark red and about 1,000 deg. F. 
These temperatures are not hard to approximate. The an- 
nealing temperature of 1,400 deg. F. may be exactly deter- 
mined by testing the metal with a small horse-shoe magnet. 
When the recalescent point is reached steel is non-magnetic 
and it will not attract a magnet. 

Step 10.—Steel welding rod. When a piece of steel is 
veed preparatory for welding care should be taken to see that 
the vee is filled with metal of the same nature and physical 
characteristics as the original bar, called the base metal. 
For example, if the steel has a tensile strength of 50,000 lb. 
per square inch the weld metal should have about the same 
strength and this would be determined largely by the char- 
acter of the rod fed into the weld. 

It is well known that if a welding rod is of exactly the 
same chemical composition as the base metal the resulting 
weld will be weaker than the base metal. For example, it 
has been attempted to weld worn locomotive driving-wheel 
tire flanges with turnings from the same kind of tires, but 
the welds were so inferior that they failed. It is also a well 
known fact that to use a piece of steel sheared from a piece 
of boiler plate, to weld that same boiler plate, will make a 
weld weaker than the base metal. 

It is recognized therefore that welding rod must be made 
with its chemical elements so selected and proportioned that 
the completed weld will be as strong as the original bar. 

Now even though welding rod is made of proper chemical 
and physical characteristics to produce good welds, such 
precautions may be made valueless by improper handling of 
the rod by the welder. When a weld is being made the bot- 
tom and sides of the vee first should be thoroughly melted 
and a pool formed, and then the rod melted down into the 
molten mass. This will make good fusion and a satisfactory 
weld. Care should be taken not to let the rod melt and run 
down on the metal of the vee before the vee is melted and 
flowing at the bottom. 

Again the best results may be obtained by using the weld- 
ing rod a little as a puddle-rod to stir up the molten metal 
sufficiently to allow the oxides to float to the surface and 
be taken out of the weld. 
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In big steel welds it is better to use two 14-in. rods held 


side by side and melted at the same time, than to use one 


bigger rod. The melting of the smaller rods will be more 
easily controlled. 

It will therefore be seen that so far as welding rods .are 
concerned they should be carefully selected for chemical and 
physical properties, and that they then must be fused prop- 
erly into the vee. 


Safety First for Crane Repairmen 


"THE illustration shows a safety device designed to prevent 

- accidents to shop employees while repairing cranes. 
The switch, shown at the right in the illustration, is in the 
main circuit to the electric traveling shop cranes. In case 
of a crane breakdown, the man who is to make inspection 
or repairs goes to the powerhouse, opens this switch and 
locks it in the open position by means of the padlock, 
shown, and a key given to him by the power plant engi- 
neer. He retains this key while necessary crane repairs are 
being made, and it is impossible for anyone to close the 


Lock for Crane Switch in Power House 


switch, accidentally or otherwise, and possibly kill who- 
ever 1s on the crane at the time. 

After the crane repairs have been completed the man in 
charge of the work returns to the powerhouse and unlocks 
the switch with his own hands, the engineer then throwin 
in the switch. This relieves the power plant engineer of — 
responsibility and insures that no workmen are on the crane 
when power is turned on. While the crane switch lock may 
seem an unnecessary precaution, the fact of the matter is 
that accidents of the kind mentioned have actually occurred. 
The bracket and lock arrangement, illustrated, affords a 
positive means of preventing such accidents. 


Problems in Hardening Steel 


ONE of the most fascinating and yet obscure subjects in 

ferrous metallurgy concerns the problem of hardening 
steel by a suitable quenching treatment and subsequently 
tempering it by slight heating. The interest is centered 
around the hard constituent or structural condition, known 
as martensite, the name being derived from the noted Ger- 
man metallurgist, Martens. An investigation, recently com- 
pleted by the Bureau of Standards, Washington, D. C., has 
a bearing on this general subject, and the results are pub- 
lished in scientific paper No. 452, entitled “Structure of 
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Martensitic Carbon Steel and Changes in Microstructure 
Which Occur Upon Tempering.” 

The study with which this paper deals was based upon 
the microstructure of a series of steels of progressively in- 
creasing carbon content, when hardened under different con- 
ditions of temperature and heating periods, and the changes 
in structure which ensue in them upon careful tempering. 

Practically nothing is gained in hardness by using very 
high temperatures or very long heating periods prior to the 
quenching of steel, provided that the “‘critical” temperature 
is exceeded upon heating. This conclusion was based upon 
small specimens treated in the laboratory; in practice, of 
course, allowance must be made for the size and shape of 
the pieces treated. The general conclusion is valid, however. 

The changes which take place in a hardened steel upon 
tempering occur in well-defined stages. Until the temperature 
of reheating exceeds 250 deg. or 300 deg. C. (480 deg.— 
570 deg. F.) no marked change is to be noted in the visible 
microstructure, even at very high magnification, although 
pronounced changes in the dimensions and density often do 
take place even at such low temperatures. Above 250 deg. 
C. the separation of the carbon-bearing compound, cementite, 
from the martensite begins and at 400 deg. to 500 deg. C. 
(750 deg.—930 deg. F.) the steel shows a very fine granular 
structure. under the microscope. As the temperature of re- 
heating is increased, the granules increase in size, although 
a high magnification: is still required for seeing them, and 
the steel becomes softer and finally loses all of the high 
tensile properties it gained by the hardening treatment. 


Hose-Clamping Press 


D most railroad shops it becomes quite a problem to keep 
| the air hose in good condition for use in the various 
departments. New hose has to be fitted up, fittings which 


Fig. 1—An Effective Home-Made Hose-Clamping Press 


have blown out reapplied, and defective hose sections cut 
out. This work is usually done in the toolroom and unless 
some labor-saving method is developed, one or more men 
will be employed continuously repairing hose. 

A special hose-clamping press designed to facilitate hose 
repairs has been developed at the McKees Rocks shops of 
the Pittsburgh & Lake Erie as shown in Fig. 1. The device 
consists of an 8-in. cylinder A with an effective stroke of 
214 in. placed vertically in the frame work shown. The 
horizontal cylinder B is 444 in. in diameter with an effective 
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stroke of 6 in. Both of these cylinders are rigidly fastened 
in the frame work, being operated by three-way valves, one 
of which is shown af V and the handle of the other at H. 
The piston in cylinder B is returned after each stroke by 
means of a spring. 

In assembling the nut and swivel in a length of hose, 
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Fig. 2—Dies Used in Assembling Hose and Fittings 


the dies C and D, shown in detail in Fig. 2, are used, the 
nut and swivel being held on an extension of the piston rod 
at E. The hose is next placed between dies C and D, being 
firmly gripped in the smaller section of the die at the right 
as soon as the dies come together. Operation of cylinder B 
forces the swivel E into the hose with far less effort and in 
a much shorter time than could be done by hand. 

It also enables a relatively larger swivel to be forced into 
the hose than would be otherwise possible and the result is 
that when the clamp is applied there is less chance of a leak. 

The hose, swivel and nut being assembled, the next oper- 
ation is to apply the clamp. The more common form of 
clamp consists of some form of circular band usually tight- 
ened by means of a small bolt and nut. The practice at 
McKees Rocks is to substitute for this clamp one made of 
14 in. round iron long enough to go completely around the 
hose and lap over possibly one inch. Such a clamp before and 
after application is shown at M and N in Fig. 1. To apply 
this clamp, dies C and D are removed from the machine, 
dies F and G being substituted. The construction of these 
dies is clearly evident from Fig. 3, and their operation by 
means of cylinder A presses the clamp firmly about the hose, 
when it has sufficient stiffness to resist any tendency of the 
nut and swivel to pull out. 

Two sizes of hose, namely the 14 in. and % in., are used, 
necessitating two sizes of each pair of dies. The clamps are 
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made out of % in. stock, 21⁄4 in. and 3% in. long respec- 
tively, bent in a circular form as shown at M, Fig. 1. Before 
the use of this hose-clamping press it took one operator prac- 
tically all the time to keep the hose repaired at this shop. 
One man can now do this work in about one hour a day. 


Boring Cross Compound Air Compressor Cylinders 


Need for Smooth, Accurate Cylinder Boring Pointed Out; Special 
| Holding Bracket and Cutters Described 


NE of the railroad shop machining operations which 
O requires a high degree of accuracy and finish is re- 
boring worn air compressor cylinders. Unless these 
cylinders are true, and have a smooth finish, it will be im- 


Fig. 1—Modern Boring Machine Set Up to Bore Alir Cylinders 


possible to fit piston packing rings in such a way as to avoid 
excessive air leakage past the rings and consequent loss of 
compressor efficiency. 

Strictly speaking, the re-truing of worn air compressor 
cylinders should be a grinding operation but if a suitable 
grinding machine is not available the next best type of tool 
for the job is a modern, heavy, accurate, easily-operated 


Fig. 2—Details of Cylinder-Supporting Bracket 


boring machine of either the vertical or horizontal types. 
Such a boring machine of the latter type is illustrated in 
Fig. 1, having been installed only recently in a prominent 
railroad shop. 

In addition to air compressor cylinders being true and 


smooth individually, it is highly essential that the upper 
and lower cylinders be in exact alinement. Otherwise there 
will be trouble with piston packing rings and piston rod 
packing. Also, in the case of duplex and cross compound 
compressors, cylinder center lines must be the standard dis- 
tance apart or the cylinders will not be interchangeable. 
Both of these difficulties were experienced on the railroad 
referred to, and by careful checking, it was discovered that 
the cylinders were frequently not in exact alinement and 
center lines not a standard distance apart, owing to an 
accumulation of errors in reboring. 

As a result of this discovery, it was decided to bore air - 
compressor cylinders on as modern and highly accurate a 
machine as there was in the shop, using a special cylinder- 
holding jig or bracket which would insure all cylinders being 
bored alike and according to the original standard. The 
machine selected for this job is shown in Fig. 1, with the 
bracket bolted to the work table and a cylinder in place 
ready for boring. Details of the bracket, designed to ac- 
commodate Westinghouse 8!4-in. cross compound cylinders, 
are shown in Fig. 2. 

Referring to Fig. 2, this bracket is cast in the form of 
a knee, the vertical face being planed square with the work 
table and maintained square with the boring bar by two 
13/16-in. keys. The bracket is rigidly bolted to the work 
table by four 34-in. bolts and nuts. The cylinder cannot 
be bolted directly to this bracket on account of the cutter 
bottoming, so one complete ring and a smaller partial ring 
of l-in. square iron, accurately machined, are secured to 
the bracket by countersunk head screws as illustrated. 

Four dowel holes in these rings, an exact reproduction 


Fig. 3—View Showing Start of Cut in High Pressure Cylinder 


of the dowel holes on a standard center casting, position the 
cylinder accurately with respect to two 5 15/32-in. center 
holes. These center holes are spaced 1334 inches apart on 
centers, or the standard distance between high and low 
pressure cylinder center lines. a 
From the foregoing it is evident that a machinist- can 
quickly hoist a cylinder into place, position it on the dowels 
and bolt it to this bracket, being sure without any testing 
that it is square with the work table and the boring bar. 
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In addition, if the boring bar is centered in the 5 15/32-in. 
‘holes before boring, the resulting cylinders will be the 
standard distance apart and correctly located with respect 
to dowel and bolt holes. It was originally proposed to sup- 
port the outer end of the boring bar in special bearings, 
bolted to the bracket and accurately centered in the 5 15/32- 
in. holes, thus avoiding any calipering whatever in the 
set-up. However, this practice was discontinued in favor 
of guiding the boring bar in its usual outboard support. 
In any case it is far easier and more accurate to center the 
boring bar in the correctly-located bracket holes rather than 
in large and frequently inaccurate cylinder counterbores. 

Two special boring cutters are used on this job, a close-up 
of the bracket and cylinder with one of the cutters just 
starting a cut in the high pressure cylinder being shown 
in Fig. 3. Fig. 4 shows details of both the low and high 
pressure cylinder boring cutters. Referring to Figs. 3 and 
4, the substantial construction of the cutters is apparent. 
They are designed with sufficient excess weight and strength 
to practically eliminate vibration. They are made of steel 
with four adjustable cutting tools, being keyed to the boring 
bar in each case by two large set screws. 

As previously stated, the time of setting up air compressor 
cylinders on this jig is reduced to a minimum; the cylinders 
are set up accurately; and ample provision is made -for 
centering the boring bar accurately. With substantial bor- 
ing cutters, removing metal at four points simultaneously, 
the result is an extremely smooth and accurate cylinder. 
Two cuts are usually required, just enough material being 
removed to true the worn cylinders. It takes approximately 
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Fig. 4—Detalis of Low and High Pressure Cylinder Boring Cutters 


two hours to set up and bore a pair of cylinders, a roughing 
and finishing cut being taken in each. 

Difficulty in maintaining air compressor piston packing 
rings and piston rod packing has been largely overcome by 
boring cylinders in the manner described on the horizontal 
boring machine. This machine has also proved its value 
in the shop where it is installed by relieving a serious con- 
gestion of boring work. It is used for boring ash pan 
hopper cylinders, main extension driving boxes, side rod 
bushing holes and other boring jobs. It is also used oc- 
casionally with special forming cutters for machining steam 
pipe joints, milling piston rod keys and other similar work. 


Machine-Forged Safety Chain Bolts 


"THE cost of forging safety chain bolts by hand in the 

blacksmith shop would be excessive and, inasmuch as 
large numbers of these bolts are required, it is a paying 
proposition to make special dies and manufacture them in 
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quantity on forging machines. Standard safety chain bolts 
are thereby obtained at an important reduction in cost. 
The right-hand half of a set of dies for making safety 
chain bolts is illustrated in Fig. 1 and a pile of finished bolts 
in Fig. 2. These bolts are made in a 2!4-in. forging machine 
at the rate of about 30 per hour. The first operation, after 
cutting stock to the right length, is to heat and bend it by 
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Fig. 1—Right-Hand Half of Die for Forming Safety Chain Bolts 


hand around a suitable pin in an anvil, forming. the eve, 
as shown by one of the vertical bolts in Fig. 2. The bolt 
is then reheated, upset in the forging machine and the collar 
welded and formed. At the time this photograph was taken 
the eyes were hand-formed, causing more or less variation 
in the stock left over at the bend. As a result, the forging 
operation left considerable flash which had to be removed 
with a handle chisel and sledge. By the use of a suitable 
pneumatic or power-operated jig for forming the eves, the 
same amount of stock would be left over in each case and 
a practically perfect safety chain bolt with little or no flash 
could be secured. 

Referring to Fig. 1 the construction and operation of this 
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Fig. 2—Finished Safety Chain Bolts; With the Eye 


die will be evident. The right-hand half, illustrated, consists 
of body A with sliding part B to form the head of the bolt, 
and stationary part C to grip the stock while being upset. 
Part B moves in carefully fitted taper ways, being held by 
two 7x-in. by 814-in. filister head bolts and returned at the 
end of each stroke by the coil springs shown. An oil hole 
is provided by means of which sliding part B can be lubri- 
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cated, insuring its easy movement without sticking or undue 
wear. 

Part C is accurately fitted to body A (shown by the right 
end view) and held securely to it by two 34-in. set screws. 
It will be noted that the shoulder on the bolt is formed by 
a suitable recess, part of which is in B and part in C. In 
operation, the partly-formed bolt is reheated to a welding 
temperature and inserted in the forging machine with the 
eye in position in part B. The moving left-hand die (a 
counterpart of the one illustrated) moves to the right and 
grips the bolt at the shank between the two halves of part C. 
Operation of the forging machine ram then forces moving 
part B against C compressing and welding 2 in. of stock 
and forming the desired shoulder. ` 


Internal Grinder Centering Chuck 


"THE drawing below illustrates an attachment for centering 

and holding bushings for internal grinding on a chuck- 
ing grinder. The body of this chuck, which is bolted on the 
face plate, has three clamps as shown for holding the bush- 
ings. Removable rings inserted in the chuck provide the 
proper support for bushings of varying diameters and 
lengths. For example, ring A is the size used with bushing B. 
The arrangement for centering the bushings is especially 
interesting. The bushing is placed in the chuck and before 
it is clamped, the conical mandrel C fitting the bushing is 
inserted. This mandrel has a straight stem which fits an 
accurately ground center hole in the body of the chuck. As 
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Speclal Chuck and Mandrel for Centering Motion Work Bushings 
To Be Ground Internaily 


the mandrel is pushed in, it locates the bushing, bringing 
it to a central position after which it is held by tightening 
the clamps. The mandrel is then removed and the interior 
of the bushing is ground. 


Suggestions for Thermit Welding 


THE following suggestions and recommendations not pre- 

viously published in instruction books on Thermit weld- 
ing will be of interest to welders engaged in making repairs 
to heavy sections made by this method. Locomotive frame 
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welders in particular will find the suggestions of practical 
value. : 


Making Pattern Wax Plastic: In previously published di- 
rections for making plastic the yellow pattern wax to be ap- 
plied between sections to be joined by Thermit welding, it 
was recommended that the wax should be placed in a pan 
and warmed until it became plastic, or else melted entirely 
and allowed to cool until it became plastic. Another way of 
making wax plastic, which has been found very satisfactory. 
is to pour the melted wax in a small stream into cold water. 
Very shortly thereafter it can be removed with the hands and 
the water squeezed out. It then will be found sufficiently 
plastic for use. 


Connecting Top of Pouring Gate and Riser: After hollow- 
ing out a basin in the top of a rammed up mold, a channel or 
trough should be cut in the top surface of the mold, con- 
necting the top of the pouring gate and the top of the riser. 
This will cause the first slag, overflowing on top of the mold, 
to quickly run across to the riser and thus while the metal is 
very liquid, equalize the pressure on the pouring gate and the 
riser. 

Use Liquid Fuel, Not Gas, for Preheating in Thermit 
Welding: The use of gas for preheating in Thermit welding 
should be discouraged because in order to properly preheat 
a section in a mold without badly burning away the preheat- 
ing gate, it 1s necessary to use vaporized liquid fuel (gasoline 
or kerosene) which can be blown into the mold as such a 
velocity that the location of the flame can be varied at will. 
Thus by increasing the velocity at the end of the burner pipe, 
the lower part of the frame can actually be cooled down and 
the upper part heated. The flame at all times can be so reg- 
ulated that the heating gate will be dried out but will not be 
burned. This is not the case with any gaseous fuel, whether 
it be natural gas or illuminating gas, etc., and in all such 
cases the flame will either start at the end of the burner pipe, 
or will be blown completely out. This mass of flame passing 
continually through the restricted heating gate during the 
entire preheating operation is bound to do considerable harm, 
and in all cases the lower part of the mold and the section 
being preheated will be at considerably higher temperature 
than the upper parts. 

Character of Flame in Preheating: Too rich a flame dur- 
ing the early part of preheating may not be harmful, but es- 
pecially toward the end care should be taken that no excess 
oil be used, so that the lean flame will tend to burn out from 
the molding material any oil which may have penetrated dur- 
ing the early part of the preheating. 


Removing Reversing Valve Rods 


NYONE who has been obliged to take off the cylinder 
heads and piston head and take out the piston of an air 
compressor in order to remove a broken reversing valve rod, 
will appreciate the value of the device shown in the illustra- 
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Convenient Device for Removing Broken Air Compressor Reversing 
Valve Rods Without Taking Off the Cylinder Heads 


tion. This is designed so that it can be inserted in the hole 
in the piston rod. The circular piece of spring steel on the 
end, when forced over the end of the valve rod, clamps it 
securely so that it can be easily taken out. 
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All-Service Locomotive Power Reverse Gear 


developments extending over a period of about four 

years, during which the designers, the Transportation 
Devices Corporation, Indianapolis, Ind., carried on an ex- 
tensive investigation covering all phases of the reverse gear 
problem. The concrete result has been the incorporation in 
this gear of certain features, the value of which has been 
amply demonstrated. 

Desirable features of construction and operation claimed 
for the All-Service reverse gear include equal adaptability 
to passenger, freight or switching service, interchangeability 
with the majority of reverse gears now in service, and positive 
prevention of creeping. Fine adjustment, air cushioning is 
provided for passenger and freight service, and quick reverse, 
easy handling for switching service. In addition, stuffing 


Te All-Service power reverse gear is the result of 


boxes and glands are eliminated, and the operating valve is 


that in this respect the gears require no attention from the 
enginemen. 
To obtain the above features, the body of the gear is made 
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The Operating Valve Is an Independent Unit with Micrometer 
Adjustments for the Four Poppet Valves 


an integral casting, embodying the cylinder and guides, one 
cylinder head and bolted joint being thus eliminated. Any 
load on the gear is supported between the points of attach- 
ment to the locomotive, and the cylinder itself takes no load 


Ali-Service Power Reverse Gear with Cylinder and Guides on Integral Casting 


readily removable for repairs without removing the entire 
gear from the locomotive. Many of the parts subject to wear 
can be obtained from standard stock always carried by the 
railroads. The provisions made for lubrication are such 
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other than internal pressure. A floating cylinder, moving 
within the main body cylinder, and a fixed piston head are 


_ provided, thus eliminating the usual piston rod, crosshead, 


stuffing box and packing. By this construction the pack- 
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ing rings, or sealing medium, are subjected to air pressure 
in one direction only for each of the air pressure chambers 
of the gear. This permits employing the same methods and 
materials in successful use for years in packing air brake 
cylinders; cylinder leakage is reduced to the minimum; and 


Reverse Lever with Fine Tooth Circular Quadrant 


there is no possibility of air leaking from one pressure 
chamber to the other. Furthermore, the absence of any 
piston rod or stuffing box as a contributory cause for leakage 
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this gear, hardened steel pins and bushings are used through- 
out, all fits being ground. To insure long life of cylinder 
packing cups, the cylinder walls are also ground surfaces. 
Maximum accuracy and smoothness are thereby obtained 
with the reduction of air leakage to practically nothing. 

The operating valve is applied as an independent unit on 
the gear, performing the same function as the triple valve 
with respect to the brake cylinder or reservoir. The four- 
poppet valve principle is employed to give long life to valves 
and allow separate adjustments of exhausts and admissions 
for each of the two air chambers. Micrometer adjustments 
are provided for each poppet valve to allow of independent 
clearance, or no clearance at all, and to make the gear sensi- 
tive to any adjustments that may be required, either because 
of the gear moving itself, or being moved by the engineman. 
It is apparent from the illustrations that this valve can be 
readily removed and taken to a bench for repairs, another 
valve being applied in the meantime without disturbing the 
gear or unduly delaying the locomotive. 

Some unusual features are included in the reverse lever 
and especially the quadrant. A circular quadrant without 
stops is used to insure full travel of the level. The wear 
of the quadrant teeth with corresponding lost motion of the 
lever is compensated for in revolving a new set of teeth to 
the operating arc of the lever. V-notched teeth are used to 
make available a large number of adjustments. The notches 
and quadrant latch are so designed that the reverse lever 
can be placed in any cut-off position desired. The fineness 
of adjustment is determined by the fineness of the engine- 
man’s movement of the lever. 

The valve and lever construction is such that the speed of 
the reverse gear crosshead is proportionally the same as the 


> 


| bie 5 R 


Plan and Elevations of Gear, Showing, in Cross Sections, Detaiis of the Fioating Cylinder 


makes the gear proof against creeping due to instability of 
pressures. 

Lost motion of connection levers and bearings is one con- 
tributory cause to inaccurate reverse gear operation and in 


reverse lever, preventing “slamming” in reversing and “surg- 
ing” when the slack is taken up. The pull on the reverse 
lever need be no greater than can be exerted by one hand, 
sufficient to open the valves, the power of the gear moving 
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the lever. The air consumption is reduced to that required 
to fill the increment of volume from which the gear is ad- 
justed. This reverse gear can be readily applied to loco- 
motives with either high or low-hung reach rods, and it is 
especially designed to work with automatic control of cut-off. 

Continuaus service for three years without attention of 
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any kind is the record established by one installation of All- 
Service gear. This gear is in service on high-speed Atlantic 
type passenger locomotives where convenience of adjustment 
and stability of cut-off are particularly essential. Several 
gears have been in use a shorter period and as yet have 
required no adjustments. 


Open-Side Planer Adapted for Railroad Shop Work 


included in the 30-in. by 30-in. open-side planer, illus- 
trated, which has recently been added to the line of 
machines made by the Cincinnati Planer Company, Cincin- 
nati, Ohio. This planer is well adapted for work in railroad 
shops because of its power, generally rugged construction, 


Pe included i features of modern planer design are 
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Rear View Showing Massive Column and Knee 


variable cutting speeds, and rapid and easy manipulation in 
all working parts. In addition it handles an unusually 
wide range of work for its weight, owing to the open-side 
feature enabling parts to be machined which would not pass 
between the housings of an ordinary double-housing 30-in. 
planer. When planing work 
very much wider than the 
table, the use of a supple- 
mental rolling table is recom- 
mended. 

Referring to the front-side 
view, the rigidity and con- 
venience of this design will be 
evident. The extra-capacity 
box table is gibbed down to 
prevent tilting when carrying 
an over-hanging load. The 
table also fits down between 
guides to prevent being pushed 
sideways while cutting. The 
rear view clearly shows the 
miassiveness of design and the 
unusual depth and width of 
the column. The knee, supporting the rail, is also rigid. 

The patented Cincinnati Tu-Speed drive is used with this 
machine, giving two cutting speeds and a constant return. 
Where a greater number of speeds are needed, variable speed 
reversible, or non-reversible d.c. motor drive can be fur- 
nished. Rapid power traverse is provided for the rail head, 


placing it quickly in position without fatigue to the operator. 
This arrangement is fool proof in its operation and ready for 
use at all times. Forced lubrication is supplied to the vees 
directly under the tool point by means of a pump and piping 
system, partially shown in the rear view. From here it is 
distributed over the entire length of the bed to either end, 
then returning to the oil tank bv the pipes shown. This 
feature is especially desirable when the table is making short 
strokes, or is heavily loaded. 

Herringbone gears are used for the first gear reduction on 
the pulley. The bull wheel revolves with the shaft .in bear- 
ings of ample proportions, and accurately-cut gear teeth 
throughout promote smoothness of operation. The cross rail 
is bolted and doweled securely to the knee, being raised and 
lowered by means of a patented power-elevating device, 
operated through frictions controlled by a lever on the right 
side of the column. A feature of the head is the round tool 
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Front-Side View of New Cincinnati 30-In. by 30-In. Open-Side Planer 


block and slide which avoids projecting corners on angular 
work. The head is carefully scraped to the rail and is 
graduated for swiveling up to 90 deg. It has automatic 
feeds and rapid power traverse in all directions and can be 
operated from either side of the machine. 

The side head has a long narrow guide for the saddle on 
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the column, and the handle for vertical movement follows 
the head. Independent adjustable power and hand vertical 
feed are provided and the side head can be run down below 
the top of the table when not in use. The counterbalance 
system is self-contained and there is a releasing latch for the 
tool block. Micrometer dials are furnished on all down 
feeds and cross feeds. These dials are graduated in thou- 
sandths, a great convenience in obtaining depths of cut accu- 
rately and rapidly. The feed device is a new design with 
the trigger and spring mechanism enclosed. 

The shifting mechanism transfers the belts quickly and 
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practically without noise when running at high speeds. Wide 
belts and proper speeds insure abundant power and accurate 
strokes. Quick reverse aluminum pulleys are used and 
greatly reduce the power required at the moment of reverse, 
also increasing the efficiency of the planer. All loose pulleys 
are provided with new and improved self-oiling bronze 
bushings. 

This planer, with a table 8 ft. long and a 13-ft. bed, will 
plane 31 in. under the knee and square down 31 in. in width. 
For motor drive, a 10-hp. motor with a maximum speed of 
700 r.p.m. is required. 


Tweniy odh Coneless Engine Lathe 


N important addition to the family of modern engine 
A lathes has been made by the Boye & Emmes Machine 
Tool Company, Cincinnati, Ohio, in the 20-in. en- 

gine lathe illustrated. This lathe, known as the coneless 
rather than geared head type, is a compact motor-driven unit 
of extremely pleasing proportions. All working parts of the 


lathe are designed with sufficient weight and strength to 


resist stresses occasioned by taking heavy cuts with modern 
high-speed steel tools. Accuracy is secured by careful work- 
manship, and the location of all operating levers and hand 
wheels is such that the machine may be accurately described 
as a production tool. In this connection it should be noted 
that the main spindle can be started and stopped or reversed 
by either of two handles on the same controller rod, one 
handle being at the end of the head stock and the other at 
the right-hand end of the carriage. 

The head stock cover is made in a single piece and a view 
of the gearing with this cover removed is shown in one of 
the illustrations. This view shows the arrangement of the 
shafts, clutches, gears and levers for speed changing. All 


levers are either drop forgings or steel castings. The main- 


spindle bearings are adjustable without removing the top 
cover. The head stock has a glass tube showing the oil level, 
which should be maintained at about one-half a glass. It is 
recommended that oil in the headstock be renewed every 60 
days. 

Twelve selective main spindle speeds are available on this 
lathe, 13 gears being used. These gears are always in mesh, 
running in an oil bath and it is impossible to engage con- 


for both ends of the shafts, studs, etc. Longitudinal and 
cross feeds are engaged with frictions, and all feeds reverse 
in the apron. The mechanism is so arranged that longi- 
tudinal and cross feeds cannot be engaged when screw cut- 
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Headstock with Cover Removed Showing Gearing Arrangement 
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ting. The lead screw is turned and ground before threading, 
which is done on special lathes. All threads shown on the 
index can be cut without the removal of gears, 40 standard 


End View Showing Motor Drive 


flicting gear ratios. The only frictions used are at the initial 
driving pulley shaft. The design of the tailstock is such 
that the compound rest may be swiveled parallel with the 
shears. Side set-over for taper turning is provided. 

The apron is of the double plate type, affording bearings 


Boyle & Emmes 20-In. (Coneltess) Engine Lathe—a Compact Production Too! 


threads, varying from 2 to 56 per in. being available. The 
construction permits of changing stud and intermediate 
gears, allowing odd threads, not shown in the index, to be 
cut. By transposing gears, metric pitches can also be cut. 

A special feature is the arrangement of the driving motor 
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on a motor base plate attached to the cabinet leg. This motor 
base plate carries an idler pulley, running on SKF ball 
bearings, and providing proper belt tension. Any standard 
constant speed motor of from three to five horsepower can 
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be used. The motor speed should not in any case exceed . 
1,200 r.p.m. With a 13-in. driving pulley, running at 350 
r.p.m., the minimum main spindle speed is 10 r.p.m. and 
the maximum 332 r.p.m. 


Convenient Type of Electric Dry Cell Lantern 


N the Excellite, developed by the National Marine Lamp 
Company, Forestville, Conn., the portable electric lamp 
has reached a high stage of development. It embodies 

features of safety, rapid and powerful illumination, and 
convenience of handling far exceeding the old fashioned oil 
lantern. A powerful ray of light, generated by two No. 6 
dry cells contained in the aluminum casing, is made avail- 
able, and an adjustable focus permits either a spread of 
light, or a piercing ray to be thrown a distance of six or 
seven hundred feet. 

A push button switch, arranged to be instantly manipu- 
lated by the pointer finger and thumb of the hand carrying a 
lantern, greatly increases the convenience and quickness with 
which a full light can be obtained, besides leaving the other 
hand free for carrying other materials. 

The Excellite is said to be absolutely fool proof and almost 
indestructible, having been dropped and thrown on hard 
materials without impairing the working of the light or 
damaging the lantern in any way. The bell-shaped reflector 
and small light bulb are amply protected in the aluminum 
casing by a 14 in. wire-reinforced glass in the front. The 
lantern is also water-, moisture- and air-proof, since the 
aluminum casing completely encloses and protects all the 


v:tal parts. Recharging or installing new batteries requires 
about one minute’s time, all connections between the light 

switch and battery terminals be- 
ing instantly made when the top 
section of the lantern casing is 
set in place on the lower section. 
Four spring clamps, two sets on 
each side, hold the two sections 
of aluminum casing together. A 
soft fiber gasket between forms 
a leak-proof joint. Two extra 
light bulbs are furnished with 
the Excellite, these being held 
neatly in place by small spring 
cribs inside the top section of 
the casing. 

Many uses for this hand elec- 
tric lantern are readily appar- 
ent since it performs in a more 
efficient way the function of the 
old style lantern and in addition can be used with safety 
around all kinds of inflammable and explosive materials 
and gases. 


Exceilight Electric Lantern 


Venturi Type Fuel Oil Burner or Atomizer 


HE Venturi fuel oi] burner illustrated is an improved 
type of atomizer made by the Hauck Manufacturing 
Company, Brooklyn, N. Y. It is said to atomize or 

break up completely oil or even tar into finely divided fog- 
like particles by means of steam or compressed air. The 
burner consists essentially of a cylindrical casing with slots 
parallel to the bore axis. These slots form with the inner 
wall of the casing longitudinal ports or orifices through 


Hauck Venturi Type Oil Burner with Air or Steam Inlet at Bottom 
and Oil or Tar inlet at Right End 


which the atomized oil is impelled into the furnace. Each 
port or orifice is a small Venturi tube constricted at its center 
and flared outwardly at the two ends. The throats or con- 
stricted parts of the orifices are connected with the interior 
of the bore by means of correctly-designed radial openings 
or apertures. 

The oil or tar is delivered under a pressure of 40 to 60 lb. 


per sq. in. to the bore, and then passed through the radial 
apertures to the orifices where it is collided against and 
blasted by the compressed air or steam. The compressed air 
or steam is delivered to the burner at about 80 to 100 Ib. 
per sq. in. pressure. As it flows through the ports, its 
velocity increases rapidly and becomes a maximum at the 
orifice throats. Here it strikes and blasts the oil, atomizes 
it thoroughly and impels the atomized oil from the burner 
orifices. 

The Hauck Venturi oil burner is designed to secure a 
thorough mixture of the air and atomized fuel oil at the 
mouth of the burner. It is correctly proportioned to the oil 
and steam or air pressures available. It is readily accessible 
for purposes of cleaning and inspection, and can be removed 
from the furnace without affecting the operation of any other 
burner served by the same piping system. 

Reducing, neutral and oxidizing flames are obtained by 
manipulating the oil and air valves. The furnace atmos- 
phere is thus closely controlled. With combustion taking 
place close to the burner nozzle, oxygen cannot come into 
contact with the steel. This results in less scaling. Decar- 
burizing of the work is reduced and there is less spoilage 
and greater uniformity of product. 

Close control of temperature is said to be accomplished 
with ease and certainty. The temperature of the furnace is 
controlled through two standard valves reducing labor and 
attention required to a minimum. Uniform combustion con- 
ditions and ready, exact and simple temperature control in- 
crease the efficiency of production. Fewer demands are made 
upon skill and judgment in the handling of the furnace and 
more time and attention can be devoted to the work itself. 

The Hauck Venturi oil burner is adapted to a wide range 
of work, including use with all sorts of forging, annealing 
and heat treating furnaces; also heating and welding torches. 
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Direct-Injection Oil Engine Drives Compressor 


HE Price horizontal direct-injection oil engine, manu- 
factured by the Ingersoll-Rand Company, New York, 
employs the Price system of fuel injection which 

eliminates the need for a three- or four-stage 1,000-lb. pres- 
sure injection air compressor with intercoolers. A pump 
of single design provides the force for introducing the fuel 
into the combustion chamber. Two spray nozzles are em- 
ployed, so arranged that their sprays impinge. The head 


Ingersoll-Rand 17-in. 


by 19-iIn. Type P Oil Engine 


and combustion chamber are shaped so that their surfaces 
are at all points parallel to the sides of the fuel sprays, thus 
preventing the fuel fog from coming in contact with a 
metallic surface where it would collect as drops and result 
in imperfect combustion. 

The Diesel engine has long been regarded as the most 
economical and efficient prime mover and the Price oil 


gases of combustion are completely water-cooled. No 
flames, coils or exterior heating devices of any sort are re- 
quired either in starting or during operation. 

A number of the details of construction are worthy of 
mention. The exhaust and intake valves (the engine oper- 
ates on the four-stroke cycle) are actuated by push rods 
from cams. The latter are housed in a compartment case 
in the engine frame, which protects them from injury and 
also permits of keeping them flooded with lubricating oil. 

The crank case is closed by means of a cast-iron cover, 
the joint between the cover and the engine frame being 
machined and further sealed by means of a cord gasket. 
Every precaution is thus taken to prevent the waste of 
lubricating oil, one gallon being sufficient to lubricate the 
engine while delivering 4,000 hp. hr. The use of a 
trunk piston has shortened the overall length of the unit 
at the same time reducing the horizontal inertia forces. 
Even when developing full power, there is said to be no 
perceptible movement. 

Important advantages claimed for the Price oil engine are 
simplicity, sturdy construction, accessibility of parts, fuel 
and lubricating oil economy and completeness of combustion. 


Oil Engine Air Compressor Unit 


One of the first applications of the Price direct-injection 
oil engine has been to drive a direct-connected air com- © 
pressor unit. This unit, of which the 100-hp. engine forms 
the prime mover, has the air cylinder in line with the power 
cylinder but on the opposite side of the crankshaft. For 
100 lb. pressure, a two-stage air cylinder is offered. The 
air intercooler is mounted below the air cylinder and forms 
a support for it. The general impression given by the unit 
is one of symmetry, compactness, and durability. For air 
pressures less than 100 lb., a single stage air cylinder is 
offered, which is connected to the oil engine frame by a 
distance piece. For both single and two-stage work, the 
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Cross Section of Two-Stage Compressor Unit Driven by Direct-Connected Oil Engine 


engine is to all intents and purposes a Diesel engine. The 
elimination of the air compressor, however, is said to in- 
crease the mechanical efficiency 10 to 12 per cent, holding 
the fuel consumptions to .38 or .39 lb. per brake hp. hr. 
The former figure means that 20 hp. hr. can be obtained 
from a gallon of standard fuel. 

Ignition, as in the air injection Diesel engine, is obtained 
by the heat of compression. All parts of the head, com- 
bustion chamber, and cylinder which are exposed to the 


air cylinder is’ double acting which has contributed to the 
exceptional balance of the machine. 

In the 50-hp. size, the air cylinder is vertical and is 
mounted on top of the engine, immediately above the crank- 
shaft. By so doing, it has been made possible to mount 
the unit on a flat car or truck for use in portable work. 
This construction has not resulted in excessive height, this 
being kept less than 814% ft. 

The manufacturers have collected some important data 
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on the cost of producing air with these oil engine driven 
units. Allowing for the greater first cost it is said that 
air can be compressed with fuel oil at six cents a gallon 
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on a par with electric power at 114 cents per kw. hr. 
With the fuel at 12 cents a gallon, the equivalent cost of 
electric power is 114 cents per kw. hr. 


Motor-Driven Turret Lathe or Screw Machine 


Ind., the turret lathe or screw machine illustrated has 

been provided recently with a self-contained, elec- 
tric driving unit. The machine is now mounted on a cabinet 
base with the motor on the rear cover plate inside of the 
cabinet. The removal of this plate takes the motor with it. 
A silent chain connects the motor with the main drive shaft 
in the center of the cabinet. A cone friction clutch of the 
full floating type is used, the drive passing through a change 
gear box with gears running in oil and giving six changes 
of spindle speed on a plain head machine. Twelve changes 
are available on a friction back-geared machine. Twice as 
many speeds are thus obtained as on the regular belt drive, 
with the additional advantage of a reverse for every forward 
speed, accomplished through a patented reverse gear running 
in oil. 

Power from the gear box is transmitted by a 12-in. diam- 
eter pulley and belt to a 12-in. diameter pulley on the spindle. 
A suitable belt tightener is provided between. All controls 
are centralized in the operating position. Hand-wheel 4 
controls the belt tightener. Hand levers B and C control 
the speed changes and hand lever D controls the starting, 
stoppirig and reverse. 

The removal of the front cover (which is the entire front 
surface of cabinet) opens the cabinet, affording a full view 
of the motor-driven unit. Air holes in both ends of cabinet 
provide for ample air circulation for the motor. 

This turret lathe is said to have all the desirable features 
of belt-drive together with the best features of an all-geared 


Min by the Wood Turret Machine Company, Brazil, 


head single pulley drive. The belt pull is down in the head- 
stock instead of up against the main bearing caps, a type of 
drive coming into more common use owing to its convenience 
and econcmy. The machine can also be driven by belt as 


Wood Turret Lathe with New Electric Driving Unit 


a single pulley drive by mounting a jack shaft on the rear 
cover plate in place of the motor. All revolving parts are 
guarded. The driving motor may be either d. c. or a. c. and 
either constant or variable speed. 


Quick-Acting Powerful Solenoid Brake 


tages for crane service has been developed recently 
by the Whiting Corporation, Harvey, IN. This 
brake (Type C) is designed to be quick-acting, powerful, 


A SOLENOID brake with important structural advan- 


Whiting Type C Solenold Brake for Crane Service 


provided with interchangeable parts and easy to adjust. The 
brake arms are so pivoted that the shoes release equally at 
all points and there is no chance of the shoes dragging at 
the lower end. This is also a big advantage in applying the 


brake, as the shoes bear equally at all points, resulting in 
quick braking action and uniform wear. All parts for the 
same size brakes are interchangeable. Brake wheels and 
shoes are interchangeable with like parts on the Whiting 
Corporation's standard foot brake. 

It is necessary to change shoes from time to time and this 
can be done by simply removing four cap screws and sliding 
the shoe out. The brake shoes are of cast iron, filled with 
asbestos compcsition which has been thoroughly tested as to 
durability and ability to resist heat. Under ordinary condi- 
tions, adjustment of the shoes is required only once a month. 

In the Type C brake all parts subject to stress are steel 
castings. For direct current the plunger is of soft iron of 
large diameter, which gives a fast operating solenoid, even 
at light loads. The solenoid spool is of brass tubing with a 
vulcanized fiber sleeve over the tubing and fiber ends. The 
coils, wound with asbestos-covered wire of ample size, are 
designed to operate the brake at about 40 per cent full load 
current and remain open at 10 per cent or less of the full 
load current. The voltage loss in the coil in most sizes 
averages less than 4 and in no case more than 7 per cent. 

For alternating current the coils are wound with cotton- 
covered enameled magnet wire of ample size to carry the 
inrush current when the coil is energized. The plunger on 
the a.c. brake is of laminated iron of the proper thickness 
for the service intended. 

Before putting the Type C brake on the market, it was put 
through a series of exhaustive tests. A 12-in. brake was 
mounted on a 25-hp., 550 r.p.m., direct current motor. In 
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the complete test, the motor was stopped 50,000 times at a 
rate of 325 stops per hour, after which the brake is said to 
have showed no signs of wear except the usual shoe wear. 

During this test a number of different lining materials 
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were tested and the one selected showed the following char- 
acteristics: Material not affected when operating with the 
brake wheel at dull-red heat; average wear .0005 in. per 
1,000 stops with motor running 1,800 r.p.m. 


Fully Universal Flat Turret Lathe 


HE illustrations show a No. 2 Cincinnati Acme flat 
turret lathe, made by the Acme Machine Tool Com- 
pany, Cincinnati, Ohio, and designed to be fully 

universal by the addition of such distincttive features as a 
cross sliding turret and side carriage. These features pro- 
vide for the operation of a large number of tools at one 


Rear View Showing Cutting Lubricant Pump and Piping 


time, also making the tooling arrangement more simple and 
inexpensive. 

This machine, which will accommodate chucking work 
up to 2034 in. in diameter, is designed for both bar and 
chucking work. For bar work either of two sizes of auto- 


to four positions. 


turret may be used for undercutting, forming, facing and 
turning, while at the same time boring or turning with the 
flat turret. Independent feeds to each carriage provide sep- 
arate power feeds to the square turret as well as to the flat 
turret. 

An important feature of this machine is the centralized 
control, the time between operations being thereby reduced 
to a minimum. All control levers such as rapid traverse, 
cross and longitudinal power feed, spindle, speed levers, 
binder handles, etc., are directly in front of the operator. 
The all-geared head single-pulley drive provides 12 speed 
changes from 18 to 318 r.p.m. The stop and reverse lever 
is placed on top of the head stock as close to the operator's 
position as possible. By means of a patented gear-shifting 
device, it is possible to change from any one speed to another 
with one continuous movement of either of the speed change 
levers. 

The side carriage spans the ways of the bed, eliminating | 
overhang of the turret and tools. It is provided with six 
independent stops for the longitudinal movement. The 
square turret, mounted on the cross slide, can be indexed 
The cross sliding turret revolves on a 
ground tapered stem of large diameter and is automatically 
locked in position. The cross slide moves on a long, nar- 
row, dovetail guide with wide, flat bearing surfaces on either 
side, and has an adjustable taper gib to compensate for wear. 
The cross feed can be operated in both directions by hand 
or power. l 

Power rapid traverse is provided in either direction (longi- 


No. 2 Universal Cincinnati Acme Flat Turret Lathe with Cross Silding Turret and Side Carriage 


matic chuck capacity can be furnished, 214 in. or 314 in. 
The turret travel is 30 in. The square turret on the side 
carriage, together with the flat turret carriage, permits the 
maximum number of tools to be in operation at the same 
time, thus reducing cutting time to a minimum. The square 


tudinally) for the turret. The operation of the control lever 
automatically disengages feed and power to the turnstile 
handle, making a fool-proof arrangement and providing a 
stationary turnstile wheel while rapid traverse is in motion. 
Twelve longitudinal stops are provided, one independent 
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stop for each turret position and six auxiliary stops. These 
are operated by the index knob at the right of the saddle. 
A 5-hp. constant speed motor, running at 1200 r.p.m., is 
required. It is recommended that the motor be mounted on 
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its lines a new wrecking crane which it is claimed has 

the distinction of being the largest machine of the kind 
ever built. Heretofore, as far as is known, the largest rail- 
road wrecking crane was a 160-ton machine having a maxi- 
mum capacity óf 320,000 lb. with all out-riggers in service. 
As compared with this, the new crane has a capacity on the 
main hoist of 400,000 lb. at a 17-ft. 6-in. radius with all 
out-riggers in service, a capacity of 200,000 lb. at the same 
radius with end out-riggers only in service and a capacity 
of 85,000 lb. at the same radius without the out-riggers. On 
the auxiliary hoist, the capacities are 90,000 lb. at 24 ft. 
to 30 ft. radii with the end out-riggers only, and 60,000 lb. 
at a 24-ft. radius without out-riggers. 

In designing the crane, the main problem met was secur- 
ing the 200-ton capacity required by the heavy rolling stock 
on the Virginian without exceeding railroad clearances and 
a maximum allowable axle load of 65,000 lb. on account of 
bridges. The crane in running order weighs 356,500 Ib. and 
is mounted on special six-wheel trucks, the maximum axle 
load in running order being 64,000 lb. The car has a wheel- 
base of 26 ft. 2 in. and itself is 34 ft. long. The maximum 
height of the crane is 15 ft. 9 in. and the greatest width, 
10 ft. 6 in. | | 

The machine is equipped with a 12-in. by 12-in. engine 
operating on steam from a 65-in., 160-lb. A.S.M.E. boiler, 
and a Westinghouse air pump is provided, with clasp brakes 
on each of the 12 wheels. These brakes may be operated by 


T's Virginian has recently placed in service for use on 
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the rear side of the head end leg, thereby making the drive 
self-contained and compact. The change from countershaft 
to motor drive or vice versa can be readily made at any 
time. 


Largest Wrecking Crane Placed in Service 


the operator of the crane or by the engineman of the loco- 
motive. All clutches are operated by air. The machine is a 


VIRGINIAN 
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The New Crane Has a Capacity of 400,000 Lb. 


product of the Industrial Works, Bay City, Mich., and is 
said to have passed through all tests recently applied with 
ease and smoothness. 


Elevating- Platform Truck With Six-Foot Lift 


N elevating platform truck, known as the Hy-Lift, 
A capable of hoisting a 4,000-lb. load 6 ft. from the 
floor, has been placed on the market recently by the 

Baker R. & L. Company, Cleveland, Ohio. This truck is 


Baker Hy-Lift Truck Efficiently Transports and Elevates Material 


intended for hoisting purposes, but is often used on short 
hauls. It will practically double and sometimes triple the 
capacity of store houses for heavy material. It can be used 


for loading wagons or freight cars and, in machine shops 
without crane facilities, is valuable for lifting heavy dies or 
parts to and from the machines. 

The new Baker truck is of rugged construction through- 
out, being interstandardized with previous models as regards 
motor, transmission, univeérsal joints, wheels, tires, controller, 
etc. It is also equipped with the Baker duplex compensating 
suspension, described on page 257 of the April, 1921, issue 
of the Railway Mechanical Engineer. .A two-cable hoist, 
either of the cables being strong enough to carry more than 
the rated full load, is used, and the advantages of the cable 
system of hoisting is especially important in this case where 
a long steel screw would be subject to dirt, abrasion and 
severe bending strains. This standard truck lifts 72 in. but 
trucks can also be furnished with 48-in. or 60-in. lift if 
desired. 

The truck is arranged with a two-wheel drive and a four- 
wheel steering mechanism, providing for turning in a mini- 


mum outside circle of 107 in. With a load of 4,000 1b., 


the maximum speed of the truck is 414 miles per hour, and 
without load, 6 miles per hour. The brakes are operated by 
a foot pedal and interlocked with an automatic switch and 
controller. The lifting speed without load is 11 ft. per min.; 
with 2,000 lh. load, 7 ft. per min.; with 4,000 lb. load, 5 
ft. per min. The plate steel platform is hinged at the point 
of attachment to the roller head so that the tapered outer 
end of the platform tips if it catches when lowering the 
load. All parts of this truck are readily accessible for 
lubrication, adjustment or repair. 
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Heavy Duty Single 


NEW heavy duty single pulley drive lathe, made in 
A 25-in. and 27-in. sizes, has been brought out by the 
R. K. LeBlond Machine Tool Company, Cincinnati, 
Ohio. Several distinctive features are embodied in this 
lathe, one of the most important being the arrangement of 
the selective geared headstock to provide 16 changes of speed 
by the simple manipulation of two levers. The speed 
changes are made selectively without the necessity of going 
through any intermediate speeds to obtain the desired speed. 
The drive is through an unusually large pulley with a high 
speed belt transmitting power from a 15-hp. motor. This 
motor is mounted on a hinged motor plate attached to the 
base of the lathe. The driving clutch is operated by a con- 
veniently-placed lever at the front of the headstock and also 
by a lever on the carriage. It is of the powerful multiple 
disc type, running in oil. 
The bed, headstock, carriage, and in fact all parts of the 
lathe have been designed for heavy duty. A new one-piece 
box section apron provides a definite increase in strength 
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Pulley Drive Lathe 


to be unusually sensitive and a positive trip lever is pro- 
vided as shown on the front of the apron. The feed. is 
driven by an independent feed rod and reversed by means of 
a shifting double bevel gear. 

Another feature of the new lathe is the improved quick 
change gear mechanism of generally heavier design and 
greater driving power coupled with ease of operation. The 
range of threads and feeds has been selected to cover the 
usual requirements, and threads from 34 to 46 per in. can 
be cut. The lead screw is new and considerably larger than 
those used previously. The thread is of special U. S. S. 
form, 1 in. pitch and 2 3/16 in. in diameter. It is finished 
in a special lathe fitted with a precision master screw. A 
chasing dial is provided for catching all threads without 
reversing the lead screw. 

The heavy bed type taper attachment is designed for the 
heaviest taper turning and boring. It is mounted on a sub- 
stantial bracket carried on heavy shears on the back of the 
bed and can be moved to any position along it. The taper 


Le Biond Heavy Duty Lathe of Modern Design, Made In 25-in. and 27-in. Sizes 


and rigidity with an important reduction in operating parts. 
By a special patented construction, both feeds are engaged 
with a single positive jaw clutch engaging the bevel gear, 
where it has light duty to perform. The feed control is said 


guide bar, adjusted by a set over knob, is clamped in position 
by heavy bolts on each end. Should geared motor drive be 
desired for this lathe, the motor can be mounted on top of 
the head stock. 


Gantry Crane for Handling Heavy Freight 


Bement-Pond Company in a busy freight yard near 

New York, as shown in the illustrations. This crane, 
embodying modern features of construction throughout, cov- 
ers three tracks with two driveways, approachable from 
either direction, with trackage space for 15 cars at the crane. 
With a lifting capacity of 40 tons, the crane furnishes ample 
facilities for handling heavy freight, such as structural iron, 
building materials, machinery, boilers, steel freight con- 


A N electric gantry crane has been erected by the Niles- 


tainers, transformers, etc. 
having 10 tons capacity. 
The span, center to center of the runway rails, is 49 ft. 
3 in. With the cantilever extension at one end, the effective 
reach of the main hoist is increased 19 ft. 6 in. and the effec- 
tive reach of the auxiliary hoist 21 ft. 11 in. The lift of the 
hook above the runway rails is 23 ft. The main and auxil- 
iary hoist motors are each 50 hp. The trolley and bridge 
motors are 10 and 50 hp. respectively. The speeds with 


An auxiliary hoist is provided, 
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maximum full load are: Main hoist, 10 ft. per min.; auxil- 
iary hoist, 40 ft. per min.; trolley, 100 ft. per min., and 
bridge, 80 ft. per min. 

The cantilever extension is of the elevating type, being 
motor-operated from the cage, and is readily elevated to 
clear any obstruction. Platforms are furnished on both 
girders running the entire length, including the cantilever 
extension. A platform is also placed at the top of the shear 
legs for access to the cantilever elevating mechanism and 
one on each side of the trolley, which is enclosed for outside 
service, as is also the cage. The top of the trolley housing 
is arraaged so that any part can be opened on hinged joints, 
allowing easy access to the trolley mechanism for oiling, 
etc., or the entire house can be easily removed. The cross 
platforms are easily lowered on hinged joints, allowing un- 
obstructed access to main and auxiliary hoist drums and 
gears. 

The trolley frame is a self-contained built-up steel struc- 


New 40-Ton Niles Gantry Crane Unloading Container Car Section 


ture, with all the mechanism and motors mounted. The 
trolley is designed to incorporate such improved features of 
construction as complete lubrication, large wearing surfaces, 
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ample strength and rigidity, self-contained units, easy acces- 
sibility and easy handling. The cage is of plate steel con- 
struction, special provision being made for mounting the 


Gantry Crane with Cantilever Extension Placed in Raised Position 


controlling apparatus with concealed wiring. The back of 
the switchboard is reached through large doors, which, when 
opened, expose the entire board, allowing ready access to all 
wiring connections. The crane travels on eight wheels, four 
at each end, two wheels at each end being driven through 
carefully guarded gearing. 

The installation of cranes of this type insures the prompt 
unloading and placing on trucks of all classes of heavy 
freight from any one of 15 cars available in the shortest 
possible space of time, thereby solving in a large measure 
freight congestion at terminal warehouses. There is an im- 
portant saving of time and cost in handling heavy freight, 
and in addition it is moved more promptly to the consignee’s 
premises. 


Combination Hammer Die for Drawing Tapers 


COMBINATION hammer die for drawing tapers has 
A been brought out by Beaudry & Co., Inc., Boston, 
Mass. This die can be furnished for any make or 
size of trip, air or steam hammer and by its use one man 
can in one heat draw almost any taper that can be handled 
under a hammer. As will be seen from the illustration, one 
end is provided with a tilting face so supported that it moves 
freely on a fixed axis, and the operator, by merely shifting 
the position or angle of the work and striking a light blow, 
automatically adjusts this tilting face to any desired angular 
position with relation to the top hammer die. Thus any 
desired taper can be given the work and any shaped piece 
can be completely finished and smoothed up, point and all, 
without subsequent hand finish. 

Any scale falling between the tilting face and die holder 
is worked into a pit through grooves and forced out through 
a hole in each side of the die holder so that the tilting face 
works freely at all times. The fixed plain part of the die 
face can be used for general forging the same as any ordi- 
nary die. The die holder is cast of gun iron, while the tilting 
face is forged from 60 point carbon steel. 

The die should prove extremely valuable for such work 


Beaudry Combination Taper Hammer Drawing Die 


as forging flat, cape, diamond point and track chisels, calk- 
ing tools, railroad spikes, slice bars, drift pins, brake levers. 
drift pins, wrenches, wedges, shims, keys, gibs and other 
similar parts. 


GENERAL NEWS 


The Norfolk & Western announces that an agreement has been 
completed. with the newly formed association of its shop employees. 


A bill to abolish the Railroad Labor Board by repealing sec- 
tions 300 to 316 of the Transportation Act was introduced in the 
Senate on December 16 by Senator King of Utah. 


Examiners Borland and Mullen, of the Interstate Commerce 
Commission, have concluded hearings in the general air brake in- 
vestigation and briefs are to be filed by February 10. 


Employees of the Chesapeake & Ohio, to the number of about 
600, are to receive bonuses, a fixed sum for each day, for their 
voluntary service in doing emergency work during the shopmen’s 
strike of last summer. 


The Northern Pacific Shop Workers’ Association is the latest 
addition to the ranks of the “company unions” not allied with 
National organizations. The new union is reported to have agreed 
with the company on wage scales and working conditions. 


Renewed complaint about the condition of railroad equipment as 
a result of the shop strike was made to President Harding on 
November 25 by William H. Johnston, president of the Interna- 
tional Association of Machinists, and B. M. Jewell, president of 
the Railway Employees Department of the American Federation of 
Labor. They also protested that several railroads were still vio- 
lating orders of the Labor Board regarding contracting shop work. 


The Transportation Brotherhoods’ National Bank opened for 
business at Minneapolis, Minn., on December 19. This bank is 
owned by members of the brotherhoods of railroad enginemen and 
trainmen and is the sixth bank in the United States owned and 
operated by memhers of railroad labor unions. The president of 
the bank is Warren S. Stone, chief of the locomotive engineers, 
and the executive vice-president is W. P. Kennedy, general chair- 
man, on the Chicago, Milwaukee & St. Paul Railway of the Broth- 
erhood of Railroad Trainmen. : 


Employees of the Pennsylvania Railroad have bought, through 
the Mutual Beneficial Association, 27,000 shares of the stock of 
the railroad company, and about 1,500 shares were thus bought by 
emplovees during one week recently. J. K. Linn, treasurer of the 
Mutual Beneficial Association, Philadelphia, through whom the 
purchases are made, says that he recently received from one limit- 
ed territory nearly 1,000 names of employces desiring to buy stock. 
most of them ordering a single share each. The stock is bought in 
the open market and the Mutual Beneficial Association keeps the 
shares for a time so as to allow the buyers to pay in instalments. 


Senator G. W. Pepper, of Pennsylvania, to whom the representa- 
tives of the American Federation of Labor, speaking for former 
Pennsylvania Railroad shopmen, have appealed for aid, recently 
had a long conference with Vice-president W. W. Atterbury, and 
on Monday, November 27, at the invitation of General Atterbury, 
conferred at his office in Philadelphia with chairmen of the new 
associations of shopmen which have been organized since the strike, 
representatives of the former shopmen also taking part. This tri- 
partite conference, after three hours’ deliberation, was 
adjourned to a date to be selected by Senator Pepper. Reporting 
this conference, General Atterbury reiterates the determination of 
the railroad company to continue its present arrangement with its 
shopmen, unless the shopmen themselves desire a change ; and says 
that he asked their representatives to confer with the Senator be- 
cause, “I simply wanted them to share with me the burden of con- 
vincing people that what we have jointly set up on‘this railroad 
is fair and mutually satisfactory.” 


St. Louis Southwestern to Spend $5,000,000 


The St. Louis-Southwestern has announced a $5,000,000 improve- 
ment program, including the purchase of 15 locomotives, 500 box 
cars, 500 automobile cars and 200 convertible cars; also, the con- 
version of locomotives used in Texas from coal to oil burners. 
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M. & N. A. Strikers Lose All Rights 


Former employees of the Missouri & North Arkansas who went 
on strike about two months ago following their refusal to accept 
the wage offered by the road under the decision of the Labor 
Board, have lost all rights as employees of the road, according 
to a ruling of the Federal Court at Harrison, Ark., in which the 
temporary injunction against picketing was made permanent. All 
relationship that the former employees may have sustained to the 
company has ceased, according to the decision. The temporary 
injunction which is now made permanent was issued in July, and 
covered all the road’s property in Arkansas. 


Wage Statistics for September—Over 
$3,000,000 in Bonuses 


The total number of employees reported by Class I railroads 
for the month of September, 1922, was 1,708,591, an increase of 
114,517, or 7.2 per cent, over the preceding month, according 
to the monthly statistical bulletin issued by the Interstate Com- 
merce Commission. The total compensation was $238,735,394, an 
increase of $13,758,750, or 6.1 per cent. The largest increase in 
employment appears in the maintenance of equipment and stores 
group, which was 96,505. The total number of employees falling 
within that group was 410,278, or 85 per cent of the average 
number employed during the 12 months preceding the strike. 
The number of persons employed as machinists, blacksmiths, or 
boilermakers was 69 per cent of the average for the year ended 
June 30, 1922. 

As in August, the overtime made by shop employees was ab- 
normally heavy, representing 25.57 per cent of their total com- 
pensation.. In June, 1922, or the month just prior to the strike, 
this percentage was 2.62. 

Reports from 181 roads employing 98 per cent of the total 
number of employees indicate that’ during the month the em- 
plovees received bonuses amounting to $3,689,907 for loyal service 
performed during the strike, which amount is not included in this 
summary. | 


“Boring From Within” 


Plans for amalgamating the 16 existing railroad labor organiza- 
tions were discussed at a three-day convention at Chicago, which 
ended on December 11. A manifesto was adopted and a committee 
of 50 appointed to carry on the work advocated at this meeting. 
Reports indicate that of the 360 persons present the majority were 
former shop employees who are still on strike. 

The leaders of the larger railway labor organizations did not 
participate in this meeting and several of them warned the mem- 
bers of their organizations not to attend. The presence of William 
Z. Foster and other advocates of the “one big union” idea, in- 
dicated that the purpose of the convention was to perfect plans 
for “boring from within” the existing organizations in order to 
bring about their dissolution. 


New Freight Cars in 1922 


The railroads of the United States from January 1 to Novem- 
ber 1, 1922, had 47,802 more new freight cars, either ordered 
and under construction, or installed in actual service, than during 
the entire year 1921, according to reports received by the Car 
Service Division A. R. A.; that is to say, a total of 117,238 cars. 
During the year 1921 the total was 69,436. 

Of the total for 1922, 50.196 were box cars, of which, up to 
November 1, 19,352 had been installed. Coal cars ordered totaled 
49.383, of which 26,812 were actually installed. 

There was also an increase of 716 in the number of locomotives 
installed or on order. Locomotives installed up to November 1 
totaled 866, while orders had been placed for 1,232, making a total 
of 2,098, as compared with 1,382 in the 12 months of 1921. 
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Power Press Code and Head and Eye Safety Code 
Approved by the A. E. S. C. 


The frequency of two of the most serious and most common 
types of industrial accidents should be greatly reduced through 
the application of two safety codes which have just been approved 
by the American Engineering Standards Committee. The Safety 
Code for Power Presses, Foot and Hand Presses, which has been 
approved as “Tentative American Standard,” is the first national 
safety code on this subject to be prepared in America. The Safety 
Code for the Protection of Heads and Eyes of Industrial Workers, 
which has now received the A. E. S. C. approval as “American 
Standard” had been approved by the committee some time ago as 
“Recommended American Practice.” 

The high speed punch or forming press is one of the most 
dangerous machines in industry. This code consists of two parts 
—the first part describing standard requirements and the second 
consisting of a discussion of press hazards and protective methods 
and devices. 

A statement from the National Committee for the Prevention 
of Blindness calls attention to Dr. Earl B. Fowler’s estimate that 
there are in the United States approximately 15,000 persons who 
have been blinded by industrial accidents and that this is almost 
15 per cent of the blind population of the country. In one state 
alone, Pennsylvania, 652 industrial workers lost one eye each and 
18 lost both eyes in accidents during a single year. 

Because of this serious situation the U. S. Bureau of Standards 
with the co-operation of the War and Navy Departments began 
in 1918 the preparation of a head and eye safety code. Several 
years ago this code was submitted for the approval of the Ameri- 
can Engineering Standards Committee and it has since then been 
the subject of investigation, criticism, and revision. 

The subjects covered in the Head and Eye Safety Code are: 
Protectors for Chippers, Riveters, Caulkers, etc., Protectors for 
Scaling, Grinding, etc., Protectors for Exposure to Dust and Wind, 
etc., Protectors for Babbitting, etc., Protectors for Handling Cor- 
rosive Chemicals, Dipping, Brush Coatings, etc., Protectors for 
Sandblasting, Protectors for Exposure to Glare, Protectors for 
Oxy-Acetylene Welding, Furnace Work, etc., Protectors for Elec- 
tric Arc Welding and Cutting, Operating Rules, and Tests for 
Frames and Glass. | 


Electrification—Installation and Operating Costs 


Steam Road Electrification was the title of an address pre- 
sented by A. H. Armstrong, chairman electrification committee, 
General Electric Company, before the New York Electrical 
Society on Tuesday, December 19, at the Engineering Societies’ 
building in New York. Mr. Armstrong stated that the saving 
in coal effected by electric operation should offset the additional 
cost of the electrical equipment. Electrical operating facilities 
exclusive of locomotives, he stated, cost just about as much as 
the electric locomotives themselves, while steam locomotive op- 
erating facilities, not required when a road is electrified, cost 
about one-half as much as the locomotives. Electrification, he 
said, in a given case, should save about 20 per cent in operating 
costs as compared with steam, 12 per cent of which was effected 
by reduced maintenance costs. | 

Mr. Armstrong also elaborated upon the better known advan- 
tages of electric operation, such as increased track capacity, 
improved terminal facilities, improved operation, etc. He also 
pointed out the fact that the great majority of steam road termi- 
nals were of a necessity on the outskirts of cities, and he stated 
that electrified terminals centrally located would minimize truck 


competition. 


French Railway Labor Act Revised 


The bill providing for a revision of the working day on 
French railroads effects small economies in the operation of 
the roads, which are now working under a heavy deficit, ac- 
cording to Commerce Reports. A distinction is made between 
active labor and mere presence on the job. In the former class 
the 8-hour day still obtains, while in the latter the length of 
the day varies according to the nature of the work. Each 
employee must put in 2,504 hours of work a year, with extra 
pay for overtime. The indefinite nature of this provision for 
overtime payment is expected to neutralize the good features of 
the bill. 

Allowance is made for a reduction of 30,000 in forces and a 
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decrease of 250,000,000 francs in the annual pay roll, while the 


eight-hour day law increased the operating forces by 110,000 and 
the pay roll over 1,000,000,000 francs. 


Short Line Association Establishes Purchasing 
Agency at Chicago 


The Consolidated Purchasing Agency of the American Short 
Line Railroad Association, which was organized in June, 1921, 
with James W. Cain as manager of purchases, was removed from 
Washington to Chicago, on December 1, 1922, and is now located 
in the Railway Exchange building. This change was necessitated 
by the increased volume of business being handled by this depart- 
ment of the association, which can best be taken care of from a 
more central point. Chicago was chosen in order that the agency 
might be able to keep in constant contact with manufacturers and 
secure the best class of used cars and locomotives direct from the 
trunk lines. 

l The membership of the American Short Line Railroad Associa- 
tion consists of slightly less than 500 different railroads, which 
in combination represent over 25,000 miles of main line tracks and 
an investment of over $1,000,000,000. These roads vary from small 
logging lines a few miles in length up to interstate carriers of 
several hundred miles, and include Class 2 and Class 3 roads. 

While the consolidated purchasıng agency assumes no financial 
responsibility, being unincorporated and without working capital, 
it acts as an agency for combining the purchases of these different 
railroad companies and for negotiating prices on a volume basis 
instead of the retail basis on which the individual small railroad 
has heretofore purchased its supplies. There has been no attempt 
to cover all purchases, but instead the agency has proceeded con- 
servatively and confined its efforts during the first year to those 
materials which were either standard or susceptible of standard- 
ization. For example, purchases of rails have been made in 500- 
ton lots and distributed to member lines in less than 500-ton ship- 
ments, which gave them the same advantage as the purchaser of 
500 tons and over. Likewise, spikes and bolts are purchased in 
carload lots, and even though a small road may need only 25 kegs 
it derives the benefit of the carload price. Besides purchasing, the 
agency aids in the sale of materials which the short lines do not 
need and arranges the exchange of equipment among the roads. 
To expedite the work of the agency a department of new equip- 
ment and materials, one of second hand equipment and one of 
industrial development was formed. 

During its existence the agency has proved its value to the short 
lines, not only in purchasing and exchanging, but in the selection 
of equipment best suited to the most efficient operation of these 
lines. As a result the scope of the organization has reached such 
proportions that it is necessary to develop a more extensive or- 
ganization. Accordingly plans are being considered wherein three 
regional offices will be opened during this year, one in the 
east, one in the south and one on the Pacific coast, which will 
facilitate the distribution of materials shipped in carload lots and 
reconsigned. . 

After an investigation covering the greater part of a year, aug- 
mented by answers to questionnaires sent to all member lines 
throughout the United States and Canada, the consolidated pur- 
chasing agency made recommendations and placed orders for over 
a quarter of a million dollars’ worth of gasoline raihway motor car 
equipment, representing some 20 cars, which are showing excellent 
results on the different lines and which are replacing steam pas- 
senger trains. 

Through the activities of the manager of purchases, a finance 
corporation is now being organized under direction of the associa- 
tion, whereby member lines and others may acquire motor car 
equipment under a lease purchase plan, making it possible for the 
equipment to pay for itself through the saving effected. 

Work is also progressing satisfactorily in the direction of ar- 
ranging for standard designs of cars and locomotives, whereby 
substantial economies may be effected. It will also be possible 
by using standard designs to arrange financing on a basis that 
could not be done where a variety of different designs were con- 
templated. Through the consolidation of the requirements of these 
lines, the quantity will be sufficient to justify liberal prices and 
terms. 

Just as fast as these different problems are worked out, others 
will be taken up, such as combining the fuel requirements in dif- 
ferent districts, grouping the insurance, and possibly evolving 
policies giving more complete coverage than heretofore; conver- 
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sion of coal burning equipment to oil, where the combined loco- 
motives are sufficient to justify lower prices and enable financing 
of the equipment; and other such innovations which make for 
economy. 


“Railway Engineering and Maintenance” 


Effective January 1, 1923, the name of the Railway Maintenance 
Engineer will be changed to Railway Engineering and Main- 
tenance. At the same time, the number of editorial pages will 
be increased to permit the inclusion of more information relative 
to the design, construction and maintenance of railway bridge, 
building and water service facilities. 

Since the establishment of the Maintenance of Way scction in 
the Railway Age in 1911 and its development into the Railway 
Maintenance Engineer in 1916, there has developed a closer con- 
tact between engineering and maintenance, until today they are 
merged on many railroads. This increasingly intimate relation- 
ship has been apparent in the Roadmasters’ Association, the Bridge 
and Building Association and the American Railway Engineering 
Association. It has also been reflected in the editorial contents 
of the Railway Maintenance Engineer and its circle of readers, 
until today this paper is read by nearly every railway officer of 
technical or practical training in charge of the construction and 
maintenance of roadway and structures. The new name has been 
adopted in order to indicate more accurately the nature of the 
editorial contents and the character of the readers of this pub- 
lication. 

The additional attention which will be given to bridge, building 
and water service problems ts a recognition of the increasing 
Importance of these phases of railway construction and main- 
tenance. By increasing the number of editorial pages these de- 
velopments will be treated more adequately without detracting in 
any way from the space now devoted to the problems of track con- 
struction and maintenance, or eliminating any other features now 
appearing in the publication. 


Petition in Court Against Railroad Labor Board 


The Railway Service & Supply Corporation, which contracted 
with the Cleveland, Cincinnati, Chicago & St. Louis to repair 
freight cars and locomotives at the road’s shops at Beech Grove, 
Ind., and Brightwood, Ind., has petitioned the Federal District 
Court of Chicago for a writ of certiorari in order to obtain a 
court ruling on the action of the Railroad Labor Board in declar- 
ing these contracts to be violations of the Transportation Act and 
of decisions of the Labor Board. Petitioner points out that under 
the contracts the road is saving from $115,000 to $125,000 annually 
on the repair of locomotives and approximately $11,000 a year on 
repair of cars. All of the legal arguments which have been ad- 
vanced before the Board and directed against that body’s right 
to rule against such contracts are cited, and petitioner avers that 
the Board’s decision “unjustly and unlawfully interferes with and 
prejudices relations established by petitioner with its employees 
and the railway company” and “any unlawful interference [with 
these relations] will deprive the petitioner of the full benefit of 
time, efforts, industry and large sums of money expended in per- 
fecting the efficiency of its organization employed by it in operating 
the shops, to the great and irretrievable loss and damage of the 
petitioner.” The application also calls attention to the fact that 
if the Board’s ruling is allowed to stand “petitioner has good rea- 
son to fear that the railway company will terminate the contract” 
and “it will deter other railroads from seeking the services of the 
petitioner and from entering into similar contracts, all to the peti- 
tioner’s great and irreparable damage.” The Board is charged 
with exceeding the authority conferred upon it by the Transporta- 
tion Act, and with infringing upon the judicial power of the courts 
and the legislative powers of Congress. The fact that the con- 
tractor was not represented at or notified of the hearings in the 
case is cited by the petitioner as depriving it of its rights of prop- 
erty and contract. 


Labor Board Decisions 


Proor OF AUTHORITY FOR REPRESENTATION ReEQurrep.—On April 
18, 1922, the chief executive of the United Brotherhood of Main- 
tenance of Way Employees and Railway Shop Laborers claimed, 
before the Labor Board, that the organization represented a ma- 
jority of the maintenance of way employees and railway shop 
laborers on the Wabash, Chester & Western. The railway con- 
tended that there was no controversy between it and its employees; 
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that on that railroad there was no organization of the employees 
referred to and that the complainant organization did not repre- 
sent anyone on that road; and it refused to deal with them. The 
Labor Board decided that the road should arrange to hold a 
conference with the representatives of the maintenance of way 
organization; and if they can produce evidence that the employees 
on this road have designated that organization to represent them, 
negotiations shall be conducted in an effort to agree upon rules 
and working conditions covering the employees involved.—De- 
cision No. 1357. 


PAYMENT FOR YARD Crews HELPING TRAINS OuT oF TERMI- 
NALS.—Prior to April 1, 1920, yard crews were helping trains out 
of yards and beyond yard limit boards at various terminals on the 
Minneapolis & St. Louis as a part of their regular assignment, 
compensation therefor being covered by yard rates without arbi- 
traries or special allowances. After that date yard crews were 
allowed a minimum of one hour at road rates of pay, in addition 
to the day’s pay for yard service, for each time such service was 
required of them, in accordance with an interpretation of para- 
graph b, Article 20, of supplement 24 to General Order No. 27. 
After the receipt of decisions rendered by the Labor Board of 
Adjustment No. 1, indicating that no change in the manner of 
payment for such services was contemplated in paragraph b, of 
Article 20, this allowance was discontinued. Members of the 
trainmen’s organization then appealed to the Labor Board, 
contending that this allowance should be continued. The Labor 
Board decided that paragraph b applied only when yard engineers 
assist trains beyond the switching limits.—Decision No. 1285. 


EnGINE WATCHMEN ENTITLED TO MEAL Periop.—The Gulf 
Coast Lines employ three engine watchmen at Anchorage, La., 
each of which is assigned to work 8 hours a day, exclusive of 
the meal period, which makes a spread of 8 hr. and 20 min., from 
the time they report for duty until they are released. The em- 
ployees contended that these men should be allowed 20 min. or 
more for a meal period without deduction in pay since they did 
not leave the premises of the road for lunch, nor neglect any of 
their duties; there was sufficient time in which to eat while wait- 
ing for steam or for an engine to fill with water or oil. They 
contended further that the carrier has no right to hold them on 
duty an extra 20 min., without extra compensation. The carrier 
contended that it was within its rights by arranging the shifts in 
this manner and requiring a 20-min. overlap. The Labor Board 
decided that in accordance with section a-2, Article V, of De- 
cision No. 501, the employees should be granted a meal period 
not to exceed 20 min., without deduction in pay and being re- 
quired to lap shifts or make up this time—Deciston No, 1345. 


EXTENDED LEAVE OF ABSENCE SUSTAINED.—A bridge and build- 
ing foreman on the Chicago, Indianapolis & Louisville was granted 
two months’ leave of absence to serve as general chairman of the 
United Brotherhood of Maintenance of Way Employees and Rail- 
way Shop Laborers. At the end of this period he decided to re- 
tain this position permanently and the railway demoted him to 
carpenter, contending that an employee in a supervisory capacity 
should not act as general chairman representing the employees. 
He was further notified that if he expected to remain in the service 
of the carrier as a carpenter, he would have to work enough time 
to keep his name on the payroll. The employees appealed to the 
Labor Board, which decided that it has been a recognized and 
time-honored practice with practically all carriers having working 
agreements with their employces to grant leaves of absence (oft- 
times indefinite with full retention of seniority rights) to general 
chairmen representing large groups of employees in order that they 
might perform the duties incumbent upon that position, The 
Labor Board decided that the carrier was not justified in refusing 
this man further leave and free transportation and that he should 
be restored to the seniority roster in accordance with his standing 
prior to his demotion.—Dectsion No. 1342. 


Supreme Court to Review Pennsylvania-Labor 
Board Case 


The United States Supreme Court on November 20 granted a 
writ of certiorari on the application of the Pennsylvania Rail- 
road providing for a review of the decision of the court of ap- 
peals in the controversy as to the authority of the Railroad Labor 
Board to issue orders governing the method of employee repre- 
sentation on committees formed for conferring with the manage- 
ment on questions pertaining to rules and working conditions. 
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SELECTION oF EMPLOYEE REPRESENTATION.—In accordance with 
Decision No. 119, the Pere Marquette entered into negotiations 
with a committee representing the United Brotherhood of Car- 
penters and Joiners of America which was recognized by the car- 
rier as the duly recognized representatives of the workmen in the 
bridge and building department. In these conferences certain art- 
working rules and agreements were agreed upon, while certain 
others were not agreed upon and were submitted to the Labor 
Board for decision. Later the road entered into negotiations with 
the United Brotherhood of Maintenance of Way Employees and 
Railway Shop Laborers, in the course of which a disagreement 
arose regarding the scope of the rules so negotiated. The Main- 
tenance of Way Brotherhood contended that it represented all 
employees in the maintenance of way department. while the car- 
rier took the position that the bridge and building employees were 
represented by another committee and should therefore be elimi- 
nated from the scope of the rules under consideration. Later the 
carrier placed in effect the provisions of Decision No. 501 for all 
employees referred to therein, including those of the bridge and 
building department, in lieu of the rules agreed upon in the con- 
ference with the committee of the United Brotherhecd of Car- 
penters and Joiners of America. Representatives of the employees 
took the position that the road should not have applied Decision 
No. 501 to the employees in the bridge and building department in 
lieu of the rules that had been agreed upon. In its opinion the 
Labor Board took the position that it will not decide questions as 
to the jurisdiction of organizations nor as to representation of 
employees. It sustained the carrier in the application of Decision 
No, 501 to the employees of the bridge and building department 
and stated that the inclusion of these employees shall not preclude 
them from selecting representatives of their own choosing.—De- 


ciston No. 1358. 


MEETINGS AND CONVENTIONS 


The following list gives names cf secretaries, dates of next or regular 
meetings. and places of meeting of mechanical associations and railroad 
clubs: 

Air-Brake Association. —F. F, Nellis, Room 3014, 165 Broadway, New 
York City. 1923 annual convention; Denver, first Tuesday in May. 
AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND FIPEFITTERS’ 
Association. —C. Borcherdt, 202 North Hamilton Ave., Chicago. 
AMERICAN RAILWAY ASOCIATION, DIVISION V—MECHANICAL.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 
Division V—EguipMent Parntinc Diviston.—V. R. Hawthorne, 
Chicago. . 
Division VI—Purcuases AND Storrs.—W. J. FARRELL, 30 Vesey 
St., New York. Next meeting, Chicago, May 22, 1923. 


Americas Ratiway Toor ForrMen’s Assocration.—-R, D. Fletcher, 1145 
E. Marquette Road, Chicago. : 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 


Thirty-ninth St.. New York. Railroad Division, A. F. Stuebing, 2201 
Woolwerth Building, New York. i 
AMERICAN Society FoR TestinG MarteriaLs.—C. L. Warwick, University of 

Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Sectional meeting, February 8 and 9, City 
Club, Chicago. 

Association oF Raitway ELECTRICAL ENGINEERS.— Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, 1. 

CANADIAN Rattway Crurn.—W. A. Booth, 53 Rushbreok St. Montreal, Que. 
Next meeting January 9. A paper on Kiln Drying of Lumber will be 

resented by F. O. Forey, Chemical Engineer, Robert Hunt Company, 
Montreal. 

Car FOREMEN'S Association or CHICAGO — Aaron Kline, 626 N. Pine Ave., 
Chicago. HI. Meeting second Monday in month, except June, July 
and Aueust, Great Northern Hotel, Chicago, IN. 

Car Foremen’s Association oF St. Lours.—Thomas B. Koencke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. , 

CentraL RarLway CLus.—-H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Next meeting January 11. The subject to be discussed will be More 
Tons per Mile and per Car; How the Mechanical Dept. Can Help 
the Operating Department Save Money. J. J. Bernet, President of 
the Nickel Plate will open the discussion. Annual reports; installation 
cf officers. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND Car _ ForeMen’s ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. 
Cincinnat: Ratiway Crus.—W. C. Cooder, Union Central Building, Cin- 

cinnati, Ohio. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich, 

INTERNATIONAL RatLway Fuer Assoctation.—J. G. Crawford, 702 East 
Fifty-first St., Chicago, Il. 

INTERNATIONAL RAILWAY GENERAL Foremen's AssociaTion.—William Hali, 
100] W. Wabash Ave., Winona, Minn. 

Master Bortermakers’ AssocratioN.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New Exglanp RAILROAD Cius.—W. E. Cade, Tr., 683 Atlantic Ave.. Boston, 
Mass. Next mecting January 9. A paper entitled “Is the Steam Loc»- 
motive Out cf Date?” will be presented by L. G. Coleman, assistant 
general manager in charge of mechanical department, Bosten & Maine. 

New York Rariroap Ciun.—H. D. Vought, 26 Cortlandt St., New York 

NracaRa Frontier Cak Men’s Association.—George A. J. Hochgreb, 623 
Brisbane Building, Butfalo, N. Y. 

Pactric Ratiway CLuUB.—W, S. Wollner, 64 Pine St. San Francisco, Cal. 

Ratnway CLUR oF Prrrsrurcu.—J. D. Conway, 515 Grandview Ave., Pitts- 
bureh, Pa. 

St. Hols Rattway Crve.--B. W. Fruenthal, Union Station, St. Louis, 
Mo. 

TRAVELING ENGINEFRS’ ASSOCIATION. —W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. 

Westers RaiLway Crieus.—Bruce V. Crandall 605 North Michigan Ave., 
Chicago. 
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SUPPLY TRADE NOTES 


Irene P. Schoħeld, secretary, Universal Boring Machine Com- 
pany, Hudson, Mass., died on December 3. 


R. C. Jerome, vice-presidert and general manager of the 
Jerome-Edwards Metallic Packing Company, Chicago, has left 
the service of that organization. 


F. W. Doty, Pacitic Coast representative of the railroad and 
government department of Johns-Manville, Incorporated, New 
York, died at San Francisco on November 9. 


The Willamette Tron & Stee! Works, Portland, Ore., has begun 
the manufacture of gear type locomotives designed for use on 
logging railways. The company expects to build one locomotive 
a month. 


The Gibb Instrument Co., Detroit, Mich., makers of electric 
welding equipment, has removed its plant and offices to Bay City, 
Mich. The purpose of this move is to provide increased manu- 
facturing facilities. 


R. M. Chissom, formerly chief clerk to the purchasing agent 
of the Chicago, Indianapolis & Louisville at Chicago, has been 
appointed special representative in the railroad department of the 
Lehon Company, Chicago. 


D. S. Hutcheraft, formerly vice-president of the Indiana Air 
Pump Company, Indianapolis, Ind., has been appointed district 
manager in charge ef the Chicago Pneumatic Tool Company’s 
recently established branch ofhce at Tulsa, Okla. 


A. P. Dennis, who has been officially connected with the Stand- 
ard Coupler Company, New York. since its organization, has 
resigned as vice-president and treasurer. E. F. Pride, secretary 
and assistant treasurer has been elected treasurer and C. T. Lynch 
has been elected secretary. 


The Ingersoll-Rand Company and the A. S. Cameron Steam 
Pump Works, New York, have opened a branch office at 718 
Ellicott Square building, Butfalc, N. Y. This new office is 
equipped to render full service to those interested in the numer- 
ous products manufactured by these companies. 


Ray G. White, formerly Chicago branch manager of B. M. 
Jones & Co., Inc., has recently been appointed eastern railway 
sales agent for the McInnes Steel Company, Ltd., Corry, Pa. 
manufacturers of hammered crucible tool steels. Mr. White has 
opened up a temporary office at 56 Murray street, New York 


City. 


The Minnesota Supply Company with offices in the Pioneer 
building, St. Paul, Minn., has been appointed northwestern rep- 
resentative for the Flannery Bolt Company, Pittsburgh, Pa. 
Blake C. Hepper, formerly with the American Steel Foundries, 
has been elected secretary-treasurer of the Minnesota Supply 
Company. 


B. H. Tripp. formerly San Francisco manager of the Chicago 
Pneumatic Tool Co., has associated himself with F. C. Severin. 
formerly of Niles-Bement-Pond Company and Betts Machine 
Company in the sale of new and used machinery, with offices at 
2220 Chestnut street, Philadelphia, Pa., and 25 Church strect, 
New York City, under the name of Severin-Tripp Machinery 
Company. 


The General Electric Company, Schenectady, N. Y., has set 
aside a fund of $400,000, the income from which will be avail- 
able for encouraging and rewarding service in the electrical field 
hy giving prizes to its employees. As an expression of appreci- 
ation to Charles A. Coffin, who retired in May, 1922, from the 
active leadership of the General Electric Company, the board of 
directors named it the Charles A. Coffin Foundation. 


Alfred B. Carhart has resigned as vice-president and sales 
manager of the Crosby Steam Gage & Valve Company, to be- 
come president and general manager of the Precision Instrument 
Company. Ine, Newark, N. J. Mr. Carhart was for more than 
ten years works manager of the Crosby factory. He is a me- 
chanical and electrical engineer and a graduate of Princeton 
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University. The Precision Instrument Company, Inc., has ac- 
quired control cf the Precision Instrument Company, of Newark, 
N. J., and the present executive officers will retain their con- 
nection with the company. The company’s New York City office 
will be at 114 Liberty street, and the factory will later be moved 
to New York. 


J. J. McCarthy, treasurer and chairman of the board of 
directors of the Chicago-Cleveland Car Roofing Company, 
Chicago, died in Chicago from pneumonia on November 25. 

Mr. McCarthy was born 


at Burlington, Vt, on 
April 8, 1842, and moved 
to Chicago with his 
parents in 1845. His 


first railway experience 
was acquired with the 
Chicago & North West- 
ern in 1855. He was 
engaged in the banking 
business from 1856 to 
1881 in Chicago, being 
associated with the 
Tinkeham Banking Com- 
pany, George C. Smith & 
Co. and the Bank of 
Mcntreal, consecutively. 
During the Civil War 
he was in the service of 
the Army of the 
Potomac in the Quarter- 
master’s Corps, being 
stationed at Harper’s 
Ferry. In 1881, he organized the Chicago Car Roofing Com- 
pany, which later became the Chicago-Cleveland Car Roofing Com- 
pany. At the time of the Chicago fire, when the currency of the 
banks of that city could not be reached because of the fire, Mr. 
McCarthy went to New York and secured the first currency 
that was put into circulation immediately following the fre. 
Mr. McCarthy was said to be one of the two oldest residents 
of Chicago. 


J. J. McCarthy 


Peter A. Frasse & Co., Inc, New York City, has been ap- 
pointed exclusive eastern distributor for the electric carbon, alloy 
and tool steels in bars, billets and die blocks manufactured by 
the Sizer Steel Corporation with plants at Buffalo, N. Y., and 
Solvay (Syracuse) N. Y., combined with the equipment of the 
Frasse Steel Works, Inc., Hartford, Conn., for cold finishing 
and heat treating. The Frasse Steel Works has been appointed 
the exclusive New England distributor for the Sizer Steel Cor- 
poration. 


The Reed-Prentice Company, Worcester, Mass, has purchased 
outright the good will, business and certain assets of the Becker 
Milling Machine Company, Hyde Park, Mass., and the Whit- 
comb-Blaisdell Machine Tool Company, Worcester, Mass., and 
will manufacture the products of these two companies henceforth 
in its own plant at Worcester. The products will carry their 
former names, but the manufacturing will be all concentrated in 
the Reed-Prentice plant and the selling will be done by their 
present, and enlarged, sales force. 


E. T. Fishwick. formerly sales manager of the Worthington 
Pump & Machinery Corporation, New York, has been elected 
vice-president in charge of sales to succeed F. H. Jones, resigned. 
William Goodman, assistant to vice-president, has been elected 
vice-president in charge of engineering and manufacturing to 
succeed J. E. Sague. resigned. Both Mr. Jones and Mr. Sague 
will remain with the corporation in a consulting capacity. James 


C. Barnaby, plant engineer of the Staten Island Shipbuilding. 


Compeny, 1s now in charge of certain eingineering work in the 
Diesel oil engine division of the Worthington Pump & Machinery 
Corporation. 


E. D. Lynch, of the railway department, Westinghouse Elec- 
tric & Manufacturing Company, Fast Pittsburgh, Pa., has been 
transferred to the New Haven, Conn., office, to fill the vacany 
made by J. P. Alexander's removal to the Boston, Mass., office. 
R. W. Everson, sales manager of the Mexican branch of the 
Westinghouse Electric International Company, has been ap- 
pointed district manager of the Atlanta, Ga., office of the West- 
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inghouse Lamp Company, to succeed Julien Binford, Jr., resigned. 
A. G. Crocker has been appointed special power representative 
in the Detroit, Mich., office of the Westinghouse Electric & 
Manufacturing Company. 


Herbert H. Hewitt, president of the Hewitt Rubber Com- 
pany, Buffalo, N. Y.; the Magnus Company, Inc, New York; 
the Reading Car Wheel Company, Reading, Pa., and the St. 
Thomas Brass Company, St. Thomas, Ont., died at his home in 
Buffalo on December 19. Mr. Hewitt had been in poor health 
for two years. He was born on January 19, 1855, at Detroit, 
Mich., and entered the employ of the Pullman Company when 
he was about 20 years old and later became manager of that 
company. He subsequently went to Buffalo where he estab- 
lished the Buffalo Brass Company and the Union Car Works. 
The latter company later became the Buffalo Car Works of the 
American Car & Foundry Company. Mr. Hewitt was the in- 
ventor of several railroad appliances and served as president of 
the Magnus Company since its organization in 1899, 


Frank N. Phelps was recently placed in charge of rail- 
road sales of Baker industrial tractors and trucks, manu- 
factured by the Baker 
R & L Company, Cleve- 
land, Ohio. Mr. Phelps 
was born at Boston, 
Mass., on December 14, 
1878. He received a 
mechanical engineering 
education at Massa- 
chusetts Institute of 
Technology and _ has 
been identified with the 
electric vehicle industry 
since 1911, when he 
took over the sale of 
Baker road trucks in 
New England. Mr. 
Phelps now becomes 
special railroad repre- 
sentative of the same 
company as noted 
above. 


F. N. Pheips 


Daniel M. Brady Honored 


The directors of the Brady Brass Company, New York, ten- 
dered a luncheon at the India House, New York, on December 
6, in honor of their president, Daniel M. Brady. The dinner 
was given in recognition of the fact that he has just completed 
a half century of service in the railway industry and two score 
years in the metal trade. There were a large number of guests, 
all business friends of Mr. Brady. Hon. Morgan J. O’Brien 
presided as toastmaster and addresses were made by Henry A. 
Bishop of Bridgeport, Conn.; John F. Fowles, vice-president of 
W. R. Grace & Co., and C. S. Trench, editor of the American 
Metal Market. Mr. Bishop made a presentation speech, Mr. 
Brady being the recipient of a gold watch, suitably engraved 
for the occasion, from the stockholders of the company. 


Bethlehem Steel Corporation Absorbs the Midvale 
and the Cambria Companies 


The board of directors of the Bethlehem Steel Corporation at a 
special meeting on November 24 authorized contracts for the 
purchase of the plants and other assets of the Midvale Steel & 
Ordnance Company and of the Cambria Steel Company, except- 
ing the ordnance plant and other business located at Nicetown, ` 
Pa.. and assets appurtenant thereto. 

Through the acquisition of the properties of the Midvale and 
Cambria companies, the Bethlehem Company will acquire plants 


-at Coatesville and Johnstown, Fa., and Wilmington, Del., and 


important developed iron ore properties in Michigan and Min- 
nesota. as well as developed coal properties in Pennsylvania. It 
will also give to Bethlchem important lines of steel products 
which it does not now manufacture, such as steel freight and 
mine cars, steel wheels, boiler tubes, agricultural implement parts, 
etc. The Bethlehem Company’s present annual ingot capacity 
of 4,800,000 tons will be increased to 7,600,000 tons by the Mid- 
vale-Cambria purchase. 
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Standard Stoker Company 


The management of the Standard Stoker Company, Inc., New 
York, has been changed. Frank L. Connable, of New York, 
vice-president of E. I. du Pont de Nemours Company, who was 
president of the Stand- 
ard Stoker Company, is 
now chairman of the 
board; W. A. Larner, 
of New York, vice- 
president of Peyton-du 
Pont Securities Com- 
pany, is now president ; 
Eugene du Pont, of 
Greenville, Del., a direc- 
tor of E. I. du Pont de 
Nemours, remains as 
vice-president of the 
Standard Stoker Com- 
pany, and T. W. Keith- 
ley, of Wilmington, Del., 
formerly secretary, is 
now secretary and treas- 
urer. The directors 
include F. L. Connable, 
W. C. Peyton, of New 
York, who is president 
of Peyton-du Pont Se- 
curities Company; W. A. Simonton, director of traffic of E. I. 
du Pont de Nemours Co., Wilmington. Del.; G. W. Keithley, 
Eugene du Pont and W. A. Larner. W. R. Williams, of Rich- 
mond, Va., has been appointed general manager with headquarters 
for the present at Erie, Pa., and Frank P. Roesch, who was 
western manager, has been appointed sales manager with 
headquarters at Chicago. 


William R. Williams was born in Bristol, Va., on November 
16, 1866, and was educated in the schools of Richmond, Va. He 
later, for ten years, attended Virginia Mechanics’ Institute, a night 
school, part of the time 
teaching mathematics 
and drawing. At the 
age of 15 he entered the 
employment of the Old 
Dominion Iron & Steel 
Company at Belle Island, 
Richmond, serving for 
six years and when he 
left that company was 
chief of works’ office. 
He later went to the 
Richmond Locomotive 
Works, and was secre- 
tary of the company 
when it was consolidated 
with the American 
Locomotive Company. 
He remained with the 
latter company two years 
as local purchasing agent 
—a total length of serv- 
ice with the locomotive : : 
companies of 18 years. In 1905, in co-operation with Joseph 
Bryan, formerly president of the Richmond Locomotive Company, 
he organized the Richmond Forgings Corporation. Mr. Williams 
served as vice-president of the new company until his recent 
appointment as general manager of the Standard Stoker Company. 
In July, 1920, he was appointed assistant secretary of war by 
President Wilson and served until March 4, 1921, when he was 
reappointed by President Harding and served for one month, 
returning to the Richmond Forgings Corporation. 


W. R. Williams 


Frank P. Roesch 


Frank P. Roesch was born in Alsace, France, and came to . 


this country immediately after the close of the Franco-Prussian 
War. After graduating from high school he entered the service 
of the Chicago, Rock Island & Pacific as machinist apprentice at 
Trenton, Mo., ard while serving his apprenticeship studied 
mechanical engineering under the tuition of his father. Upon 
the completion of his apprenticeship he went west, working as a 
machinist in various shops until he resigned a foremanship to 
take a job as fireman, being later advanced to locomotive engine- 
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man. In 1899 he was promoted to traveling engineer on the 
Colorado & Southern and later was general traveling engineer of 
the Colorado & Southern System-Atchison, Topeka & Santa Fe, 
joint lines. In February, 1902, he was appointed master 
mechanic of the Chicago & Alton at Slater, Mo. He later served 
as general manager of the Hicks Locomotive & Car Works until 
the plant’ was sold in 1906, when he resigned to become master 
mechanic of the Southern Railway at. Birmingham, Ala., and 
later was transferred to Spencer, N. C. In 1908 he was appointed 
master mechanic of the El Paso & Southwestern at Douglas, Ariz., 
where he remained until August, 1918, when he was appointed 
regional fuel supervisor, Northwest Region, U. S. R. A., and at 
the close of the railroad administration he became identified with 
the Standard Stoker Company, as its western manager. 

Mr. Roesch has been a frequent contributor to the various 
railway technical journals since 1898. He is an authority on 
subjects pertaining to locomotive operation, combustion, etc., and 
iS a past president of the Traveling Engineers’ Association. 


TRADE PUBLICATIONS 


BoiterR Freep WATER TREATMENT.—The Dearborn Chemical 
Company, Chicago, has issued a booklet entitled, “35 Years’ 
Progress Boiled Down,” in which the scientific treatment of 
waters for steam use are briefly summarized. 


MISCELLANEOUS EQUIPMENT.—The Western Tool & Manufac- 
turing Company, Springfield, Ohio, has issued catalogue No. 19 
illustrating its line of expanding mandrels, tool holders, lathe 
dogs,°C clamps, shop furniture, emery wheel dressers, and vises. 


LocoMoTivE STARTER.—A booklet describing and illustrating 
the Street locomotive starter has recently been issued by Cle- 
ment F. Street, Greenwich, Conn. Photographs and drawings 
are included showing the locomotive starter as applied to the 
trailer axle, and also diagrams showing the increase in starting 
tractive force obtained by the application of the starter. 


Coxe Stoker.—Bulletin CB1 and a small booklet entitled, 
“Service,” have recently been issued by the Combustion Engineer- 
ing Corporation, New York. The bulletin, covering the per- 
formance of the Coxe stoker on western and midwestern bitumi- 
nous coals, contains a number of test reports, each of which is 
accompanied by corresponding curves; also a number of illustra- 
tions of successful installations. 


TECHNICAL INFORMATION ON Micarta GeEarsS.—In order to 
acquaint gear users with the advantages of Micarta gears, the 
Westinghouse Electric & Manufacturing Company has issued a 
20-page booklet, entitled “Salient Facts on Silent Gears.” The 
booklet describes the advantages af the use of Micarta gears 
and pinions and gives photographs and data describing some of 
their applications, tables of gear data. etc., enabling the gear user 
to judge whether or not they are applicable to his machinery. 


SUBWAY AND ELEVATED SyYSTEMS.—The principal characteris- 
tics of several great rapid transit systems from an electrical en- 
gineering viewpoint are presented in Bulletin 44018 issued by the 
General Electric Company. The facilities for power production, 
transformation, transmission and utilization are outlined briefly 
for each of the systems in the cities of Boston, Chicago, New 
York and Philadelphia. 

The General Electric Company has taken a most important 
part in the manufacture of various types of apparatus for use on 
all of these systems. Exhaustive engineering studies and tests 
have been conducted by trained engineers to insure the selection 
of the proper equipment for the most reliable and efficient opera- 
tion. 

In the spring of 1893 the “Intramural Railway” was con- 
structed at the World’s Fair at Chicago and equipment was fur- 
nished by the General Electric Company for its operation. In 
1895 the Metropolitan West Side Elevated Railway in Chicago 
was equipped on the same general plan and later in the year the 
Lake Street Elevated (Chicago) and Brooklyn Bridge (New 
York). In July 1897 a train of six motor cars was successfully 
operated in the presence of engineers of the South Side Elevated 
road and less than a year later 120 cars were in operation in 
Chicago, and the use of steam locomotives had been abandoned. 


January, 1923 


EQUIPMENT AND SHOPS 


Locomotive Orders 


THE CuHicaco, MILWAUKEE & St. PauL has ordered 75 2-8-2 
type locomotives from the Baldwin Locomotive Works. 


THE CENTRAL OF NEW Jersey has ordered 10, 8-wheel switch- 
ing locomotives from the American Locomotive Company. 


Tue Lenicca VALLEY has ordered 30 locomotive tenders from 
the American Locomotive Company. 


THE CHICAGO, BURLINGTON & Quincy has ordered 50 2-8-2 
type and 10 2-10-2 type locomotives from the Baldwin Locomotive 
Works. 


THE NorTHERN Paciric has ordered 20 4-6-2 type, 25 2-8-2 
type and 4 2-8-8-2 type locomotives from the American Loco- 
motive Company. 


THE MINNEAPOLIS, ST. PauL & SAuLT STE. Marie has ordered 
5 4-6-2 type locomotives from the American Locomotive Com- 
pany. These locomotives will have 25 in. by 26 in. cylinders and 
a total weight in working order of 269,000 1b. 


THE Denver & Rio GRANDE WESTERN has ordered 10 4-8-2 
type and 15 Mallet type locomotives from the American Loco- 
motive Company. The 4-8-2 will have 28 in. by 30 in. cylinders 
and a total weight in working order of 377,000 Ib. Of the Mallets 
which are all of the 2-8-8-2 type, 10 will have 25 in. and 39 in. by 
32 in. cylinders and a total weight in working order of 531,000 
lb. and five will have a total weight in working order of 230,000 
Tb. 


Passenger Car Orders 


Tue Cuicaco, Rock Istanp & Paciric has ordered 50, 70-ft. 
steel suburban cars from the Standard Steel Car Company. 


THE PHILADELPHIA & Reaping has ordered 45 steel suburban 
passenger coaches and 5 steel suburban combination passenger 
and baggage cars from the Bethlehem Shipbuilding Corporation, 
Harlan Plant. l 


Tue Lone Istanp has ordered 40 motér cars, 20 electric trailer 
cars, 20 trailer coaches for steam suburban serviee,. 10 coaches 
for steam service and 2 combination bággage and mail cars from 
the American Car & Foundry Company. 


Tue SouTHERN PaciFic will order 15 steel coaches for main 
line through service, 60 steel coaches for local service, 10 steel 
diners, 11 steel buffet baggage cars, 35 steel combination mail 
and baggage cars and 10 steel baggage aars. 


THe New YorK CENTRAL has ordered:.35, 70-ft. steel coaches 
with 4-wheel trucks from the Pullman Company; 20 combination 
passenger and baggage cars and 10 coaches from the Pressed 
Steel Car Company; 30 multiple unit steel passenger. motor cars 
for suburban service, 20 coaches and 10 baggage cars from the 
Standard Steel Car Company and 40 baggage cars and 20 coaches 
from the American Car & Foundry Company. 


Freight Car Orders 


Tue Gurr Rerininc Company, Pittsburgh, Pa., has ordered 
150 tank cars from the Standard Steel Car Company. 


THe Pere MARQUETTE has ordered 500 hopper cars of 50 tons’ 
capacity from the Ralston Steel Car Company and 1,500 box cars 
from the Western Steel Car & Foundry Company. 


THE NorTHERN Paciric has ordered 1,000 box cars from the 
American Car & Foundry Company, 1.000 from the General 
American Car Company, and 1,000 from the Western Steel Car 
& Foundry Company. 


Tre St. Louis SOUTHWESTERN has ordered 500 box cars from 
the American Car & Foundry Company, 500 automobile cars from 
the Mt. Vernon Car Company and 200 convertible cars from the 
Rogers Ballast Car Company. 


Tae Union Paciric has ordered 1,000 refrigerator cars from 
the Pullman Company, 1,000 from the General American Car 
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Company, 1,030 from the Pacific Car & Foundry Company, 1,500 
from the Standard Steel Car Company, and 500 from the Mt. 
Vernon Car Company. 

Tue UNION TANK Car Company has ordered 1,000 tank cars 
of 10,000 gal. capacity from the Standard Steel Car Company, 
1,000 from the American Car & Foundry Company, 500 from 
the General American Tank Car Corporation and 500 from the 
Cambria Steel Company. 

THe Cuicaco, MILWAUKEE & ST. PauL has placed orders with 
the Bettendorf Company for 3,000 gondola cars; the Western 
Steel Car & Foundry Company for 2,000 box and 1,000 gondola 
cars; the General American Car Company for 500 automobile 
cars and the Pullman Company for 1,000 gondola cars. 


Machinery and Tools 


Tue Norro_K & WESTERN has ordered from the N iles- Bement- 
Pond Company two right line 8-ft. radial drills. 


THE PENNSYLVANIA has ordered from various builders about 
35 tools, including lathes, grinders and horizontal borers. 


THE Missouri, Kansas & Texas has ordered a 10-ft. full 
pneumatic plate flanging clamp from the Niles-Bement- Pond 


Company. 


THe SouTHERN Pacific has ordered a Niles end-driven axle 
lathe, a piston rod grinder, and a quartering machine from the 
Niles-Bement-Pond Company. 


Shops and Terminals 


SOUTHERN Paciric.—This company contemplates the expendi- 
ture of $250,000 in shop buildings and machinery at El Paso, Tex. 


St. Louts-SaAn FRrancisco.—This company has awarded a con- 
tract for a 300-ton concrete coaling station at Ft. Smith, Ark., to 
Roberts & Schaefer Company, Chicago. 


Cuicaco, St. PauL, MINNEAPOLIS & OMAHA.—This company 
has awarded a contract to the Ogle Construction Company, Chi- 
cago, for a 150-ton frame coaling station at Emerson, Neb. 


Missouri Paciric.—This company has awarded a contract to 
Joseph E. Nelson & Sons, Chicago, for the construction of a 
one-story brick boiler house 47 ft. by 50 ft. at Coffeyville, Kan. 


Cuicaco, BURLINGTON & Quincy.—This company has awarded 
a contract to Joseph E. Nelson & Sons, Chicago, for the laying 
of 18,000 ft. of 16 in. pipe for its water treating plant at Gales- 
burg, Ill. 


(CLEVELAND, CINCINNATI, Cuicaco & St. Louis.—This company 
has awarded a contract to the Ogle Construction Company, Chi- 
cago, Ill., for the construction of a 400-ton, three track, concrete 
coaling station at Hillsbero, IN. 


GREAT NorTHERN.—This company has awarded a contract to 
the Roberts & Schaefer Company, Chicago, for the construction of 
a 500-ton fireproof, three track, automatic electric roller skip type 
locomotive coaling plant at Havre, Mont. 


Cuicaco, Rock Istann & Paciric.--This company has awarded 
a contract to the T. S. Leake Construction Company, Chicago, 
for a one-story addition, 40 ft. by 275 ft., to its machine shop 
and for the construction of a woodworking mill, 60 ft. by 128 
ft, at Cedar Rapids, Iowa. 


Union Paciric.—This company has completed plans for the 
immediate construction of shops and vards at I.os Angeles, Cal., 
to cost approximately $1,750,000. The new terminal will include 
an enginehouse, locomotive shops, freight car shops, coach shops, 
yards and related facilities. i 


ILLINOIS CENTRAL.— This company has awarded a contract to 
the Railroad Water & Ccal Handling Company, Chicago, for 
a 300-ton coaling station at Macomb, Miss., and a contract to 
W. J. Zitterel & Co., Webster City, Iowa, for the construction 
of a water station at Calumet, Iowa. 


Cuicaco, INDIANAPOLIS & LouisviILtte.—This company has 
awarded a contract to the Ogle Construction Company, Chicago, 
for the rebuilding of a coaling station of 300 tons’ capacity at 
South Hammond, Ind., to replace cne which was recently de- 
stroyed by fire. The company also will construct a one-story 
frame shop 45 ft. by 200 ft., at Lafayette, Ind., to cost approxi- 
mately $8,000, to replace one recently destroyed by fire. 
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New York, New Haven & Hartrcrp.—This company will 
install a new turbine generator in its Cos Cob power station to 
take care of an increased load due to the placing in service of 
12 new high speed passenger locomotives. The new generator is 
a 9,000 kw., single phase, 25-cycle unit. 


Union Ralitroap.—This company, which is an affiliated line 
of the United States Steel Corporation, has awarded a contract 
to the Roberts & Schaefer Company, engineers and contractors, 
Chicago, for a 100-ton capacity, two-track, reinforced concrete, 
automatic electric, Simplex rollér skip type coaling and sanding 
plant, at Bessemer, Pa. 


Louisiana & ARKANSAS.—This company, through its agents, 
Harrington, Howard & Ash, consulting engineers of Kansas City, 
Mo., has awarded a contract to the Herman & McCain Con- 
struction Company, Little Rock, Ark., for the building of a one 
story, brick and reinforced concrete locomotive shop to cost ap- 
proximately $150,000, at Mirden, La. The shops of the company 
were previously at Stamps, Ark. 


PERSONAL MENTION 


General 


J. F. SHEAHAN has been appointed mechanical engineer of the 
Atlanta, Birmingham & Atlantic with headquarters at Atlanta, Ga. 


A. W. KIRKLAND has been appointed superintendent of motive 
power of the Atlanta, Birmingham & Atlantic with headquarters 
at Fitzgerald, Ga. : 


H. L. Hanna has been appointed mechanical engineer of the 
New York, Chicago & St. Louis with headquarters at Cleveland, 
Ohio, succeeding T. A. Lawes, retired, 


C. S. PATTON, superintendent of motive power (system) of the 
Seaboard Air Line, has been appointed superintendent of motive 
power, Northern district, with headquarters at Norfolk, Va. 


G. T. DePuer, mechanical superintendent of the Ohio region of 
the Erie, with headquarters at Youngstown, Ohio, has been trans- 
ferred to the Chicago region, with headquarters at Chicago, Ill. 


J. J. HANLIN, assistant superintendent motive power (system) 
of the Seaboard Air Line, has been appointed. superintendent of 
motive power, Southern district, with headquarters at Savannah, 
Ga. 


L. D. FREEMAN, assistant superintendent of motive power 
(system) of the Seaboard Air Line, has been appointed assistant 
to the manager of the mechanical department with headquarters 
at Portsmouth, Va. Master mechanics will hereafter report 
directly to the manager of the mechanical department on matters 
concerning classified repairs and to superintendents of motive 
power of their respective districts on other mechanical matters. 
Shop superintendents and other officers hitherto reporting to the 
superintendent of motive power (system) will report to the 
manager of the mechanical department. 


Master Mechanics and Road Foremen 


C. E. McCroskey has been appointed master mechanic of the 
Gulf Coast Lines, with headquarters at Kingsville, Tex. 

E. M. BrocKMAYER has been promoted to road foreman of 
engines on the Detroit-Canadian division of the Pere Marquette 
with headquarters at Detroit, Mich. 


W. H. Graves, locomotive engineer, has been promoted to road 
foreman of engines of the St. Louis Southwestern with head- 
quarters at Pine Bluff, Ark., succeeding A. Townsend. 


E. H. McFapen, assistant superintendent of shops of the 
St. Louis Southwestern at Pine Bluff, Ark., has been promoted 
to master mechanic, with the same headquarters, succeeding J. W. 
Blakeburn, deceased. 

D. Davis, assistant master mechanic of the Lehigh Valley with 
headquarters at Easton, Pa. has been promoted to master 
mechanic with headquarters at Coxton, Pa., succeeding W. B. 
Woolever, resigned. 
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C. H. HoLDREDGE, assistant general air brake inspector on the 
Southern Pacific, with headquarters at Los Angeles, Cal., has been 
promoted to district road foreman of engines, with headquarters at 
the same place, succeeding A. M. Meston, who has resigned. © 


W. S. TASKER, general foreman of shops on the Atchison, 
Topeka & Santa Fe at Clovis, N. M., has been promoted to 
master mechanic of the Panhandle division, with headquarters 
at Wellington, Kan., succeeding A. Dinan, retired on pension. 


W. R. Lane has been appointed road foreman of engines of the 
Missouri division and L. L. LAsswELL cf the Illinois division of 
the Atchison, Topeka & Santa Fe, with headquarters at Shopton, 
Jowa. C. C. Reynorps has been appointed district road foreman 
of engines of the Los Angeles division, with headquarters at Los 
Angeles, Cal. P. J. MAaLoney has been appointed road foreman 
of engines of the first district of the Albuquerque division, with 
headquarters at Albuquerque, N. M., and the jurisdiction of W. 
Daze will be confined to the second district of the Albuquerque 
division with headquarters at Winslow, Ariz. 


_ Shop and Enginehouse 


A. TOWNSEND, road foreman of engines, of the St. Louis 
Southwestern at Pine Bluff, Ark., has been promoted to assistant 
superintendent of shops at the same point, succeeding E. H. 
McFadden. 


D. A. Cassipay has been appointed day enginehouse foreman of 
the Baltimore & Ohio, with headquarters at Hazelton, Pa., suc- 
ceeding A. McCormick, transferred. F. C. Ryan has been pro- 
moted to night enginehouse foreman at Hazelton, succeeding Mr. 
Cassiday, and C. STEPHENSON has been appointed boi'er foreman, 
succeeding Mr. Ryan. 


Obituary 


W. QUEENAN, assistant superintendent of shops of the Chicago, 
Burlington & Quincy with headquarters at Aurora, Ill., died 
November 28 after a short illness. 


Jonn T. CHAMBERLAIN, for a number of years master car 
builder of the Boston & Maine, died on December 12 at Medford, 
Massachusetts. Mr. Chamberlain was born at Eckington, England, 

“ss on May 21, 1849, and 
came to this country 
with his parents shortly 
thereafter, locating at 
New. York City. At the 
age of 18 he went to 
Kent, Ohio, to learn car 
building. In 1870 he 
entered the service of 
the Boston & Albany 
in its Allston (Boston) 
shops. In 1888 he left 
the Boston & Albany 
to go to Wichita, Kan. 
as superintendent of the 


Burton Stock Car 
Company. Two years 
later he returned to 
New England as master 
car builder of the 
J. T. Chamberlain Boston & Maine. i He 
served in this position 
until the time of his 


retirement in 1907. Mr. Chamberlain was president of the Master 
Car Builders’ Association in 1901. 


L. L. Dawson, who was superintendent of motive power of 
the Ft. Worth & Denver City, with headquarters at Childress, 
Tex., until his retirement in 1918. died on December 11 at Cham- 
paign, Ill. He was born on February 5, 1863, in London, England. 
He came to the United States when a boy and entered railway 
service in February, 1880, as a machinist apprentice in the shops 
of the Illinois Central at Champaign, Ill. He received various 
promotions until he was made foreman of the shops at Champaign, 
in May, 1892. He was promoted to general foreman of shops 
at Louisville, Ky., in January, 1897, and a year later he was 
promoted to master mechanic at Memphis, Tenn. He held this 
position for several years until his appointment as superintendent 
of motive power of the Ft. Worth & Denver City, which position 
he held at the time of his retirement. 
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One of the most important branches of the work of the car 
department is the inspection of cars to ascertain whether they 
are in need of repairs or whether they 


Competition are fit for a certain class of freight. 
on Car The expense of performing this work 
Inspection is a fairly large item and the inspection 


has such a direct effect on the safety 
and economy of operation, that it is a matter which requires 
constant attention. In order to bring out information regard- 
ing the methods used in handling the inspection of freight 
cars on various roads, the Railway Mechanical Engineer 
offers a first prize of $50 and a second prize of $35 for the 
best articles dealing with this subject that are received before 
March 30, 1923. The articles may be of a general nature or 
may cover some special phase of car inspection, such as the 
methods of inspection in train yards, locating defects in 
wheels and trucks, inspection of cars for grain loading, etc. 
The articles will be rated according to the practical value of 
the methods described and the ideas presented, and not on 
the basis of literary merit. In addition to the prizes men- 
tioned above, any other articles that are published in the 
Railway Mechanical Engineer will be paid for at regular 
space rates. Articles entered in this competition should be 
mailed to the Managing Editor, Railway Mechanical Engi- 
neer, Woolworth Building, New York City, early enough io 
reach our office before March 30. 


The rapid growth of civilization has been almost directly 
proportional to man’s success in devising ways and means 


to communicate with his fellows. First 

The Value verbally, then by writing and printing, 
of Exchanging then by the telephone and telegraph, 
Ideas and finally by radio, men learned to 


exchange opinions and ideas, thereby 
contributing in no small measure to the rapid development 
of national life and industry. Until the comparatively recent 
invention, enabling messages to be broadcasted by radio to 
thousands, if not millions, of people, the printed word was 
most effective in reaching a wide circulation. Nor has this 
form of communication lost its power, and thinking people 
realize, therefore, the important function of a technical paper 
like the Railway Mechanical Engineer in disseminating 
knowledge which will not only help its readers in their work, 
but keep them posted regarding the latest news and develop- 
ments in their particular line. 

Most men realize the importance of this work, but unfor- 
tunately some do not. The latter frequently fail to read 
technical papers and profit by the information so readily 
available. They never submit their experiences for pub- 
lication and thereby increase the general] store of knowledge. 
It is reported that in a specific case a railroad man, who 
should have known better, made the remark that his road 
had tried out a certain piece of apparatus at a cost of $8,000 
and he did not propose to make the results of those tests 
available to other railroad men who would thereby get the 
information without cost. “Let them find out for them- 
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selves,” he is quoted as saying. If Columbus, for example, 
had taken this attitude, where would we be in 1923? 

Railroad men should not only exchange ideas verbally 
among themselves, but they should read the books and tech- 
nical papers most closely allied with their work, contributing 
regularly for publication such ideas regarding the work as 
they think will be of general interest and value. The im- 
portance of this practice is aptly indicated in the words of 
A. W. Shaw: “You have an idea. I have an idea. We 
swap. Now you have two ideas, and I have two ideas.” 
There is no way of getting around this logic. In few other 
human transactions can two people give each other some- 
thing and yet each have more than at first. 


In view of their relatively small experience with grinding 
machines, some railroad shop men probably do not realize 
the necessity of balancing the grinding 
Balance wheels with the greatest care. This 
the should be done whether the wheels are 
Grinding Wheels used on common floor grinders or on 
the heaviest surface grinding machine. 
It should be done whenever a new wheel is first applied as 
a check on the manufacturers’ balancing, and it should be 
done at intervals during the life of the wheel, since cases 
have been known where a perfectly balanced new wheel be- 
came out of balance when half worn out. While vibration 
can be caused by other defects, such as loose bearings, build- 
ing vibration, revolving parts out of balance, lack of proper 
steady-rests, etc., unbalanced grinding wheels are probably 
the most common cause of vibration and chatter marks on 
work which is being ground. The unbalanced wheel is waste- 
ful of power, produces rough work and will eventually break 
with possible serious results, if the vibration becomes severe 
enough. Obviously these reasons are of sufficient importance 
to warrant the most careful attention to grinding wheel 
balance. 

The most natural place for an operator to look when he 
discovers chatter marks on ground work is at the spindle 
bearings of the grinding machine. While these bearings 
should be under constant surveillance, it must be remembered 
that the wheel spindle requires sufficient play in the bearings 
to permit a film of oil to be retained for purposes of lubri- 
cation. If the spindle bearings are unduly tightened in an 
attempt to prevent chatter marks caused by an unbalanced 
wheel, the spindle will bind and heat. 

If chatter marks are not caused by loose bearings, im- 
properly adjusted steady-rests, or building vibration, the 
grinding wheel should be carefully checked for balance, 
preferably mounted on its spindle. The common method is 
to support the wheel spindle on parallel, horizontal ways 
along which the spindle can roll if it is not correctly bal- 
anced. If the wheel is out of balance, correction can be 
made by chipping out a certain amount of material at the 
right point on the wheel. In large hole wheels a lead insert 
is sometimes provided and the wheel can then be balanced 
by drilling out or adding a slight amount of lead as needed. 
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In still other large hole wheels balancing can be accomplished 
by means of an adjustable lead tubing on a wire enclosed 
within the keyed driving flanges. In view of the importance 
of correctly balanced grinding wheels in attaining smooth 
work and reducing the possibility of danger to operators it 
will pay to make arrangements for the systemmatic and 
careful check of grinding wheel balance. 


When cars were built entirely of wood, many were con- 
structed with the end-sills extending beyond the body, be- 
cause this so-called outside or plat- 
form end-sill facilitated repairs. It 
also had an important advantage in 
operation because it made it easy for 
the trainman to go from one side of the 
car to the other. Since the adoption of steel underframes, 
end-sills do not require frequent repairs and the outside sill 
has largely gone out of use. It is still an open question, 
however, whether this construction is not desirable even under 
present conditions. The men who work in the yards fre- 
quently have to-go from one side of a train to the other and 
it is also necessary for trainmen to cross over at times in road 
service. While ladders are provided so that men can go over 
the top of the cars, this method is so inconvenient that they 
will usually step across on the couplers. There are no hand- 
holds required near the center of the car and there is no place 
that gives a good footing so it is often dangerous to cross be- 
tween the cars unless they have platform end-sills. There 
are certainly some advantages in outside end-sills from the 
operating standpoint but it is largely a matter of judgment 
whether the additional cost of such construction is justified, 
for it would necessarily require a slightly longer under- 
frame. As a rule, car designers consider that standard safety 
appliances make cars convenient and safe for switchmen and 
trainmen and little attention is given to features of construc- 
tion that might make a car more attractive to the men on the 
road. In some cases the operating department is very in- 
sistent on the use of platform end-sills and if the transporta- 
tion men were consulted in the matter it is probable that 
they would be found practically unanimous in favor of such 
construction. 


Advantages of 
Outside 
End-Sills 


At the recent meeting of the American Society of Mechanical 
Engineers a paper was presented on the subject of size 
standardization by preferred numbers. 

Standardization This is a matter which has not been 

by Preferred given much attention in this country, 

Sizes but seems to offer possibilities for sim- 
plification and for elimination of waste 
that should be carefully considered in buying railroad equip- 
ment. ‘The authors point out that the choice of sizes used 
in industry and commerce in most cases is arbitrary, and 
that slight variations in the sizes finally decided upon are, 
as a rule, of little importance. For instance, in designing a 
bearing, the area is first determined, which leads to the 
choice of suitable diameters and lengths. Suppose the length 
is selected arbitrarily and the corresponding diameter is 
found to be 1.70 in., or approximately 1-45/64. The de- 
signer must now decide whether he shall reduce the size to 
1-11/16 in., or whether he shall increase it to 1-23/32, or 
to get a more common size, to 134 in. Different men have 
different ideas as to the permissible variation from calcu- 
lated dimensions and the result is an almost limitless number 
of sizes. 

If certain dimensions are accepted as preferred values, 
and spaced to fit ordinary requirements, choices may be 
made in these preferred sizes and a considerable degree of 
standardization accomplished with little effort. This idea 
has already been applied to some extent—for instance, in 
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driving wheel centers, although in this instance the size in- 
tervals are not logical. The most satisfactory arrangement 
is to have each size increased in a definite ratio over the 
one before. For instance, a preferred number system which 
has been adopted in Germany has several ratios in which 
each size increases over the preceding size by approximately 
60 per cent, 26 per cent, 12 per cent, 6 per cent, and 3 per 
cent. A series of preferred sizes increasing in geometric pro- 
gression may be too great a departure from the existing sys- 
tem to be adopted at the present time, but the idea of stand- 
ardizing the minimum number of sizes in order to facilitate 
interchangeable manufacturing is readily applied, and merits 
thorough consideration. 


One of the most important jobs in all locomotive shops is 
machining shoes and wedges. Formerly this operation was 
almost always done on the planer, 


Machining which was a slow and troublesome 
Shoes and process. Sometimes the castings were 
Wedges set up three different times to finish 


the channel and the two sides. Regard- 
less of the method used, it is difficult to finish the channel 
properly. Shoes and wedges that are to be machined on a 
planer should be set with the flanges up and a multiple cutter 
used to finish the four faces at the same time. Even with 
this method, the time lost while setting up and removing the 
work and during the return stroke of the table is excessive. 
The best method of finishing shoes and wedges is, un- 
questionably, to use a milling machine. Either the planer 
type or the knee type can be used. The cutters can readily 
be arranged to mill the channel and the outside of the 
flanges at the same time, and since the cutters enter the 
castings under the scale, they do not become dull as quickly 
as planer tools. If shoes and wedges are set up in gangs on 
a planer type milling machine, they can be attached or re- 
moved from the fixture while the machine is cutting, thus 
reducing the idle time of the machine to a minimum. The 
one thing to be guarded against in milling shoes and wedges 
is damage to the cutters. Both the solid type and the inserted 
type cutters are costly, and if they are spoiled the economy 
of the method is offset by the cost of replacing them. Bronze 
shoes and wedges often contain small amounts of sand which 
soon dull the cutters, making it impractical to finish them 
by milling. However, where either cast iron or cast steel 
shoes and wedges are used, if the metal is of the proper 
composition and the castings are reasondbly clean, a high 
cutting speed can be used, and milling will be found by far 
the best method for finishing these parts. 


While the railroads have inquired for and actually purchased 
a large number of new machine tools in the past few months, 
repair shops and enginehouses are still 


Modern greatly deficient in modern machine 
Shop Machinery equipment. This lack of up-to-date 
Needed machinery handicaps the railroads, as 


pointed out in an article published else- 
where in this issue. The article discusses at some length 
the present machine deficiency, indicating the causes which 
have brought it about and suggesting some of the things 
which can be done to remedy it. 

There is no question that the many obsolete and inefficient 
machines now used in railroad shops and enginehouses result 
in excessive repair costs and cause equipment to be held out 
of service, while waiting and undergoing repairs, longer than 
should be necessary. This has a direct and deleterious effect 
on revenue-earning capacity and therefore on net earnings. 
Owing to the fact that the machine department is usually 
the limiting factor in shop output, the condition of machine 
equipment is doubly important, a fact not always fully 
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appreciated. It may safely be said that money spent by the 
railroads for shop machinery in recent years has been insuffi- 
cient to replace machines as fast as they became worn and 
out-of-date. Cars and locomotives, in the meantime, have 
increased in both number and size so that under present 
conditions the machine shop is more than ever the “neck of 
the bottle” of shop production. 

The present condition of shop machinery can be readily 
realized from the fact that in shops of some of the most 
prosperous railroads, the machine tools are on an average 
20 years old. These machines lack the power to push high- 
speed steel tools to anywhere near their capacity, and in 
consequence the cutting speeds and feeds must be reduced, 
with resultant increased labor costs. Labor costs are also 
increased by the difficulty, physical effort and inconvenience 
in operating old machines as compared to modern productive 
tools. It is highly important that the subject of machine 
shop equipment be given deeper study and thought than ever 
before by railroad men responsible for shop and enginehouse 
costs. In too many cases new equipment has been purchased 
without providing facilities, particularly machine equipment, 
for repairing it. As indicated in the article, a move toward 
overcoming this condition will be the preparation of intelli- 
gent machine tool programs or budgets showing just what 
new machines are needed and how much it is costing the 
railroads to get along without them. 


It has long been the contention of painters’ labor organiza- 
tions that the use of paint-spraying equipment is dangerous 
to operators, and, in fact, bills to pro- 

Is hibit paint spraying are presented to 

Paint Spraying the various state legislatures practi- 
Dangerous? cally every year. An unusually strong 
effort is being made this year in Cal- 

ifornia, Minnesota, Wisconsin and New York to secure the 
passage of legislation prohibiting the spraying of paint. The 
railroads have more than a passing interest in this matter. 
It is true that without proper safeguards the use of paint- 
spraying equipment is distasteful, if not dangerous. Proper 
ventilation must be provided to carry away fumes and, par- 
ticularly in the case of paints having a lead base, protective 
covering is needed for the operator’s mouth and nose. Lead 
paints must be handled with caution, however, even if applied 
with a brush, since it appears that lead in the human system 
acts as a poison whether inhaled or taken internally by a 
workman who eats lunch without properly cleaning his hands. 

Protective devices have been developed and have proved 
effective in guarding the health of those who operate paint- 
spraying machines. Objections on this ground are therefore 
unfounded and, while the proposed legislation against paint 
spraying is disguised as a health measure, there is little 
doubt that the real objection on the part of the painters’ 
labor organization is due to the fear which the handworker 
too often has of labor-saving machinery and devices. This 
fear was evidenced by opposition to the first sewing machine 
and the opposition to paint-spraying is just as foolish, and 
shows just as great a misunderstanding of the economics of 
the case. 

Paint-spraying equipment greatly speeds up painting oper- 
ations, reduces costs, and in the end will benefit not only 
painters but the entire community. Some hand painters may, 
and probably will, be released to other gainful occupations, 
but they and their neighbors will in the long run enjoy a 
higher standard of living in proportion to the labor saved. 
Manufacturers of paint-spraying equipment are vigorously 
opposing anti-spraying legislation, and the railroads should 
stand ready to assist in this opposition, providing affidavits 
as needed to prove the savings effected by paint spraying 
and the absence of ill effects with the use of suitable pro- 
tective devices. 
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THE QUESTION BOX 


Reboring Cylinder Head Counterbore 


Question.—I should like to have suggestions as to the best 
method for reboring of the counterbore for the piston rod 
packing in a locomotive back cylinder head, with an air 
motor and boring bars. I am especially interested in the 
method of feeding the tool. An attachment to go on a cyl- 
inder reboring machine would not answer the purpose, as 
no such device is available in this shop.—C. J. McDANIEL. 

[The Railway Mechanical Engineer will be glad to receive 
suggestions from any reader regarding the most satisfactory 
device for doing this work, and will pay the regular space 
rate for description and blue-print which are published in 
answer to this inquiry. ] 


New Books | 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY FUEL ASSOCIATION, 
1922. J. G. Crawford, Secretary, 702 East Sist street, Chicago. 
352 pages, 6 in. by 9 in. Bound in leather. 


The proceedings of the fourteenth annual convention of the 
International Railway Fuel Association which was held in 
Chicago, May 22 to 25 inclusive, 1922, contains much of 
permanent value. Among the many committee reports which 
were presented and discussed the following were the most 
important: Locomotive Feed Water Heaters; Front Ends, 
Grates and Ashpans; Firing Practice and Coal Storage. 
Many able individual papers were also presented. Among 
these may be mentioned the following: Effect of Tonnage 
Rating and Speed on Fuel Consumption, J. E. Davenport; 
Firing Oil-Burning Locomotives, E. H. Baker; Educational 
Work in Fuel Economy, D. C. Buell; Locomotive Fuel— 
The Life Blood of Transportation, G. M. Basford; Effect of 
Circulation on Locomotive Boiler Efficiency, F. G. Lister 
and Colloidal Fuel, L. D. Bates. Fuel conservation questions 
from many angles formed the subject of other addresses and 
discussions. 


GRINDING WHEELS, MACHINES, METHODS. By members of the 
executive and technical staffs of the Norton Company, Wor- 
cester, Mass., 387 pages, 5 in. by 714 in., bound in cloth. Pub- 
lished by the Norton Company. 


This book is a notable contribution to the literature on grind- 
ing. It does not purport to give the last word in modern 
grinding practice because the art of grinding is continually 
in the process of expansion and refinement. It does, however, 
give a great amount of information regarding present prac- 
tice in the manufacture of abrasives and the art of grinding. 
The subject matter is presented in a comprehensive, attractive 
form, being well illustrated and clearly written. Apparently 
no important phases of grinding are omitted, so the book 
forms a very complete text book on the subject. Many of 
the chapters will be found of great practical value for refer- 
ence by all grinding machine operators including those in 
railroad shops. For example, the chapters on Selection of 
Grinding Wheels, Tool and Cutter Grinding, Machines for 
Precision Grinding, Efficient Production of Cylindrical 
Work, Steady-Rests, Internal Grinding and Care and Safe 
Use of Grinding Wheels may be mentioned. In fact, the 
entire book is replete with valuable general and detailed 
information on grinding. The book should be read by all 
grinding machine operators, being retained for reference after 
reading. Machine shop foremen should also read it for sug- 
gestions as to operations more economically performed by 
grinding than by present methods. 
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Large Orders for Equipment Placed in 1922 


Locomotive Orders Best Since 1918; Freight Cars Eight Times 1921; 
Passenger Cars Almost Equal Total of Preceding Four Years 


HE year 1922, especially the latter half, was noticeable 
T for the placement of many large orders for greatly 

needed equipment. This movement was not confined 
to any section, but was participated in by practically every 
important railroad and also by many small ones. 

That the marked revival in the purchase of cars and loco- 
motives is not temporary, but is indicative of the intention 
of the railways to pursue a liberal policy in adding to their 
equipment as their earnings increase is evidenced by the 
plans which a number of roads have already made for the 
new year. Thus, the Illinois Central has appropriated 
$9,445,000 for the purchase of 190 locomotives; the Union 
Pacific has set aside $5,280,000 for 80 locomotives; the 
Norfolk & Western $4,600,000 for 46 locomotives; the Cen- 
tral Railroad of New Jersey $1,800,000 for 36 locomotives; 
the Chicago, Rock Island & Pacific $2,600,000 for 40 loco- 
motives; the Pere Marquette $800,000 for 20 locomotives; 
the St. Louis Southwestern $740,000 for 15; the Western 
Pacific $330,000 for 6, and the San Antonio & Aransas 
Pass $75,000 for 3. 

Among other roads the Baltimore & Ohio will receive 
50 locomotives; the Atlantic Coast Line 45; the Denver & 
Rio Grande Western 25, and the Nashville, Chattanooga & 
St. Louis, 15. While much of this equipment has already 
been ordered, payment will be made this year and is, there- 
fore, included in the 1923 budgets. 

Similarly large expenditures are being made for the pur- 
chase of freight cars. The Norfolk & Western included in its 
budget $19,000,000 for 8,000 cars; the Illinois Central $16,- 
323,000 for 7,700 cars; the Western Pacific $5,275,000 for 
2,000 refrigerator cars, and the Chicago, Rock Island & 
Pacific $4,775,000 for 2,500, and the Union Pacific $4,225,- 
000 as its share of the cost of 3,000 refrigerator cars for the 
Pacific Fruit Express; the Atlantic Coast Line will secure 
4,300 cars; the Philadelphia & Reading 3,100 cars; the 
Baltimore & Ohio 3,000; the Cotton Belt 1,200; the Nash- 
ville, Chattanooga & St. Louis 1,000, and the Denver & Rio 
Grande Western 950. 

Among the appropriations for passenger cars are those of 
the Central Railroad of New Jersey of $2,400,000 for 118; 
the Norfolk & Western $1,000,000 for 20; the Illinois Cen- 
tral $760,000 for 33, and the Chicago, Rock Island & Pa- 
cific $950,000 for 50 cars; while the Philadelphia & Reading 
will buy 115; the Baltimore & Ohio 84; the Atlantic Coast 
Line 50, and the Nashville, Chattanooga & St. Louis 15 cars. 

The following equipment has been ordered by the Chesa- 
peake & Ohio of which only a small part has been delivered: 
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58 locomotives, approximate cost $4,586,000; 5,620 freight 
cars, approximate cost $8,561,000 and 68 passenger cars, 
approximate cost $1,444,000. The 1923 budget of the 
Illinois Central included $26,500,000 for new cars and loco- 
motives. i 

The above is not offered as a complete summary of the 
work contemplated on even the limited mileage from which 
reports have been received. Rather, it is offered as indicative 
of the plans which the roads as a whole are making as they 
are entering the new year. As such it demonstrates that the 
railways are planning more improvements than they have 
had in contemplation at this season in any recent year. From 
present indications 1923 should be an active year. 


Locomotives Orders 


Locomotives ordered in 1922 for service in the United 
States and Canada totaled 2,636 or 10 times the figure of 274 
reported for 1921. These figures are the largest since 1918. 
The totals for 1916 and 1917 were also larger than in 1922. 

The export business for 1922 was insignificant in com- 
parison with that of recent years as will be noted from Table 
I. The only export orders of any size were 8 of the 4-8-2 


TaBe I—Orpers ror Locomotives Since 1915 


Year Domestic Canadian Export Total 
TOIS oo ieee as 1,612 or 850 2,462 
TONG ics ais waa wae 2,910 er 2,983 5,893 
VOT on sch Bader aH 2,704 oe 3,438 6,142 
iL ES eee eee 2,593 209 2,086 4,888 
TON 8 ibece i ea ama OS 214 58 989 1,170 
1920 i Set wae eae 1,998 189 718 2,905 
1b 3 Dare eee ere 239 35 546 820 
1922. eer eta s 2,568 68 143 2,779 


Prior to 1918, Canadian orders included under “Domestic.” 


type for the Argentine State Railways, 6 of the 4-6-2 type 
for the Chosen Railway (Korea), 10 electric locomotives for 
the Mexican Railway, 25 of the 2-8-2 type for the Pata- 
gonian Railway, 25 of the 2-8-0 type for the Polish State 
Railways and 10 of the 2-8-2 type for the Sorocabana Rail- 
way of Brazil. Considerable electric locomotive equipment 
was also ordered for the Norde Railway of Spain and the 
Paris-Orleans Railway of France. 

The more important orders for the United States and 
Canadian railroads are shown in Table II which includes 60 
roads. The balance was divided into small orders for a num- 
ber of other roads, including 162 for industrial concerns. 

The types of locomotives ordered is shown in Table III. 
Of the 2,486 locomotives for railroads service, 291 were 
for switching service. Of these, 731% per cent or 214 were 
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of the 0-8-0 type and 2514 per cent or 74 were of the 0-6-0 
type. 

There were 1,573 locomotives of the types usually em- 
ployed for freight service. The largest proportion, 1,231 or 
78 per cent were of the 2-8-2 type. There were also 73 of 
the 2-8-0 type. Of the 10-wheel connected types there were 
261 or 1614 per cent, 157 being of the 2-10-2 and 104 of the 
2-10-0 type. While the 2-8-2 is the predominent type for 
main line freight service, the Philadelphia & Reading; Le- 
high & New England; Western Maryland; Toledo, St. 
Louis & Western and Norfolk Southern ordered the 2-8-0 
type. The Pennsylvania ordered 100 of the 2-10-0 type, 
while the conditions on portions of the Atchison, Topeka & 
Santa Fe; Chicago, Burlington & Quincy; Colorado & 
Southern; Illinois Central; Oregon Railway & Navigation 
and Union Pacific made the use of the 2-10-2 type advisable. 

Orders were given for 116 Mallet locomotives, the ma- 


TasLe II—Important Locomotive ORDERS 1n 1922 


Mal- 

Type 0-6-0 0-8-0 2-8-0 2-8-2 2-100 2-10-2 let 4-6-0 4-6-2 4-8-2 
A. G. SO. 3666465400% ee ae a 10 s% z% 5 ea > 34 
A.. T. & S. F........ we ie ee 15 as 26 we a 10 8 
At. Ce Lana raged dew ad sa as Fa es ae fe wt ae 45 es 
BAO 6 ei cesses zi oa eà 85 z = eas a 15 
Be Se A Fees bee ae i A Sak 8 za Ss oie ‘ey Jf 
B. & M (EE EE SE EE EE EE S EE EE E E E ee 22 ee ee ee ee ee ees ee ee 
Can. Nat............ ae Ric eg 45 me ae pa si ie 16 
Cent. of N. E......... et 20 ws m ba oa a iad i fa 
C. of Gaede swt ce ex R 18 ok si 2 
C. R.R. of N. J...... 5 10 ast 10 eg Me n 5 he 
C AOne kanau le es Ya Sa S Fu 50 6 2 
Cr rR El le ca ia ee ee Ky A 10. .. Re a ; 6 .. 
C. & N. W.......200e 40 ate aia 78 oe a sf fe 32 y5 
C. Bag SREST k si Sas BA ws 10 A ee a 8 
C. M. & St. P........ 0 2s .. 100 ate ee si ar D Sis 
CRD. &P.......... is is a 30 .. aed Fe T a 10 
C. N.-O. & T. P...... 6 25 ee es 
C. C. C. & St. L..... 15 50 ss, ae 15 
C. & 822.2355 tases ea 5 es 3 
D. L. SW bo cd cess: 40 ss oc 15 
D. & R.G. W........ es ee 15 Bhs 20 
Erie oseere eos 40 oe a a 20 
Ga RY 6 e084 ees Fis Es sk K 5 Se a 
LC} Oe © pee re are ane ae zá n 8 S dé ae s% ss 
T C CE U E O O E E E S E S E E E S es 15 ee 100 ae 25 ee ee ee 
Ind. Union........... a 5 a ee ci i ne Sa ji 
L. & N E........... sg 7 a sis es aS 
oe A ESR Si 35 i i ia 
Be UD heise ee wees 6 as sae es ive 
La. & St. loi se oawnced ane ide sts Ae «a 15 
LS ING ose e4ea aa 10 52 ie ias 8 
Maine C ......seses Z Sad ae 8 ʻi 
MC raene a an 10 i% 11 Sie me 5 
M&W er bie ksi. ae A 5 ei ae zo 
M., St. P. & S.S.M w: a DP Da i 5 
M. K. & T........... 10 a 40 av ani 5 
Moc Pa pee adan ae <4 46 aia = D 4 
M. & O...anoanoannan mP 10 A a 
N.C. & St. L........ ed 12 — we 3 
I VC atta eda. shes 50 .. 122 aie ss 30 
N. Y. oa oe E 15 ki da 4 
N. Y. ‘ I ar sf ae Pa 
N & Wao... cece eee a 30 .. 12 
N. S: seese wen eie sak as Sa 5 ST SA T sd A be 
N- Po auedd ete eels sa si “a 25 bea es 4 ete 20 
Nee Pad. cineteiexs S5 aa ae ieee e ‘ 5 a 
O. W. R R &N..... aoe ee uh his aie 15 3 - bes 
P. R Reve oe hee awe és za ope ..- 100 ne si 2% 15 
P&P CU ett ey 6... ae wet V se 4 a Se 
P. Mo eacee ene h .. 20 Da S 
E. e E EE E ss os 25 e - 5 
S. L. & S. F......... a 35 a ss 15 
See acetate E ea 4 ox Mk 9 
So. RY. 463s eeseads ia 6 15 sd Rs 
i Ge, SRI earner een ete 25 8 As 
Ty A PS cawiec ad Oe tek 8 aP En 8 
T., St. L. & W....... Pe 5 - 
Meo Pe te we awn ew eS eee Pe cz re bse i 73 19 os ane eee 
W. NE hn.k Stine Sa Gene bane Sk ed 10 eng és a ae SS wie 39 
WE hist wawtews da ora bs ~ 6 2 es tow es o en 


jority being for road service. Among the roads specifying 
this type were the Chesapeake & Ohio; Norfolk & Western; 
Denver & Rio Grande Western and Union Pacific. 

Of the types usually emploved for passenger or express 
service there were orders for 480 locomotives; of these 299 
or 62 per cent were of the 4-6-2 type and 158 or 33 per 
cent of the 4-8-2 type. Orders included only 4 of the old 
American type and none of the Atlantic type. Orders for 
the 4-6-2 type were placed by many roads, the largest being 
45 for Atlantic Coast Line; 32 for Chicago & Northwestern; 
30 for New York Central; 20 each for Northern Pacific and 
Erie and 15 each for Baltimore & Ohio; Big Four; Delaware, 
Lackawanna & Western and Pennsylvania. Orders for the 
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4-8-2 type included 39 for Union Pacific, 20 for Denver & 
Rio Grande Western, 16 for Canadian National, 15 for St. 
Louis & San Francisco, 15 for Los Angeles and Salt Lake, 
12 for Norfolk & Western and 10 for Chicago, Rock Island & 
Pacific. 

A large proportion of the orders were placed in the latter 
part of the year. Largely for this reason the records of loco- 
motives built showed only 1,303 for domestic and 231 for 
foreign use, a total of 1,534, which is lower than that of any 
year since 1897. However, in addition to new locomotives 


Taste JII—Types or Locomotives ORDERED IN 1922 


Type Railroad Industrial - Export 
0-4-0 2 42 22 
0-6-0 74 46 2 
0-8-0 214 0 0 
0-10-0 1 0 0 
2-6-0 4 6 3 
2-6-2 4 19 4 
2-8-0 73 3 29 
2-8-2 1,231 11 46 
2-10-0 104 0 0 
2-10-2 157 0 0 
Mallet 116 0 0. 
4-4-0 4 0 2 
4-4-2 0 0 0 
4-6-0 19 0 0 
4-6-2 299 0 9 
4-8-2 8 0 8 
Miscellaneous 7 4 4 
red 19 0 
Electric 29 0 14 
Total 2,486 150 143 


the builders handled a large volume of repair work for the 
railroads which was placed on account of the shopmen’s 
strike. : 

The condition of locomotives on the railroads was at the 
worst in September, 1922, when 29.9 per cent of the freight 
locomotives on line were in unserviceable condition. Since 
then the condition has steadily improved and is now nearly 
normal. 


Freight Car Orders 


Freight cars ordered in 1922 for service in the United 
States and Canada reached a total of 180,900, the largest 
total reported since 1912, and eight times the 1921 figure. 

The freight car buying movement began somewhat earlier 
in 1922 than did the buying movement for locomotives and 
was heaviest during the latter part of the year. Important 
orders were placed by practically every large railroad. 

Freight car production for 1922 totaled 66,747 for the 
United States and Canada and 1,226 for export. The grand 
total of 67,973 was much lower than the number ordered. 
The buying in 1921 was abnormally light and but little work 
was carried over into 1922 while a considerable portion of 
the orders placed in 1922 will not be delivered until 1923. 


TaBLeE IV—Orpers For FreiGHt Cars Since 1915 


Year Domestic Canadian Export Total 
POT E ete sain ard ee 109,792 = —§ .eesec 18,222 128,014 
lIle esmee 170,084 = asseo 35,314 205,368 
LOI ec tacw ui 79,367 = nee 53,191 132,558 
91S 6 ose eee ss 114,113 9,657 53,547 177,317 
TITO Gree ae She's 22,062 3,837 3,994 29,893 
1920 ere eer 84,207 12,406 9,056 105,669 
o A Lata Guar saa aal‘aee 23,34 30 4,982 28,358 
O22 cates end ves 180,154 746 1,072 181,972 


2 
Prior to 1918, Canadian orders included in domestic 


In addition to the construction of new cars the builders 
handled a considerable ‘volume of repair business in 1922. 
Export orders in 1922 totaled only 1,072 and production 
1,226. This is a low point which was equalled only twice 
in the last 25 years, namely in 1914 and 1908. The largest 
number built for export in any one year was 61,813 in 1919, 
and the largest number ordered was 53,547 in 1918. 
Throughout 1922 the bad order car percentage averaged 
about 14 per cent. At its worst on August 1 the total num- 
ber of unserviceable cars was, according to the Car Service 
Division reports, 345,013 or 15.3 per cent of the total cars 


80 


on line. The total has since been substantially reduced; on 
December 1, the number was 226,288 or 9.9 per cent. The 
normal percentage should be about 5 or 5.5 per cent. 

The types of freight cars ordered in 1922 was shown in 
Table V. In this connection it will be of interest to refer 
to Table VI which gives the number of freight cars of various 
classes which were in service on Class 1 railways on Janu- 
ary 1, 1922. A comparison of these tables shows that the 


Taste V—Tyeres oF Freicut Cars ORDERED IN 1922 


Type Number Per cent 
F Flat and Lorrie. .ecs0e uk eee is 3.048 1.7 
G Gondola- 6 co Rie bose awe e ho Oat ows 36,876 20.4 
H lloppëer sensns hac oe eee hed Rae heen 34,487 19.1 
R Refrigerator isc. ain hw eice od eee bases 22,087 12.7 
S Steck-and poultry ceps penae eae aa RaR 4,683 2.6 
T Fank eare onee c eee pee eaten ee eee 5,485 3.0 
V Ventilated DOM i650 2 abe oie iw ees 1.250 0.7 
X BOX a oe eae 6 RE eee AE eee 67.337 37.2 

Ballast and duos ¢ 64.3.4 s0scme se shia es 9&0 0.5 

Not -Clissiiitdecs wor 4 ood od whad oot ae see 2,960 1.6 

N CAv00SE: 5.6545 y ee tie de wee ean wank 807 0.4 
TOtalcsiwitces PECs eal ie eR awee sews 180,660 100 


total freiytt cars ordered during 1922 was 7.7 per cent of 
the number in service at the beginning of the year. These 
orders when delivered will materially strengthen the situa- 
tion especially as regards refrigerator and tank cars. 

Of high capacity cars, 140,000 1b., the Baltimore & Ohio 
ordered 1,000 gondolas, the Denver & Rio Grande Western 
700 gondolas, the Norfolk & Western 6,000 hoppers, the 
Philadelphia & Reading 2,000 hoppers and 1,000 gondolas 
and the Pittsburgh & Lake Erie 3,000 hoppers and 2,018 
gondolas. 

The pressing need of new freight train equipment is strik- 
ingly brought out by the fact that during the four years of 


n 


Tarere VI---lretcHt Cars IN Service Jantary 1, 1922, Crass 1 RaiLways 


Type Number Per cent 
Flat ce altace EA E ae wine aie a E ee we 102,839 4.4 
Caa ra eG Fas oa rcs oy hy! Sharh a aerate tesa Oe avi 935,061 39.9 
Refrigerator Acces mal Tiaia oe et aa 63.855 2:7 
E E E E VE ee E E EA 81.677 3.5 
Tanko aaea ee ee a AE A ‘hea Rey 10.106 0.4 
Box: te ot aka tener a tera anes ea uel erece a wee eee aa 1,038,222 44.3 
Miscellaneous  yun0 64 vee e a dw ea eines oa 83,940 3.6 
Caboose doer aa maake a eae ee we 29,087 1.2 

Totila rawea tene eaea eke a Aaa 2,344,787 100 


1918, 1919, 1920 and 1921 only 259,663 new freight cars 
were installed on Class 1 railways whereas 243,156 cars 
were retired, a net reduction of 3,493 cars. There was an 
increase of 9,225 cars in 1918 and an increase of 32,745 cars 
in 1919, but these slight gains were more than wiped out by 
a decrease of 39,153 cars in 1920 and a further decrease of 
6,310 cars in 1921. A recent report of the Interstate Com- 
merce Commission shows 32,138 fewer freight cars in service 
in October, 1922, than at the same time a vear before. 


Passenger Car Orders 


Orders for equipment for passenger trains placed in 1922 
totaled 2,469 cars for service on railroads in the United 
States and Canada. This was a considerable improvement 


Taste VIT--Orpers For PassENGER EQuipMENT Cars Since 19J6 
Year Domestic Canadian Expert Total 
VPs bare ee ee eek KERT C ere 109 2.653 
VOT ene etd eas ee Sn oor eA or 43 1.167 
TOTE rennin BS ees ote 109 22 26 157 
TOO eee be oes 292 347 e 143 782 
V0 eee eres 1,781 275 38 2,094 
TOTU de ates wee 246 91 155 492 
OZAR ete hee a e Anat 2,382 87 19 2,488 


Prior to 1918, Canadian orders included in Dc mestic, 


over the figures for recent years as will be noted from Table 
VII. The types of the cars ordered are given in Table VIII. 
In addition to these cars orders were placed for over 60 gaso- 
line rail-motor cars on 35 railroads. This list, however, is 
probably not complete. The increasing favor with which this 
type of equipment is being received in all parts of the coun- 
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try for branch line service is one of the noticeable features 


of the year. 
As was the case with locomotives and freight cars the pro- 
duction of passenger cars in 1922 fell far below the num- 


Taste VIJI—Tyres or PASSENGER EQUIPMENT Cars ORDERED IN 1922 


Type Number 
Coach, combination passenger, €tC... cece weet ee cette eee 1,337 
Sleeping, parlor, “Chairs. Cte oes 0s eed oh baw v ooa Mw a ine he fas 248 
Dring sosanna kt ead $58 Pe Re So Eee Bees s Senet aad eae s 71 
Baggage express, maile ecri seea akc ae och Bartle Sale MATS Cais cw MORE INS 486 
OxXpresa rëfrigcrátor o sh Gosia ees Sok Set OSG BIS ed eee 270 
POD AUS ‘ghee 46, eave, SNe epee te dla Sie ate a Gs eh Sa Spgs ES aha -sor aires, a. Se EET 19 
TOSE. iain oe irra 6 kt vd. E Ss Ae se OE SS ES 19 
T’rivate. business, miscellaneous... 00... cee ee ee eee ees 9 
Steam and storage batter v o.p-2c sc hake 00 9.5 os oS SOR eS e eek 4 

TARGA. bie cic Gis bd ee Ba a a ae ee a 2,469 


bered ordered. During the year the passenger cars built 
totaled 891 which included 676 for the United States, 71 
for Canada and 144 for export. 


Shop and Terminal Construction 


in 1922 


NE class of facilities whose inadequacies were most 

evident during the heavy traffic of 1917 and again dur- 
ing the recent period of heavy business is that required for 
the maintenance and repair of locomotives and cars. This 
need is particularly pressing now because of the accumula- 
tion of repair work to be done. Furthermore, there is a 
growing realization of the necessity for securing more service 
from locomotives, which calls for the reduction of delays 
while awaiting repairs. As a result many of the railways 
have placed appropriations for improvements to these fa- 
cilities near the top of their budgets. 

Among the first projects which the Atchison, Topeka & 
Santa Fe undertcok following federal control was a large 
erecting shop at Albuquerque, N. M., which was completed 
during the year and which involved the expenditure of more 
than $3,000,000. This road has since authorized the con- 
struction of other facilities at that point and at San 
Bernardino, Cal., which are now under way. The Penn- 
sylvania announced recently that it will build two large shops 
at Altoona, Pa., while it also has extensive improvements of 
a similar character under way at other points. 

Among the roads which will add to their facilities for the 
repair of cars, the Great Northern will expend $152,000 for 
buildings at St. Cloud, Minn., and Great Falls, Mont., while 
the Union Pacific will add to its car shops at Pocatello, 
Idaho, at a cost of $135,000. 

The Union Pacific will spend $1,750,000 at Los An- 
geles while the Pere Marquette contemplates the expendi- 
ture of $1,000,000 at Detroit. The Illinois Central has 
appropriated $766,000 for additional mechanical facilities 
at two points, while the Great Northern will spend over 
$400,000 at St. Cloud, Minn. The Norfolk & Western will 
spend $500,000 for additional facilities at two points and 
the Chicago, Rock Island & Pacific $250,000 at one engine 
terminal. 

Other work for which appropriations have been made in- 
cludes approximately $1,000,000 on the Southern Pacitic 
Lines for additions at Houston, El Paso and Jacksonville, 
Tex., and LaFavette, La., and $140,000 on the Western 
Pacinc. The Erie will complete its erecting shop now under 
construction at Hornell, N. Y., and will build a new power 
house at Jersey City, N. J. 

The Chicago, Burlington & Quincy is expending $2,300,- 
000 for new shops at Denver, Col.; the Missouri Kansas & 
Texas 31,500,000 for a locomotive repair shop at Waco, 
Tex., and the Western Maryland $400,000 for a locomotive 
repair shop at Port Covington, Md. Other roads which are 
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making large additions to their shop facilities are the Louis- 
ville & Nashville, the Ulster & Delaware and the Gulf & 
Ship Island. 

In addition to shop improvements new or enlarged engine 
terminals are being constructed at a number of points. 

Closely allied with this is the provision of adequate shop 
tool equipment, the necessity for which is being realized 
to an increasing degree in recent years. Among the appro- 
priations for this purpose are $536,000 on the Illinois Cen- 
tral; $500,000 on the Erie; $300,000 on the Norfolk & 
Western; $194,000 on the New York, Chicago & St. Louis; 
$150,000 on the Rock Island and a similar amount on the 
Delaware, Lackawanna & Western; $104,000 on the St. 
Louis Southwestern; $100,000 on the Pere Marquette; 
$50,000 on the Denver & Salt Lake and a similar amount 
on the Great Northern. Other roads which will spend 
smaller amounts for this purpose include the Ann Arbor 
($25,000); the Chicago Great Western ($33,000); the San 
Antonio & Aransas Pass ($25,000), and the Union Pacific 
($30,000). 

Water treating facilities have not been overlooked and 
liberal expenditures for this purpose are contemplated by a 
number of roads. Among the projects which have been men- 
tioned specifically, the Wheeling & Lake Erie contemplates 
the construction of a new treating plant. 


Partial List of Construction in 1922 


ALASKAN RAILROAD.—Roundhouse at Curry (Mile 
249); extension of machine shop at Anchorage to double 
its size; erection of new power house at Anchorage. 

ATCHISON, TOPEKA & SANTA FE.—New boiler shop at 
Albuquerque, N. M., cost $400,000. 

ATLANTIC Coast LINE.—New 25-stall enginehouse and 


100-ft. turntable at Southover, near Savannah, Ga., cost 
$140,000 (completed). 


BALTIMORE & OHI0o.—Engine terminal improvements at 
Washington, D. C., cost $187,000 (60 per cent completed). 

CuHIcAGo, BURLINGTON & QuiINcy.—New shops At Den- 
ver, Col., cost $2,300,000 (25 per cent compieted). 

CLEVELAND, CINCINNATI, CHICAGO & St. LoviIs.—New 
5-stall engine terminal at Sheff, Ind., cost $200,000 (com- 
pleted). New 6-stall engine terminal at Ansonia, Ohio, cost 
$170,000 (completed). 

GREAT NORTHERN.—New engine terminal at Minneapolis 
Junction, Minn., cost $647,400 (90 per cent completed). 
Terminal yard and engine facilities at Wenatchee, Wash., 
cost $1,001,400 (95 per cent completed). New enginehouse, 
store buildings, tracks, etc., at Skykomish, Wash., to cost 
$165,900 (80 per cent completed). 

GuLF & SHip ISLAND.—New concrete, brick and steel- 
frame machine shop, enginehouse, boiler shop, blacksmith 
shop and cinder conveyor, cost $225,000 (75 per cent com- 
pleted). 

ILLINOIS CENTRAL.—New yards, 
terminal facilities at Homewood, Ill., 
per cent completed). 


Kansas City SOUTHERN,—Improvements to power plant 
at Pittsburg, Kan., including a 500-kw. direct-connected, 
engine-driven generator, a 3,000-cu. ft. air compressor, a 
350-hp. water-tube boiler and equipment for coal handling, 
crushing and pulverizing, etc., cost $165,000 (75 per cent 
completed). 

LAKE SUPERIOR & ISHPEMING.—Fireproof building, 500 
ft. long, divided mto a car repair shop, coach shop and paint 
shop, at Marquette, Mich., cost $250,000 (5 per cent com- 
pleted). 

LOUISIANA & ARKANSAS.—New shops at Minden, La., cost 
$400,000. 

LovuIsIANA RaILway & NAVIGATION.—Enginehouse and 


shops and engine 
cost $8,200,000 (30 
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car repair buildings at Pineville, La., cost $300,000 (20 per 
cent completed). Enginehouse and machine shops at New 
Orleans, La., cost $150,000 (10 per cent completed). 

LOUISVILLE & NASHVILLE.—Yard and mechanical fa- 
cilities at Loyal, Ky., cost $746,000 (completed). Engine- 
house, machine shops and other buildings at Loyal, Ky., cost 
$464,000 (completed). 

Mussour!, Kansas & TEXas.—Locomotive repair shop at 
Waco, Tex., cost $1,500,000 (25 per cent completed). 

Missourl PaciFic.—Installation of boiler washing fa- 
cilities at various points on system, cost $138,000 (10 per 
cent completed). 

NEw York CENTRAL.—Installation of one 1,500-kw. and 
one 500-kw. direct-current, turbo-generator at 50th street 
service plant, New York City, cost $122,000 (90 per cent 
completed). Remote control sub-station at 110th street, New 
York City, cost $265,000 (80 per cent completed). In- 
stallation of 20,000-kw. turbo-generator at Port Morris, 
N. Y., cost $881,500 (80 per cent completed). New coal 
trestle at Belle Isle, N. Y., cost $168,000 (89 per cent com- 
pleted). 

NORTHERN PACIFIC TERMINAL OF OREGON.—New 1,- 
200,000-ċu. yd. hydraulic fill, 8-stall brick and tile engine- 
house, cinder pit, turntable, water station, oil fuel station and 
various other buildings constructed at Guild’ s Lake freight 
yard, cost $400,000 (completed). 

OREGON SHORT LINE.—Additions to E and 
changes in present buildings at Pocatello, Ida., cost $153,- 
000 (10 per cent completed). Extension to steel car shop at 
Pocatello, cost $130,000 (90 per cent completed). Install- 
ing 15-ton, 85-ft. span traveling crane in store yard at 
Pocatello, cost $100,000 (90 per cent completed). 

PITTSBURGH & WEST VIRGINIA.—New classification yard 
and reinforced coaling station, etc., at Avella, Pa., cost $25,- 
000 (completed). 

SOUTHERN Paciric.—Machine shop at El Paso, Tex., en- 
larged, cost $240,700 (completed). Engine terminal im- 
provements at various points on the system. 

ULSTER & DELAWARE.—Extending present locomotive 
erecting shop, building new boiler house, installing electric 
crane and providing other new equipment at Kingston, N. Y., 
cost $150,000 (60 per cent completed). 


Union Paciric.—Coaling station at Carter, Wyo., cost 
$111,028 (35 per cent completed). 
VircInian.—Five-stall extension of enginehouse and 


alterations to old house at Elmore, W. 
(completed ). 

WESTERN MARYLAND.—Locomotive repair shop, 100 ft. 
bv 300 ft., at Port Covington, Md., cost $400,000 (com- 
pleted). 


Va., cost $129,000 


On the State 


Raliways in Jugo-Slavia 
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Francis J. Cole 


FRAN CIS J. COLE, who was until recently chief consult- 

ing engineer of the American Locomotive Company, died 
on January 11, at his winter home in California. By 
Mr. Cole’s death the railway field lost a man who was gen- 
erally recognized as one of the leading locomotive designers 
of his day. From his eighteenth birthday when he became 
an apprentice machinist in the Mount Royal shops of the 
Northern Central Railroad, Baltimore, Md., until his re- 
tirement approximately one year ago, his whole life was de- 
voted to this field. 

Mr. Cole was the son of an English Episcopal clergyman, 
who came to the United States and settled on a farm in Vir- 
ginia, Francis being a young boy at the time. Farm life, 
however, did not appeal to him and he became an apprentice 
machinist as noted above. After serving his time, he ac- 
cepted a position as drafts- 
man under Wiliam H. 
Harrison on the Baltimore & 
Ohio, at Newark, Ohio. Be- 
ing young, ambitious and 
continually seeking advance- 
ment he shortly left the 
Baltimore & Ohio to become 
a draftsman on the West 
Shore, at Frankfort, N. Y., 
under R. H. Soule, superin- 
tendent of motive power. 
John Player, Mr. Cole’s im- 
mediate superior, was the 
mechanical engineer. Also 
it was here that Mr. Cole be- 
came associated with J. E. 
Sague, who was one of the 
other draftsmen and with 
W. F. Dixon, who was a spe- 
cial apprentice. 

The impression of his use- 
fulness that he had left with 
the B. & O. at Newark was 
such that after a short time 
of employment at Frankfort, 
he was offered the position 
as chief draftsman of the 
B. & O. at Newark, Ohio. 
Here he further established 
his ability, resulting in his 
transfer to the Mount Clare 
shops as chief draftsman. 
Later, about 1890, when 
G. B. Hazlehurst became general superintendent of motive 
power, Mr. Cole was appointed mechanical engineer in 
charge of the design of all mechanical equipment, including 
cars and locomotives. His exceedingly efficient work in 
standardizing the design of both the locomotives and cars 
on this road attracted national attention. Also while on the 
B. & O. he published a series of articles on locomotive de- 
sign, which were widely used and generally recognized as the 
best data available. 

In the course of time Mr. Dixon, who had been an appren- 
tice on the West Shore during Mr. Cole’s short employment 
with that road, had become mechanical engineer of the 
Rogers Locomotive Works at Paterson, N. J. In the fall of 
1895, when Mr. Dixon accepted an offer to go to Russia 
to build a locomotive works, he recommended to Reuben 
Wells that Mr. Cole succeed him and in 1896 Mr. Cole be- 
came mechanical engineer of the Rogers Locomotive Works. 

The Rogers Works was temporarily closed in 1899. Dur- 
ing this time Mr. Cole accepted under Mr. Sague the position 
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of assistant mechanical engineer of the Schenectady Loco- 
motive Works. 

Later when the American Locomotive Company was 
formed, Mr. Sague becoming mechanical engineer, im- 
mediately appointed Mr. Cole as his assistant, and later 
when Mr. Sague became assistant vice-president, he ap- 
pointed Mr. Cole as mechanical engineer of the company. 
This position was held by Mr. Cole until later in life, when 
wishing to be-relieved of some of the arduous duties, he 
was appointed chief consulting engineer. This position he 
retained until his recent retirement. 

Mr. Cole was a quiet unassuming man, who never spoke 
of himself or what he did. He had a vein of persistence 
which generally led to getting his own way, reinforced by 
the fact that his own way was generally right. He was a 
close and thorough student with an inborn determination to 
arrive at exact facts in all his investigations; all resulting 
in his becoming internationally known as an eminent author- 
ity on the mechanical design 
and performance of the 
steam locomotive. His name 
is written high in the annals 
of American locomotive 
building. 

His best known work was 
during his connection with 
the American Locomotive 
Company, when he was a 
leading factor in standardiz- 
ing the locomotive designs 
and methods of the different 
plants which were organized 
under one management to 
form this corporation. 

In the adoption of the 
superheater Mr. Cole took a 
prominent part. His work 
on boiler ratios was a radical 
departure from former 
methods and today are uni- 
versally used. He also will 
be remembered for his four 
cylinder compound of former 
days; and more recently as 
the designer of Number 50,- 
000, the Cole trailing truck 
and an innumerable number 
of details all tending toward 
refinement of design. He was 
a bold designer, though a 
safe one and could never be 
accused of fostering any- 
thing in the way of freakish construction. 

He was a prominent member of the American Society of 
Mechanical Engineers, the American Railway Association, 
the American Society of Testing Materials and many others. 

About two years ago he built a winter home in' Pasadena, 
Cal., and within the past year retired from active business. 
For the past four weeks he had not been feeling at his best 
though not thought to be seriously ill. However, after four 
days of more serious illness he passed away in his sleep at his 
winter home in Pasadena. 

He was a devoted husband, a true and loyal friend to those 
who were fortunate enough to know him intimately, and of a 
character whose life and example are only for the good. 


Lumrer MILts oF BRITISH COLUMBIA report that 90 per cent 
of their output 1s now being purchased by China and Japan. The 
Prairie Provinces were formerly the chief outlet for this province’s 
lumber. So insistent is the demand from the Orient that most 
cf the Coast mills are said to be sold out a month ahead. 


Freight Train Resistance and Tonnage Ratings 
; Part | | : 


Method of Determining Adjustment Factor and Applying It Under 
Various Operating Conditions 


By Richard J. McCarty, Jr. 


Division Superintendent, Delaware & Hudson 


F many years after railroads came into existence they 


were run by empirical methods alone, which, although 

not scientific, produced the desired results. Continued 
experience, however, brought out the fact that certain rela- 
tions exist between various features of train resistance which 
could be used to increase the efficiency of the locomotives, 
and as competition increased and the necessity for cheaper 
operation became more important, these relations were fur- 
ther developed and applied with the result that certain laws 
governing the movement of trains were established. The 
purpose of this article is to explain these laws and show 
how their application results in more economical train opera- 
tion. 

Elements of Train Resistance 


In order to start a train, a locomotive must exert a draw- 
bar pull of sufficient force to overcome the total resistance 
of the train to motion, an analysis of which is given in 


Table I: 
s TABLE 1 
A—Mechanical Resistance, 
(1)—Statie Friction (Friction of rest.) 

(a) Journal friction. 

(b) Flange friction (Except on curves.) 

(c) Air friction. 

(d) Other sliding friction. 

(e) Rolling friction. 


(2)—Kinetic Friction (Friction of Motion.) 
(a) Journal friction. 
(b ange friction (Except on curves.) 
(c) Air friction. 
(d) Other sliding friction. 
(e) Rolling friction. 


B— Resistance due to acceleration. 
C—Resistance due to grades. 
D—Resistance due to curves. 
Of the different elements of mechanical resistance. journal 
friction is by far the most important; so much so that all 
other items put together make only a small part of the total. 


Therefore in the further handling of the subject it will be 
unnecessary to consider separately the component items of 
mechanical resistance. 

The static friction of any given car or train is considerably 
greater than the kinetic friction and kinetic friction is great- 
est at the instant motion takes place, but decreases rapidly 
as the speed increases up to a point between five and ten 
miles per hour depending upon conditions, after which 
kinetic friction increases as the speed increases. For this 
reason the resistance of a car to motion is greater than the 
resistance of the car to continued motion after having been 
started, from which it is clear that unless some means were 
adopted to overcome the greater resistance of static friction 
as compared to kinetic friction, a locomotive would be un- 
able to start a full tonnage train which otherwise it could 
successfully handle. This is done in railroad practice by 
the provision of slack in the draft gears of the cars which 
enables a locomotive to start a train, one car at a time. 

Static friction being restricted to one car at a time by the 
operation of the slack, it become a very small proportion of 
the total static and kinetic friction, and as the number of 
cars set in motion increases, the proportion of static friction 
decreases. Also the slack permits of a comparatively quick 
acceleration, one car at a time, which greatly overcomes the 
high resistance of kinetic friction at extremely slow speeds. 
Therefore, it is proper to continue the discussion without fur- 
ther regard to static friction and also without regard to the 
values of kinetic friction at speeds below that resulting from 
the operation of the slack. 


Acceleration 


A certain amount of force is required to give a train mo- 
tion and the excess force over that required to overcome the 
mechanical resistance of the train, which is the force of 
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acceleration, is what produces the motion. As long as the ex- 
cess, or force of acceleration exists there will be an increase 
in speed. If the speed of a train is 5 miles per hour and the 
total drawbar pull exactly balances the mechanical resistance 
the speed will remain at 5 miles per hour without any addi- 
tional force whatever. In other words, after a train has 
been given a certain velocity it requires a force necessary 
only to overcome the mechanical resistance in order to main- 
tain that velocity. Of course, when grades and curves are in- 
volved, it is necessary to overcome grade and curve resistance 
in addition. 

From the moment the first car is started the force of the 
locomotive is working to overcome mechanical resistance and 
to give the train motion, and when the last car is set in mo- 
tion the force required to move the train is at the maximum. 
Then assuming that the full tractive force of the locomotive 
is applied, there would be a constant acceleration were it 
not for the fact that as the speed of the train increases the 
kinetic friction decreases. This being so, the decreasing 
amount of force required to overcome the mechanical resist- 
ance results in an increasing amount of force available for 
acceleration, and therefore the train acquires speed with an 
increasing acceleration until the speed of minimum friction 
is reached. 

Before any values can be given for acceleration it is neces- 
sary to know in what distance or in how much time the de- 
sired speed should be acquired. Operating conditions have 
a great deal to do with .this, and on that account it is 
hardly possible to establish a standard value. In this con- 
nection, however, it is important to bear in mind the fact 
that in actual practice that part of the tractive force over- 
coming mechanical resistance decreases as the speed in- 
creases from extremely slow speeds up to the speed of mini- 
mum friction, while that part of the tractive force producing 
acceleration increases the second proposition resulting from 
the first and, also as the piston speed increases beyond its 
speed of maximum effectiveness the total drawbar pull de- 
creases. Therefore, except in cases where unusually quick 
starts are required, it is not necessary to further consider this 
item with respect to specific values, in working out a tonnage 
rating formula. 


Grade and Curve Resistance 


Resistance of grades is the result of gravity which is the 
force that must be overcome when a body is lifted. When 
a car or train moves up-grade it is being lifted, and the 
amount of force required depends on the rate of grade. 
This is the problem of the inclined plane in which the sus- 
taining force is to the weight as the height of the plane is to 
the length, or specifically stated, the resistance of grades is 
overcome at the rate of 20 lb. per ton for each one percent 
of grade. 

Resistance of curves is very difficult to determine and it 
varies with the degree of curvature, length of curve, eleva- 
tion of outer rail and kind of equipment. All figures for 
curve resistance do not agree but the average value, which 
is much used, is 1.4 lb. per ton for each degree of curve 
for steam locomotive and 0.8 lb. per ton for each degree of 
curve for freight cars. It is frequently the practice to disre- 
gard light degrees of curvature, which practice under ordinary 
conditions can be followed out for curves under two degrees. 
Also when curvature is compensated, curve resistance may 
be disregarded altogether. 

If any curve over two degrees is as long or longer than any 
full tonnage train the resistance of 0.8 lb. per ton should 
apply to the entire train, but if not, the resistance of 0.8 1b. 
per ton should apply to only that part of the train that is on 
the curve. 

In computing ratings, it is frequently the practice to con- 
vert the curve resistance in pounds per ton into the equiv- 
alent grade and add the equivalent to the actual grade. In 
the further handling of this subject curve resistance will be 
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considered as being included in grade resistance and when 
no grade resistance is used it will be understood that straight 
and level track is being considered. 


Summary of Resistances 


In order to further develop the subject it will be necessary 
to summarize the foregoing description of the various re- 
sistances that are involved in train operation with a view of 
setting forth only such items as need be specifically con- 
sidered in developing various formulas and explaining the 
relations that exist between the various fundamental items. 

For reasons, previously given, all mechanical resistance, 
as shown in Table I, can be grouped and further considered 
as a single unit of resistance. 

On account of the operation of the slack and the rapid 
decrease of mechanical resistance of cars as the speed in- 
creases up to the speed of minimum friction, which has been 
explained, the item of resistance due to acceleration can be 
disregarded. 

For simplicity curve resistance is usually converted into 
equivalent grade resistance and considered as a part of the 
grade resistance. 

Therefore, all further consideration of the subject may be 
properly based on only two items of resistance as follows: 
(1) Mechanical resistance, (2) Grade resistance. 


Locomotive Resistance 


Obviously the first step in determining the pulling capacity 
of a locomotive is to ascertain how much of the power is 
used within itself before any drawbar pull is obtained. In 
any train the total resistance of both locomotive and cars 
is overcome by the cylinder tractive force of the locomotive. 
For analytical purposes this force will be represented by 
formula as follows: 


Cylinder tractive force = F = f’ + LG + f 
in which f° = Total mechanical resistance. 
L = Total weight of engine and tender in tons. 
G == Grade resistance in Ib. 
f = Balance available for 


er ton. 
rawbar pull. 


The mechanical resistance of steam locomotives is general- 
ly taken as 25 lb. per ton for the weight on the drivers and 
for the engine trucks the same rate in pounds per ton as a 
car of the same axle load. Mechanical resistance of tenders 
should be computed loaded at the rate in pounds per ton 
given for a car of the same weight. 

When high speeds are involved it is necessary to make 

special allowance for head-end air resistance but as this item 
in ordinary freight service is of no practical importance it 
may be dropped in the further consideration of this par- 
ticular subject. 
. Grade resistance is the same as for car resistance pre- 
viously explained but in adding curve resistance special 
values pertaining to the resistance of locomotives on curves 
must be used as shown under the heading ‘Resistance of 
Curves.” 


From equation (1), f = F — f — LG. 2. cc eee (2) 


This equation may be developed into a formula of prac- 
tical value in connection with any given class of locomo- 
tive so that the drawbar pull on any grade may be easily de- 
rived. For example, the E 57 class of 2-8-0 type locomotives 
of the Delaware & Hudson have the following specifications: 


Cylinder tractive force at 250 ft. per min. piston speed ...... 56,900 Ib 
Diameter: of rivets: <6344.446 05K s ieee eek. Seb Ree aaa 57 in 
Stroke “Sanaa bse ew eee ese wee oo bed wl actin ood too eee 30 in 
Weight on front Wuck- gsi seseo ba aod (2B Ste oh ee Oar 12.75 tons 
Weight on (drivers: sosser edr Eau aue Ss carmen tna Sho aae 118.18 tons 
Weight on trailing trucks 2 hows oe oa Base ea wie vole «Meveoech Pe ma 
Weight of tender in service ...... 0... cece cc ee cece tcaes 69.63 tons 
Total SVG it: dsena pe cabal ee ead te sao piee am arson cee Bevan is Gon ta augers 200.56 tons 


Cylinder tractive force of locomotives is generally based 
on a piston speed of 250 ft. per minute and therefore if the 
train speed required on any ruling grade results in a piston 
speed of more than 250 ft. per minute, a reduction in the 
tractive force takes place which can be easily adjusted by 
applying the proper speed factor to the conditions under 
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consideration. Speed factors in tabulated form are published 
in various books pertaining to locomotive construction and 
operation. 

It will be assumed that the desired train speed is 10 miles 
per hour, which gives a piston speed of 295 ft. per minute. 
The speed factor at this piston speed is 0.954 which applied 
to the cylinder tractive force of 56,900 lb. gives 54,283 Ib. 
available at 10 miles per hour. Therefore, this locomotive 
on straight and level track at 10 miles per hour would have 
the following cylinder tractive force and mechanical resist- 
ance: 


Cylinder tractive force ....s.ssssossessossserososecesssenes 54,283 1b. 
Resistance— 
Front truck at 3.7 1b. per ton ...ess.ssnssesenesssrseresreo 47 lb. 
Drivers at 25 Ib. per ton sii ss es oe ea esse wee ee eS 2.955 Ib. 
Trailing truck s 9. hr hg ao aie aes WORN ROE a OAT Vo RANE Sw aaa 
Tender at 3.1 1b. per ton ....sesessssssosossesososseeso 216 Ib. 
Total resistance .....esosessosssesesoovesessssssssessoneo 3,218 Ib. 
Then by substitution, equation (2) should read 
= 54,283 — 3,218 — 200.56 QG ... cee cece ee ee eee (3) 
or £ = 200.56 (254.6 — G) .....ssesssosessssssec. (4) 


By substituting the grade resistance in pounds per ton 
for any given grade in place of G, the drawbar pull for the 
class of locomotive in question is easily found. When this 
is done it is then necessary to determine the proper tonnage 
rating for that amount of drawbar pull, from which the rat- 
ings for other classes of locomotives can readily be found 
by multiplying that rating by a value that represents the 
ratio of the cylinder tractive force of any other given class 
of locomotive to the cylinder tractive force of the class of 
locomotive selected as a basis. In this way it is necessary to 
make detail calculations for only one class of locomotive on 
any given district to find all the other ratings. This brings 
up the question of car and train resistance which will now 
be explained. 


Car and Train Resistance 


The first element to consider in this connection is “Me- 
chanical Resistance.” 

Master Mechanic’s Proceedings of 1914 gives the me- 
chanical resistance of freight cars at 5 miles per hour as 
shown in Table II. 

TABLE II 
MECHANICAL RESISTANCE OF FreiGHt Cars ar 5 MILes Per Hour 
Mech. resist. per car 


Wt. of cars and contents Mech. resist. per ton 


Tons Percent Incr. 1b. Per cent Decr. lb. Per cent Incr. 
20 Basis 6.8 Basis 136 Basis 
25 2 6.0 11.7 150 10.3 
30 50 5.4 20.6 162 19.1 
35 75 4.8 29.4 168 23.5 
40 100 4.4 35.2 176 29.4 
45 125 4.0 41.2 180 32.3 
50 150 3.7 45.6 185 36.0 
55 175 3.5 48.5 193.5 42.3 
60 200 3.3 51.5 198 45.6 
65 225 3.2 52.9 208 52.9 
70 250 3.1 54.4 217 59.5 


From Table II, the following corollaries may be deducted: 


1—The mechanical resistance of cars in pounds per ton 
decreases when the weight increases, but in less pro- 
portion. | 

2—The mechanical resistance of cars in pounds per car 
increases when the weight increases, but in less propor- 
tion. 

Therefore, from 1 and 2. 

3—The number of actual tons a given drawbar pull can 
move will increase when the average weight of the 
cars increases, while the number of cars will decrease. 


These facts are of the greatest importance as will be seen 
in their application to practical purposes. 

If the mechanical resistance of all cars in pounds per ton 
were the same, in order to find a tonnage rating for any given 
tractive force it would be necessary only to divide the avail- 
able drawbar pull by the total of the following items of re- 
sistance in pounds per ton. 

(1) Mechanical Resistance. 

(2) Grade Resistance (Including curve resistance). 
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But in view of the fact that at any given speed the me- 
chanical resistance of cars of different weights are not in 
proportion to their weight, tonnage ratings worked out by 
this method alone will not produce a constant amount of 
total resistance for each rating regardless of car weights. 
Therefore, it is clear that actual tonnage 1atings must be ar- 
ranged so that any train of a certain rating will have the 
same total resistance as any other train of the same rating, 
regardless of whether the cars making up the trains are light 
weight cars or heavy weight cars. There are several ways of 
doing this but the principle is the same in all cases. The 
adjusted tonnage method, being extensively used, will be 
taken as a basis in further developing the subject. 


Adjusted Tonnage Method 


In this method there is taken as a basis a given amount of 
drawbar pull, from which is found, either by test or calcula- 
tion, the tons and cars of light cars and the tons and cars of 
heavy cars that can be handled over any given district. These 
amounts are then equated, from which a rating is obtained 
that will produce approximately the same amount of total 
resistance regardless of car weights. 

The values of mechanical resistance as used hereafter are 
all based on those given in Table II. Tables III and IV 
give a comparison of two trains of the same total resistance 
but of unequal weight. 

TABLE III 


Two Trains oF SAME Toral RESISTANCE BUT OF UNEQUAL WEIGHT 
Straight and level track—Speed 5 miles per hour. 


Items Lighter Car Heavier Car 
Resistance in lb. Tran Train Difference 
Tons per car .......-...6-- 20 60 40 
Mech. resist. per ton ...... 6.8 3.3 —3.5 
Grade resist. per ton ...... w w - 
Mech. resist. per car ....... 136 198 62 
Grade resist. per car ...... a ois T 
Actual tons .............-. 1,980 4,080 2,100 
No. of cars 6 escdscea ss eens 99 68 —31 
Total mech. resist. ........ 13,464 13,464 ere 
Total grade resist. ........ én P 
Total all resist .......... 13,464 13,464 
The above trains on Adjusted Tonnage Rating Basis: 
Adjustment ...sesssesso.o 67.74 67.74 ee 
Actual tons ..........-..46.- 1,980 4,080 +2,100 
Potential tons ............. 6,706 4,606 —2,100 
Adjusted tons ........--+. 8,686 8,686 oer 

TABLE IV 


Two Trains oF SAME ToTAL RESISTANCE BUT OF UNEQUAL WEIGHT 
Grade 1 per cent—Speed 5 miles per hour. 


Items Lighter Car Heavier Car 
Res:stance in Ib. Train Train Differences 
Tons per Calis eeaasieulew« 20 60 40 
Mech. resist. per ton ...... 6.8 3.3 — 2b. 
Grade resist. per ton ...... 20.0 20.0 Si 


Mech. resist. per car ....... 136 198 "62 


Grade resist. per car ...... 400 1,200 800 
Actual tons scids cade esse 502.4 577.9 75.5 
No. of cars soxac wuss Massa 25.12 9.63 —15.49 
Total mech. resist. ........ 3,416 1,907 —1,509 
Total grade resist. 10,048 11,557 +1,509 
Total all resist. ............ 13,464 13,464 aug 
The above trains on Adjusted Tonnage Rating Basis: 

Adjustment ............4.-- 4.87 4.87 

Actual tons ............-- 502.4 577.9 75.5 
Potential tons ............ 122.3 46.8 75.5 


Adjusted tons .......00.06. 624.7 624.7 


From these two tables it will be seen that regardless of 
conditions, a given drawbar pull will move more tons and 
less cars of heavier cars than of lighter cars. 

In order to make an analysis of general application the 
values given in Table IV will be converted into algebraic 
expressions as shown in Table V. 


TABLE V 
ALGEBRAIC EXPRESSIONS FOR THE VALUES OF TaBLe IV 
Applicable to straight and level track or any grade 


Lighter Car H€avier Car 
Items Train Train Difference 
Tons per car—incl. load W (Ww) w 
Mech. Res. in ib. per ton E (E—e) e 
Grade Res. in Ib. per ton G =o G À 
Mech. Res. in Jh. per car R (R+r) r 
Grade Res. in lb. per car D (D+d) d 
Actual tons T (T+t) t 
No. of cars C (C—c) c 
Total Mech. Resistance TE (T+t) (E—e) tG 
Total Grade Resistance TG (T+t) G tG 
Total All Resistance f í f 
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Although this table is based on the specific values as given 
in Table IV the formulas that are developed below are true 
for any other values that might be substituted provided that 
the total resistances of the trains are equal, and provided 
that the mechanical resistance in pounds per ton of a heavier 
car is less than that of a lighter car but not as much less as it 
would be if it were inversely in proportion to their weights. 

From Table V the following fundamental equations are 


obtained: 
LIGHTER WEIGHT Cars: 


Des OW ipa GA cad Oe Seed Sd oe Sere Bs hee (5) 

PS RC EG) orroe Beh ete aes ey oot eas (6) 

eae DD. ke Actas tiga nee O ig cele ld a th (7) 

SOW (E FGF og ek law one ee aan eee baa (8) 

Heavier WEIGHT Cars: 

ee = (C=C AW ee) hei Wee as wae eM ec ee eee (9) 
=> (THO Ca Gs, es oe ca ae we ee Gs Peek ne aw deen (10) 
= (C —¢) CR) 6s Ded) hei ees eceiaa (25-48 bee ween (11) 
= (C—c) (Wt wd) (FE —et Gr coc c ccc cc cc ccc ee ce cee (12) 


The fundamental equations give in cars and car weights a 
comparison of the tons of a lighter car train and a heavier 
car train respectively, as follows: 


Lighter car train = CW 2.06 oo ee ee ei ek Sea ee SA ee eens From (5) 
Heavier car train = (C—c) (W -b wy)... ccc cc cece cee eee From (9) 


Equating these two ratings which are equal in total 
resistance but unequal in tons. 
CW att (0 =e) AW pw) sere eased E 13) 
in which (t) represents the difference in tons of the two 
trains. In order to express these ratings in the same terms 
it is necessary to find an amount in tons that added to each 
car weight will equalize the difference in mechanical resist- 
ance that caused the difference in the tons of the two trains. 


Let (x) represent the amount required. 


Then from (5) and (9) CCW +x) = (C—c) (W F+wtx) a (14) 
t 
From which NS Se i, 6 ahaa ears an dene arate ao ate ae ete (15) 
c 
Therefcre, from (14) and (15) 
t t 
C(W +—) = (C—c) (W+w4e-—)....... (16) 
c c 
t t 
T+ C— = (T +t) + (C—c) — .......... (17) 
c c 
æ oo 


Two-Cylinder Pacific Type Locomotive for the Midi 


The Chemins de Fer du Midi has recently placed in service 20 two- 
cylinder, superheated, 4-6-2 type locomotives built by the Societe Alsacienne 
de Constructions Mechanique, Belfort, France. | motives formerly used 
were of approximately the same weight and capacity, but of the four-cylinder 
compound type. A change was made to the two-cylinder, singleexpansion, 
superheated type because of greater simplicity and lower cost of maintenance, 
tests having shown that the efficiency would be practically the same. The 
boiler was changed from the Belpaire to the ach top type, the number 
of 54-in. flues with superheater elements increased from 24 to 28 and the 
number of 2%-in. tubes decreased from 145 to 123. The evaporative heating 
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in. which T and (T — t) = Actual tons................ (18) 
— + Adjustment 2.0... . ccc cece eee ee eee (19) 
c 
: t 
C —- und (C — e't- = Potential tons... 0.0... eee eee (20) 


C ec 


t t 
C(W + —) and (C — c) (W + w + —) = Adj. tons....(21) 
c c 


Equations (14) and (15) mean that if there is added to 
the weight of each car of each train an amount of tons equal 
to the difference in the tons of the two trains divided by the 
difference in the cars, the sum of the car weights plus the 
adjustments of one train will equal the sum of the car 
weights plus the adjustments of the other train. This amount 
is the adjusted rating and it will produce trains of the same 
mechanical resistance regardless of car weights within cer- 
tain limits which will be taken up in proper order. 

By using in equations (16) and (17) the values given in 
Table IV the following is obtained: 


From (16) 25.12 x (20 + 4.87) = 9.63 X (60 + 4.87) ( 
From (17) 502.4 + (25.12 X 4.87) = 577.9 + (9.63 X 4.87)........ (23) 
or for both (16) and (17) 624.7 = 624.7 

Although the two trains in question are of different weight, 
the adjusted ratings, as will be seen, are the same for both. 

Tables III and IV indicate that in any two trains of the 
same adjusted tonnage rating, the difference in actual tons 
is always equal to the difference in the potential tons. That 
this is true in all cases, may be shown as follows: 


t t 
CW + C — = (C — c) (W + w) + (C — c) —....(24) 


From (16) 
c c 
t t 
Then (C — c) (W + w — CW = C — — (C — c) —.... (25) 
c c 
From which RS OE EE E E E E E E E EE GE E (26) 


The principle of an adjusted tonnage rating is, that as 
the number of cars increase the number of adjustments or 
the potential tons increase, and as the potential tons increase, 
the actual tons decrease. Therefore, the function of the ad- 
justment is to balance the tons, the number of cars and the 
total resistance. 

(To be continued) 


Er s ar. TA 
KE 
r r 7 ia a Pale 
7 v3 "Ea. i 
A> Ae ete So. f 
Li 5 -A é’ Se 


WENT e 


Raliroad of France 


surface and grate area remained practically the same, but the volume of 
gas passed through the large flues was increased from 40 per cent to 47 per 
cent, with about a 20 per cent increase in superheating surfaces. The boiler 
pressure was dropped from 227 lb. to 185 Ib. The new locomotives weight 
196,420 1b. in working order, with 118,720 lb. on the drivers, and have a 
rated tractive force of 32,900 lb. The cylinders are 25 in. by 25% in. and 
the driving wheels are of 763% in. diameter. The evaporative heating surface 
is 2,179 AR ft., the superheated surface 791 sq. ft., and the grate area 43 
sq. ft. These locomotrves are hauling express trains having an average 
weight cf 254 tons with an averace ccal consumption of 47 Ib. per mile. 


The Design of Engine and Tender Drawbars 


Some Comments on the Existing Practice with 
Suggestions for a More Logical Basis of Design 


By H. J. Coventry 


N view of the fact that the safety of life and property 
depends so largely upon avoiding failure of the drawbar 
between engine and tender, it is rather surprising to 
find so little definite and no unanimous opinion as to the 
basis of design, or any agreement as to a proper allowable 
stress on the material. 

That drawbars do break sometimes and with fatal re- 
sults is sufficient warrant for further inquiry as to whether 
our fundamentals of design are on correct lines, more espe- 
cially in view of the large and steadily rising tractive 
force of present day power. 

A report on Drawbar and Safety Connections to the 
American Railway Master Mechanics’ Association in 1903 
appears to be the first step taken to obtain uniformity of 
design. The recommendation is made that the area of 
cross section of the bar body should be a value in square 
inches, found by dividing the tractive force by a factor 
(stress) sufficiently low to give a factor of safety that would 
cover all possible conditions. That is 

T 


————s 


f 


The value of f was to be taken at 4,000 lb. per sq. in. 
maximum, and the material to be hammered wrought iron, 
of 45,000 lb. per sq. in. ultimate tenacity. Later we find 
4,500 lb. per sq. in. recommended as the factor, and this 
is confirmed in the report to the A. R. A., Section ITI, 
1920, on this subject. From the variance of discussion on 
the report at the time of presentation it would appear that 
opinion was not emphatic or unanimous. A recent inquiry 
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Fig. 1—Graphical Comparison of Drawbar Formulas 


among prominent railroads as to their practice for drawbar 
design, and any formula used elicited the following re- 
plies: . 

Railroad a—No formula, go by precedent. 


Railroad b—Nc formula. 
Railr.ad c—No formula. 


Railroad d—Formula A Material—Iron of 45.000 lb. per sq. in. 


2,25¢ 
T 
Railroad 2—Formula A = T Material—Steel of 80,000 lb. per sq. in. 
4,5 
T Total weight 
Locomotive builder 1—Formula A = —— or A = ——— 
3,000 18,000 


Locomotive builder 2--Gave standard dimensions, no formula. 


The formulæ given and one to approximate the practice 
of locomotive builder 2 are shown plotted in Fig. 1. It 


will be readily seen that to meet a tractive force of 70,000 
lb., the minimum would be 15.5 sq. in. and the maximum 
31.25 sq. in. in the body of the bar, while if the locomotive 
happened to be very heavy for its tractive force, an even 
greater area of bar would be called for as the larger value 
of the two equations under heading 1 is intended to be 
used. This wide range, and the absence in many cases 
of any definite method seems to indicate the need for a 
better and more logical basis of design. 

The following is, therefore, suggested as an improve- 
ment, although the impossibility of deriving- a complete 
theory to fit the complicated stresses to which a drawbar is 
subjected, and at the same time covering the unknown 
influence of the surrounding structure, is fully recognized. 

It is assumed that the amount of slotting in the eye ends, 
draw pin arrangement, striking casting, etc., are such that 
the bar never has a compressive load put upon it. Such 
a condition should be, and can be avoided by proper design 
of the draft arrangement between engine and tender. Suf- 
ficient clearance should also be provided in the draw pin 
pocket to void the possibility of putting side bending 
stresses in the bar when the locomotive passes round the 
sharpest curve, or oscillates at high speed. 

The practice of offsetting should not be tolerated owing 
to the rapid increase of stress for even small offsets for a 
given cross-sectional area. Also the tractive force trans- 
mitted by an offset bar is less than that delivered to it by 
the engine draw pin, the balance tending to lift or depress 
the tender according to whether the engine pin is higher 
or lower than the tender pin. 

The amount of slotting in the eye should not be more 
than is absolutely necessary for the conditions, and the 
holes need not be more than 3/16 in. wider than the diam- 
eter of the pins. 

If these conditions are complied with it can safely be 
said that the stresses induced in the bar are purely tensile, 
but of somewhat wide range. From the nature of the case 
it seems reasonable that the stress would range from that 
produced by twice the tractive force, seeing that the load is 
a live one, to anything above, according to the degree of 
shock. The degree of shock is proportional to the total 
amount of slotting or slack in the eyes. While the actual 
amount of slack between the engine and tender is sometimes 
maintained at a minimum by wedge devices, there is no 
guarantee that at some time the whole of the slotting will 
not come into play. For design purposes, therefore, the 
maximum amount must be considered, and it is conceivable 
that the tractive force could be applied when the engine 
and tender are fully compressed. Put in another way, the 
drawbar is analogous to a bar having a load equal to the 
tractive force dropped on it from a height equal to the 
amount of slack. 

Work is therefore done on the bar by an amount equal 
to the product of tractive force and slack, plus the exten- 
sion of the material; that is, 

R c Ted. k) eano eee aea ae e a d (1) 


Where K = work in inch Ib. 
Te = tractive force in Ib. 
d = total slotting or slack in inches 


x = extension of material in inches. 


This amount of work is absorbed by the material of the 


&7 
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bar if the connections and surrounding structure are in- 
finitely rigid. The work done by the material is: 
1 


— Wx 
2 
Where W = an equivalent static or dead load 
x = extension caused by 
We now have the equation 
1 
Te Se Maa Le tehia ra alee Oe ee wean (2) 
From definition of modulus of elasticity 
W l 
E =s ie wea OE ee he ee eee (3) 
A x 
Where E modulus of elasticity cf the material in Ib. 


area of section in square inches 
= length of section in inches 
x, W and d as before 


From cquation (3) 


e 


EAx 
a a a EE a a E E T E N E SRE (4) 
l 
Substituting the value of W in equaticn (2) 

1 EAx 

T (d + x) = — —— x 
2 l 
EAx? 

T (d +x = E E AEE E E E (5) 


From which for any particular values of T, 1, d, A and 
E the extension x can easily be computed. Having found x 
the stress f may be found from equation (3) modified: 


Ex 
Sa eS a Aha ee eRe OR ea ES ek (6) 
l 
as also x = = substituting this in equation (5) 
EAP 
We obtain T (d + x) = —-— and 
21K? 
f2 
ier a OT re ee ee Cee Pe (7) 
f? 
Al is obviously the volume of the bar and — is the re- 
2E 


silience per unit volume if f is taken at the elastic limit. 

It is now evident that a drawbar can be made stronger 
either by increasing the length or volume or using a ma- 
terial of higher resilience and reducing the amount of 
slotting or slack. Any or all of these methods will have a 
strengthening influence. 

The specification for drawbar material should include 
a resilience requirement or work done per cubic inch in 
stretching the bar up to the elastic limit and also work per 
cubic inch required to fracture a specimen. These two 
values give a better idea of the suitability of material sub- 
jected to shock than ultimate tenacity. 


Then equation (7) becomes 


T (d +x) =RXV 
where R = resilience in inch Ib. per cubic inch 
V = volume of the bar in cubic inches 


As x will be small compared to d, it may be omitted. 

Up to this point the assumption has been that the con- 
nections of the bar and surrounding structure are infinitely 
rigid. This, of course, is not true in practice, as all the 
surrounding material is elastic and absorbs some of the 
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energy of impact. We may, therefore, quite safely select 
a higher resilience value than that at the elastic limit for 
the material without actually reaching dangerous high 
stresses, for it will most probably be found that f, the 
stress calcula.ed from equation (7), will be abnormally high 
for any selected average drawbar. It, therefore, becomes a 
question as to the economical practical value to be assigned 
to R. 

From the experiments of Wohler, Spangenberg and 
others on fatigue of metals under repeated stresses, it was 
found that the stress could be much above the elastic limit, 
if load was applied momentarily and that the limit of stress 
depended more upon the ultimate static breaking stress, 
than the elastic limit. Upon these results the “dynamic 
theory” is based which assumes that a piece of material 
will not break under repeated loadings if the momentary 
stress due to sudden application of load does not exceed 
the statical breaking strength of the material. 

Supposing a material of 55,000 lb. per sq. in. tenacity is 
used. Taking, say 0.94 of this gives 52,000 lb. sq. in. as 
momentary stress. Equation (7) then becomes 


| 2E Td 
52,000 aac a 
y 


27 Td 
If E = 27,000,000, then V = ———— = 
26 x 52 50 


The volume of the drawbar V should be taken from 
center to center of eyes. 

A bar designed to this formula would never be stresssd 
to the breaking point even if the connections were infinitely 
rigid; the elasticity of the latter provides what is equiva- 
lent to a factor of safety. Moreover, a set of bars suitable 
for different conditions would be all equally strong, under 
their respective conditions, and it is considered that this 
method overcomes the objection sometimes raised that the 
stress of 4,500 lb. sq. in. taken in A. R. A. formula is too 
low for high tractive forces. 

The comparative table of actual existing drawbars and 
the proposed cross-section as found by equation (9) is of 
interest in showing .the wide difference of bars even when 
considered on an area-stress-tractive force basis. For ex- 
ample, compare B and C with J. The tractive force is for 
J 1.7 times B, yet the existing bars have some cross-sec- 
tional area. On a volumetric basis they show a little bet- 
ter. The column to the extreme right shows the volume as 
calculated to formula (9). This table is graphically rep- 
resented by Fig. 2, in which curve A shows the volumes of 
bars calculated to the proposed formula, and curve B shows 
existing bars, all reduced to a standard of one inch slack. 
From the considerations given above the importance of 
limiting the amount of wear in eyes is apparent, and bars 
that have reached the limit of wear that was allowed for 
in the new bar should be taken out of service. 

The eyes shculd be machined accurately to dimensions, 


and the body of the bar should be as smooth and of as 


even section throughout as possible in order to avoid local- 
ization of stress. 7 


COMPARATIVE TABLE OF DRAWBARS 


Existing Drawbars 


Tractive effort, Slack, 
Drawbar in Ibs. in, Section 
A enata cee pane es Sls 1 5 in. by 3 in, 
Bs us eo cere E pera au 33,150 1% 6 in. by 3 in. 
Co eee OO sed eu eed 32,046 1% 6 in. by 3 in 
De hoa ee ieee eo tase 33,150 i 6 in. by 3in 
Enan en a dea EE whi le Ke 40.758 1 6 in.by3in 
Tee ais EA E E E 40,758 11 6 in. by3in 
iat aE A T 67,173 1% 7 in. by 3 in 
AS, E SE stead ye ies Aas one 73.800 114 514 in. by 3 in 
i. satire Be ton coheed Aan ath aedele ates 51.041 1% 6 in. by 3in 
K uethove-etena me oe ease acess 30,222 1% 5 in. by 3in 
MILs, anseee td toeea yeaa 33,699 155 5 in. by 3in 


Proposed 
m o iIin Se fon R E, AE s 
Area, Length, Volume, Area Velume, 
sq. in. in. cu. in. Section sq. in. cu. in. 
50.5 757 5 in. by 3'4 in. 15.8 797 
18 60.5 1,980 6 in. by 3% in 18.7 1,120 
18 §4.5 982 6 in, by 3% in 19.8 1,080 
18 58.0 1,029 S in. by 3% in 15.7 912 
18 53.25 958 6 in. by 3% in 22,9 1,220 
18 S02 963 6 in. by 37¢ in 22.9 1,220 
21 £6.25 1.150 & in. by 4% in 36.0 2,020 
16.5 65,25 1,078 8 in. by 414 in 33.9 2,210 
18 65.25 1.175 6 in. by 334 in 20.6 1,345 
15 36.0 540 61% m. by 4% in 27.4 9&5 
15 36.0 540 6 in. by 5S in 30.4 1,095 
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Draw Pins 


If the pin is short between the pockets, it may be con- 
sidered as under double shear stress. As the material is 
0.8 as strong in shear as in tension (assuming the same 
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aie 10,000 Pounds Tractive Effort 


Cubic Inches of Materlal in Drawbar of Wrot Iron 


Fig. 2—Comparlson of Actual Drawbars with Sizes from 
Proposed Formula 


material is used for pin and drawbar) then twice the area 
of the pin must equal 114 times the sectional area of the 
drawbar, or 


= 0.625 


501 80l 


If the pin is long, it must be treated as a beam loaded 
at the center with the “momentary load” and using a stress 
of (.8 X .94) = .75 of the ultimate stress of the material. 

The “momentary load” may be found from equation (7) 
by multiplying the value of f by the area of the drawbar. 

Taking f at 52,000 lb. per sq. in. as in equation (9), 
the “‘momentary load” becomes 52,000 A 

Wl, 52,000 Al; 


Bending moment of pin = — = —— 
4 4 
Where h = length of pin between pocket. 


Pending moment = stress X modulus of section. 
Hence 15.000: Aly -= f eee hae Se we a eee PA ene (12) 


wv 1} 
13,000 Al = .75 X 55,000 x aan 
2) 
32 X 13.000 Al; 
DI ee 
41,250 X T 
3 
Dr Va Ais sia a esos Sew es (13) 


substituting value of A from equation (9) 


The formulas may be summarized as follows: 


T = Tractive effort in 1b. 

A = Area of body of bar in square inches 

1 = Length of bar in inches 

d = Tctal amount cf slack in cyes including a maximum allowance for 
wear in inches 

V = Volume of drawbar in cubic inches 

B 


For wrought iron of 55,009 Ib. tenacity. 
Td 


Drawbar V = ee 
501 


or : 
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3 Td l 
Long pin D = 


15.51 


Sh D = =y Be | 
ort pin kpa ; 
62.81 


For mild siecel of 80,000 Ib. tenacity 


T.d. T.d 
Drawbar V = - or A = —— 
94.25 94.25 
3; Td lı 
Long pin D = N 
29.45 1 
Td 
Short pin D = --—— 
118.41 


These formulas are offered as a more logical basis of 
design than that of the A. R. A., yet because of the un- 
known influence of the surroundings and connections to the 
drawbar some other numerical factors than those given may 
be more suitable. Those given, however, should provide 
bars that are safe under nearly all conditions. In this 
connection mention may be made of one railroad that gave 
dimensions and tractive effort, but no formula for a series 
of bars. Upon checking these in the manner here set forth, 
they were in practically all cases found to conform to the 

Td 


equation V = — for wrought iron bars. 
55 


Is Mechanical Firing Reducing the 
Cost of Train Operation* 


"THE outstanding features of stoker firing are the possible 

Increase in tonnage or decrease in time between terminals, 
or both, together with the possibility of handling a fuel of a 
lower B. t. u. value and a corresponding lower cost. 

As an offset against these considerations, which directly 
affect the cost of train operation, there has always been 
charged the increase in coal consumption per 1,000 gross ton 
miles, which has always been considered as going hand in 
hand with stoker operation. In the early development of 
the stoker the only successful machine was one having a 
relatively high point of delivery, and, consequently, when 
the locomotive was being forced to its maximum the lighter 
particles of coal were carried over the arch, where arches 
were used, thereby resulting in an excessive stack or spark 
loss. In recently conducted road tests it has been found that 
this condition no longer prevails. It was shown that where 
the same attention was given the stoker as in hand firing, the 
fuel consumption per 1,000 gross ton miles per hour was 
generally lower on the stoker-fired locomotive. This differ- 
ence in fuel consumption was no doubt due to the higher 
average temperature obtainable in stoker firing, due to the 
elimination of the periodical inrush of cold air, and the more 
perfect combustion possible through carrying a lighter fire as 
well as the more regular and uniform fuel feed. 

The data in the table was obtained as the result of a care- 
ful test conducted on a trunk line road to determine the 
difference between assigned and pool service. 


Fuer PerFormance or U. S. R. A. Liceut Mixavo Tyre Locomorives 
Equiprep WITH STOKERS 


February, 1922 Assigned service Pool service 
Engine. Nō: sarerrere annor rE Ets Se eee ewees 652 656 
Engine miles tec eae esd oa E ES 3,150 3,703 
Gross ton ‘MileS..c ssa odes s Se oe Se ero 4,514,835 4,496,685 
Pounds coal between terminals.........-0.06 476,710 605,530 
Pounds per 1,000 G. T. M............0 0000 105.59 134.66 

March, 1922 
Engine NOs Joes owe ee ae oe ea ae 652 > 656 
Engine- mes. 066 ie aia E E EES 3,750 6,144 
Gross ton mMiles........c.esssenanssserrerveo 5,129,449 7,723,177 
Founds coal between ne SY Seo plans cm ae 580.862 913,279 
Pounds per 1,000 G. T. Maw... ccc cece ee eee 113.24 118.25 


*Abstract of report at Association convention, 


Traveling Engineers’ 
Chicage, November, 1922. 
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The test extended over a period of 60 days. The two loco- 
motives were identical in every respect, and operated in the 
same class of service, viz., fast freight. Locomotive No. 652 
was operated by the same crew throughout the entire test, 
while locomotive No. 656 was handled by four crews alter- 
nating. Note that during the first 30 days the assigned loco- 
motive made 18,150 more ton miles and 553 less engine 
miles than the pooled engine, and consumed 128,820 pounds 
less coal or a difference of 27.5 per cent calculated on a 
1,000 gross ton mile basis. 

At the end of the first month it was possible to make an 
immediate comparison which showed up the above difference 
in coal consumption. Steps were therefore taken to bring 
the performance of the pool crews to that of the assigned 
crew by teaching and getting the men interested, and the 
result of this action is reflected in the results for March. 

While these results show an increase of 7.3 per cent in 
fuel for the assigned engine, this increase was due almost 
entirely to weather conditions. The table shows, however, 
that the active supervision over the pool crews, together with 
their co-operation, resulted in a decrease of 13.8 per cent. 
As the weather conditions affected both alike, it is reasonable 
to assume that had the pool crews been allowed to go on 
during the month of March as in February, the coal con- 
sumption for Engine No. 656 would have been affected the 
same as in the case of Engine No. 652, i. e., increased 7.5 
per cent, which would have made it approximately 144.49 1b. 
per 1,000 gross ton miles instead of 118.25 lb. 

This test proves, first, that the excess in fuel consumption 
of the pooled over the assigned engine was not due to the 
stoker or the locomotive, but altogether to the manner in 
which it was handled by the four crews; and, second, that 
intelligent supervision will bring the same results in case 
of stoker as in hand firing. 

Economical train operation means the movement of the 
greatest possible tonnage over a division in the shortest 
possible time. Where the coal consumption per hour ap- 
proaches the physical limitations of the fireman, it is only 
through the application of the stoker that a uniform maxi- 
mum steam pressure is possible at all times, and it is only 
through the maintenance of the maximum steam pressure 
that the desired speed can be sustained. 

Opinions vary as to the size of the locomotive to whicn 
the application of stokers seems justified. A cer- 
tain railroad in the Southwest, where temperature ranges 
are high, operated consolidation type locomotives of 
45,000 lb. tractive effort, 49.5 sq. ft. grate area, over two 
divisions, one being 117 miles long of practically one per 
cent continuous grade, the other 124 miles long with one 
per cent broken grades, the longest continuous grade being 
40 miles. The rating of the locomotives when worked to their 
capacity was 1,500 gross tons. Owing to the physical limi- 
tations of the firemen it was found necessary to reduce the 
tonnage over the first district to 1,150 gross tons and over 
the second to 1,250 tons in order to get the trains over the 
road within the sixteen-hour period. Stokers were afterward 
applied to these locomotives and the tonnage raised to the 
locomotive capacity; i.e., 1,500 gross, or an increase in the 
first instance of 30 per cent and in the second of 20 per 
cent. As the wages remained the same, this change resulted 
in a corresponding direct decrease in operating cost. In this 
instance it was not a question of the size of the locomotive 
so much as a question of climatic conditions and physical 
characteristics of the railroad. 

We now cite a case where the locomotives were so large 
that when worked to their capacity the firemen were unable 
to supply the coal as fast as the engine could burn it. These 
were of the 2-10-2 type, 67,000 lb. tractive effort, 80 sq. ft. 
grate area, operated over a choppy division 100 miles long 
having short grades of 1% per cent. The tonnage behind 
these engines when hand fired was 2,350 gross tons. Stokers 
were applied and the tonnage increased to 2,650 gross or 
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12.76 per cent. The wages and other costs remained the 
same. 

In some very exhaustive tests conducted in the Dominion 
of Canada during the months of May and June, 1921, with 
Mikado type locomotives, 53,000 lb. tractive effort and 56.5 
sq. ft. of grate area, it was found that the maximum drawbar 
horsepower that could be developed hand firing on the 
maximum grade was 996, while the same type of locomo- 
tive stoker fired gave a drawbar horsepower output of 1,227, 
an increase of 22 per cent. An increase of 300 gross tons 


over the normal hand-fired rating was handled by the loco- 


motive stoker-fired, maintaining the same average speed as 
was maintained by the hand-fired engines with the lighter 
tonnage. 

On the road represented by the chairman, there is a sea- 
sonal fruit rush which calls into service every available man 
and locomotive to such an extent as to make it necessary 
to double the road (150-mile division) wherever the condi- 
tion of the locomotive, the crew, and the hours of service 
make it possible. When this rush is on, we find no difficulty 
in getting the men to double back on stoker-fired locomotives 
even though they have a stoker-fired engine in but one direc- 
tion. Therefore it is clear that if we did not have stoker- 
fired engines it would mean either more men, which would 
often result in the payment of the arbitrary held from home 
terminal, or in holding the engines for the crew’s rest, or in 
an increase in the number of engines assigned to this service 
which would mean an increased number of idle engines dur- 
ing the slack period. An idle engine costs money even if 
standing dead behind the roundhouse, as it represents an 
investment on which the interest will run from $10 to $15 
per day. : 

The above simply represents the definite decrease in cost 
of train operation as developed on different railroads through 
the application of stokers to locomotives of different dimen- 
sions. 7 

There is, however, another decrease in cost of train 
operation which can be directly attributed to the applica- 
tion of the stoker, but which varies with the seasons and 
climatic conditions of the states traversed by the railroads. 
We refer now to the necessity of sending out relief firemen 
to take the place of others who on account of the extreme 
heat or through other causes have become physically ex- 
hausted. The committee has records of one railroad located 
in the Mississippi Valley having one division 156 miles 
long, operated by locomotives developing 39,000 Ib. trac- 
tive effort where during the summer months it is neces- 
sary to have relief firemen stationed at intermediate points 
50 miles apart, and as a rule one or more firemen are 
relieved daily. As under the schedule, 100 miles or less 
constitutes a day's work, it follows that in a case of this 
kind the labor cost insofar as firemen are concerned, is 
doubled. This in itself would not amount to so much, pro- 
vided there is no attendant train delay, but where it is neces- 
sary to tie up a train at some intermediate station until a 
fireman has been deadheaded from a terminal, it results not 
only in an increased labor cost, but it upsets the dispatcher’s 
entire schedule, delaying not only the train in question, but 
often other opposing trains. 

Going back to the Canadian test previously referred to, it 
was found that the maximum speed on the grades possible 
with the hand-fired locomotives was 12.42 miles per hour, 
while with the stoker-fired engine handling the same tonnage 
a speed of 15.61 miles per hour was maintained, or an increase 
in speed which is equivalent to an increase in ton-miles 
per hour of 25 per cent. 

It is on account of the speed factor not being considered 
that in many instances the mechanical stoker has been charged 
with an increase in fuel consumption over hand firing. Ton 
miles or train miles or locomotive miles are poor yard- 
sticks by which to measure train or locomotive operation. 
The time element should always be taken into consideration 
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and where this factor is considered and coal consumption as 
well as other operating costs are based on the ton miles per 
hour, it will be found that the stoker can show economies over 
the best hand firing. 

In the beginning of this paper we referred to one possible 
reduction in operating costs through the possibility of burn- 
ing a cheaper grade of fuel. During the last months in 1921 
slack coal, or what is termed screenings, became a drug on 
the market and could be purchased at $1.20 per ton less than 
the mine-run coal produced at the same mines. A saving 
of $1.20 per ton held out a very attractive proposition to the 
railroads, but it was found that in hand-firing practice it 
could only be handled successfully in switch engines, as in 
road service the firemen experienced considerable difficulty 
in maintaining full steam pressure at all times in either 
passenger or freight service. Tests were conducted to deter- 
mine whether or not the coal could be successfully used in 
comnection with mechanical stokers, and it was found that 
with some types of stokers practically the same locomotive 
horsepower output could be obtained per pound of screenings 
as per pound of mine-run, and therefore on such roads as 
were equipped to handle both mine-run and screenings at 
their coaling stations, screenings were used in the stoker- 
fired locomotives, resulting in a net saving in fuel cost of 
7.6 cents per locomotive mile—more than enough to offset 
the wages of the fireman. 

The report is signed by James Fahey (N. C. & St. L.), 
chairman; A. L. Bartz (E. P. & S. W.), Joseph Keller 
(L. V.), William Lowney (G. N.), and F. P. Roesch (Stand- 
ard Stoker Company). 


Discussion 


The trend of the discussion bore out the conclusions in the 
report that fuel consumption with stokers firing, when 
measured on a ton mile basis, is more economical than hand 
firing. Of course, the only direct comparisons which can 
be made are with locomotives of less than about 50,000 1b. 
tractive effort, since engines of greater capacity are beyond 
the limit of practicability for hand firing. 

Considerable attention was given to the question of spark 
losses in the discussion and it is evident that while these 
losses were large with some of the early stokers, they are 
now no longer serious, even when slack coal is being burned. 
On the Baltimore & Ohio the steam from the stoker exhaust 
is being diverted into the stoker barrel, where it serves to 
moisten the coal slightly and to hold it in the firebox long 
enough for complete combustion to take place. It was sug- 
gested that eventually it will be impossible for the railroads 
to procure screened coal at the mine because of the difficulty 
of disposing of the screenings and that it will become neces- 
sary to purchase mine run coal. It was brought out that 
this is already the case in some districts. The railroads 
should, therefore be prepared to burn coal economically with 
any percentage of slack that may be produced at the mine. 

The design of the grate is also receiving attention in con- 
nection with stoker firing. The Santa Fe is replacing finger 
grates with table grates having circular instead of slotted air 
openings in territory where Gallup coal is being burned. 
This has effected a reduction both in the spark losses and 
the loss of unburned fuel through the grate. The Pere 
Marquette is also applying the table grates on stoker fired 
locomotives. On the Wabash it was brought out that the 
standard finger grates are being replaced with Hulson grates. 
Stress was also laid on the need for high standards of stoker 
maintenance, particularly of the distributors, to insure that 
the fuel be uniformly distributed over the grate. 

Very little was said about stoker failures. Although the 
members taking part in the discussion generally admitted 
that there are stoker failures, it is evident that they are of 
no more frequent occurrence than the failure of other parts 
of the locomotive and that thev have not had any detrimental 
influence on the miles per engine failure. 


$6.01 in September. 
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Material and Equipment Prices 


HE downward trend in the prices of practically all ma- 
terials, which began in the fall of 1920 and continued 
through 1921, was in most cases checked in the first part of 
1922. The latter half of the year was characterized by an 
increase in the prices of most commodities, as a result of 
which railroads must now pay from 7 to 70 per cent more 
for their supplies than a year ago. A better knowledge of 
the changes which have taken place and an approximation of 
the current prices can be obtained by considering various 
classes of materials by themselves. 

Lumber. The lowest mill prices for Douglas fir were 
reached in November, 1921; sirice then there have been sev- 
eral advances. As illustrations of the changes in prices from 
the low figures to those prevailing at the end of 1922, car 
sills advanced from $18 to $30 per thousand feet board 
measure, car framing from $15 to $26, car decking from 
$19 to $27, car lining from $20 to $27, and car siding No. 2 
from $45 to $58. Mill prices of Southern pine began to 
advance in April, 1922, and by the end of the year car 
sills had increased in price from $32 to $46, decking from 
$26 to $34, siding from $52 to $62, and lining from $25 
to $35. 

Iron and Steel. The prices of many steel products began 
to advance slightly early in the year. There were marked 
advances in the fall, largely due to the shortage in fuel, 
which was followed by some decline in November and De- 
cember. Car axles increased from $2 to $2.50 per 100 lb., 
and chilled iron car wheels from $1.75 to $2.10 per 100 lb. 
Prices for scrap, pig iron and castings showed proportionate 
advances. 

Coal. The recent coal strike has been extremely costly to 
the railroads, the average cost of the coal used in August 
and September being about 30 cents a ton greater than the 
peak prices in 1920. The roads suffering the most were 
those in the Great Lakes and Northwestern regions, where 
from a low cost of $3.86 in March the cost had risen to 
The regions least seriously affected 
were the Pocahontas and the Southern. In the Pocahontas 
region the range was from $2.44 to.$3.22 per ton, and for 
the Southern region from $3.01 to $3.12. 

Cars and Locomotives. ‘The prices of cars and locomo- 
tives followed the trend of the basic commodities entering 
into their construction. From the level of the period between 
1910 and 1914 there was a rapid rise to the peak of 1920. 
Using 100 as the index number for the 1910 to 1914 period, 
the peak prices were 251 for locomotives, 300 for all-steel 
freight cars, 313 for composite wood and steel freight cars, 
and 218 for passenger coaches. Orders placed during the 
latter part of 1921 were from 30 to 50 per cent below the 
peak prices. Present prices are approximately half way be- 
tween the peak prices and the low figures of 1921. From 
information made public by the Interstate Commerce Com- 
mission in connection with equipment trust certificates it ap- 
pears that prices in 1922 were approximately as follows: 
Passenger coaches from $20,000 to $24,000, express and bag- 
gage cars from $17,000 to $20,000, dining cars from $35,000 
to $45,000, passenger train refrigerator cars about $7,000, 
box cars from $1,500 to $1,850, gondola and hopper cars 
from $1,500 to $1,800, flat cars from $1,200 to $1,400, stock 
cars trom $1,200 to $1,700, and refrigerator cars from $2,400 
to $2,800. Locomotive prices varied with the type, the 
weight, character of equipment, etc. Mikado (2-8-2 type) 
locomotives ranged in price from $36,500 to $55,000, while 
some of heavy weight and equipped with boosters and other 
appliances cost $72,000; Pacific (4-6-4 type) locomotives 
ranged in price from $40,000 to $63,000, the latter being 
equipped with boosters. Eight-wheel switch engines cost 
from $32.000 to $36,000, and six-wheel switch engines from 
$28,000 to $32.000. 


Advantages of Diesel 


Electric Locomotives 


Co-operative Research Bureau Advocated to Develop This Type of 
Equipment for the Railroads 


By L. G. Coleman 


Assistant General Manager, Boston & Maine 


been under severe criticism from many quarters and 

have suffered much regulation. The criticism in the 
past has been largely unintelligent, the result of more or 
less well-founded resentment of railroad practices, but pro- 
ducing legislation of not very constructive nature. One does 
not have to be a prophet to say the probabilities are that 
during the next two or three years criticism and regulation 
will be more severe than in the past, with, however, this 
difference,—it will be more intelligent and probably more 
unfair. It would appear necessary for the railroads to 
clean house, to make every effort to take advantage of modern 
ideas and methods, made possible by the rapid industrial 
development occasioned by the war. We have been disposed 
to be very conservative, to hesitate to adopt new methods. 
Criticism of this failure, while frequently not taking into 
account financial impossibilities, nevertheless has stuck, and 
it is one that we must combat, preferably, where possible by 
deeds rather than by argument. It is time to do—not to 
talk. 


Fai the past twenty-five years American railroads have 


The Need for Co-operative Research 


Two or three years ago the mechanical officers of the 
American Railway Association were asked to make a recom- 
mendation as to the advisability or desirability of establish- 
ing a research bureau. A committee was appointed to 
consider the matter, and after much discussion an incon- 
clusive report was handed down, not because a majority 
did not think such a bureau was desirable, but, I am in- 
formed, because they doubted the possibility of obtaining 
necessary funds. So far as I know, the matter has never 
again been considered. 

The railroad business is the largest single homogeneous 
industry in the United States. All of our major problems 
are common ones. Yet, any investigation along new lines, 
where any money expenditure is involved, whether it con- 
cerns mechanical, maintenance of way, or operating methods, 
must be made by individual railroads, or companies that 
supply their physical wants. Any real development usually 
requires a combination of products of companies manufac- 
turing widely different articles. It is not reasonable to 
expect them to spend a great deal of money in experiments 
which may or’ may not lead to any direct gain to them. 
They would naturally wish to guide any development along 
lines requiring the least possible departure from the use of 
existing products, when the best result might require a 
complete new design. 


Problems Requiring Joint Investigation 


There are many applications of modern mechanical 
methods used in other industries which if assembled will 
develop a machine or process producing a saving in operat- 
ing costs to the railroads. To apply these, however, much 
money must be spent in redesigning and experimenting, 
money running into millions of dollars. The only reason- 
able source of such funds is the railroads themselves. A 
central research bureau with sufficient income to obtain as 
needed the services of the foremost men in the country, and 
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to finance the necessary experiments, would be of invaluable 
aid. The expense pro-rated would be small to each in- 
dividual. The railroads are not competing with each other 
in money-saving devices, and as a body could experiment 
more efficiently and cheaply than independently. For 
instance, the application of gas and electricity to various 
railroad services, the co-ordination of motor trucks and 
automobiles to railroad ‘business, the development of a 
manufactured tie, automatic train control, are all questions 
which such a bureau could efficiently and economically 
handle. A real service will be rendered if the mechanical 
and maintenance of way officers will push this matter’ to 
a conclusion. 


Shortcomings of the Steam Locomotive 


There is another question which in my opinion is the 
largest of any that such a bureau alone can practically solve. 
I think there will be no dissent to the statement that the 
steam locomotive today is probably the most uneconomical 
and unsatisfactory machine in industry. We have made 
enormous improvements, that, granting its inherent original 
weakness, have very much increased its efficiency as far as 
a power producer is concerned, but these same improvements 
have so increased the cost and difficulty of maintenance 
that the time lost in terminals practically wipes out the 
savings due to fuel economy obtained by modern devices, 
and increased unit power. 

The inherent weakness of the steam locomotive is its 
boiler. The most efficient possible construction and main- 
tenance of a steam boiler cannot overcome the absolutely 
necessary delays such as caused by washouts, hydrostatic 
tests, renewals of arches, cleaning of flues, examination of 
and repairs to grates, front ends, etc. The limiting factor 
of long engine divisions is usually the boiler, not the 
machinery. Therefore, regardless of the most efficient pos- 
sible maintenance there will, due to this weakness, always 
be lost time in terminals by a machine that is otherwise 
ready for service, which can be conservatively put down at 
50 days each year. 


Cost of Electrification Is Prohibitive 


For some years the railroads have been striving to over- 
come this difficulty. The remedy that has been generally 
grasped is electrification. Its principal weakness is the large 
first cost and the necessity for more or less constant load to 
get a high efficiency factor. Except in very few instances 
an approximately uniform volume of freight is unknown to 
railroads, nor can it be expected in the future. When a 
division is fully electrified, unless the entire system is 
brought to the same condition, flexibiliy is decreased. The 
electric locomotives cannot be used off the electric division. 
If the full efficiency of electrical operation has been obtained 
by doing away with coaling plants, ashpits, and other neces- 
sary adjuncts to steam operation, conversely steam power 
cannot be used on an electric division. This means, to take 
care of emergencies, an excess of electric power on the elec- 
tric division and an excess of steam power on the steam 
divisions, where as a smaller surplus of power that can be 
used interchangeably will take care of two or more divisions. 
To obtain full benefit from electrical Operation requires com- 
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plete electrification, and the first cost is frequently pro- 
hibitive. 

There is little doubt that we will be unable to get much 
further economies as long as we continue to carry a portable 
steam boiler on each of our power plants, many of the 
economies in power production being lost by the increased 
terminal delay due to maintenance. To summarize briefly, 
the delays incidental to use of the steam boiler that can 
be avoided in toto by its abolition—washouts, hydrostatic 
tests, repairs due to leakage, firebox and front end main- 
tenance, delay on ashpits and at coaling stations, and the 
extra expense of maintaining ashpits, coaling plants, water 
stations, and the delay incidental to taking water en route. 
Do away with the steam boiler and we do away with these 
delays and the ensuing costs. 


. Excessive Time for Repairs Increases Operating Cost 


Owing to complications to modern train service schedules, 
many railroads are put to considerable expense if train and 
engine crews are delayed away from home terminal. Ex- 
cessive repairs to locomotives not only mean loss of revenue 
upon the investment as well as increased facilities to take 
care of them while lying idle excessive time, but also the 
overtime expense due to crews held away from home, which 
often is a large item. It is fast approaching a state where 
we not only cannot double crew engines, but require more 
engines than crews in order to keep crews moving. This is 
inefficient operation. The modern locomotive has become 
a very expensive machine and it should be in revenue- 
producing service at least seventy-five per cent of the time 
instead of the very small percentage it now is. 

There are many things that we can do and many improve- 
ments we can make that will whittle this down, but as long 
as we use the steam boiler the main delay will remain, and 
the more complicated we make the locomotive, the greater 
this delay is goirfg to be and the greater the resulting ex- 
pense. Most of the devices for improvement to the steam 
locomotive have aimed at increased boiler efficiency— 
superheater, feed water heater, stoker, flue blower, etc. 
Isn’t it time to forget the steam boiler and start out with a 
clean slate to see if there is not some other modern method 
to meet our problem? 


Possibilities of Diesel Electric Locomotives 


There has been great development of the Diesel engine in 
the past five years, but only the surface has been scratched. 
Such engines have been projected for stationary service that 
will weigh in the vicinity of ninety pounds per horsepower, 
in which design the question of weight has not been a 
primary factor. Competent Diesel engine designers say 
that there is no reason why such engines may not be built 
at least as light as sixty pounds per horsepower. 

A modern Sante Fe type locomotive with fully loaded 
tender weighs approximately 283 tons. An electric loco- 
motive of similar tractive effort can be built at about 130 
tons, and will require available at its maximum point of 
consumption 1,800 kilowatts. Under accepted practice this 
power is generated in a central stationary power plant and 
distributed by means of a trolley or third rail. If we can 
produce the current required for each electric locomotive in 
a movable power plant which may be attached to that 
locomotive, we can obtain the advantages of the electric loco- 
motive and dispense with the disadvantages of the steam 
boiler. 

To produce 1,800 kilowatts requires a brake horsepower 
of about 2,600. At 60 pounds per horsepower, this would 
require one or more Diesel engines of an aggregate weight 
of 78 tons, one or more generators not over 12 tons, a chassis 
to carry this load, say 40 tons, leaving 20 tons for radiation 
and auxiliaries. To recapitulate, for 280 tons, the same 
approximate weight as a Santa Fe, we may assemble a 
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flexible, movable, fully self-contained power plant and loco- 
motive, driven by Diesel engines using low-grade fuel, that 
will be at least as economical as coal, with none of the dis- 
advantages of the steam boiler. 


Design Provides Great Flexibility 


The possibilities in design are so varied as to offer many 
opportunities for economies. Great flexibility is possible. 
The locomotive can be in one unit; the power plant another. 
The power plant itself can be subdivided. For example, 
the unit I have proposed would probably be made up of 
three or four Diesel engine generator sets mounted on a 
single chassis. This assembly could be so arranged that in 
case of failure of one of the power sets it could be replaced 
quickly by a spare unit and the whole restored to service in 
a few hours. By building the motor and power units 
separately they could be interchanged in case of heavy 
repairs being required by either. 

In case of failure of one generator set the remaining ones 
would still be able to handle a considerable train instead of 
causing the complete failure that would follow a similar 
occurrence with one large power unit. 

The electrical combinations as to voltage and amperage 
are increased by the possibility of hooking the units up in 
series or parallel. The machinery of the power plant can 
be under constant observation as in any stationary plant, 
and when one unit is cut out by reason of reduced power 
demand, it can receive minor adjustments without delay to 
the train. When such a locomotive is designed, it will be 
possible to run it much longer mileage between repair points 
than the most efficient steam engine. . | 

I have in this brief discussion used the Diesel engine as 
the foundation of the scheme, because up to date it has been 
the most economical power producer available for the use I 


propose. 
Other Types of Engines May Be Suitable 


I am not at all sure, however, after full investigation and 
study, that the gas engine as used in automobiles and air- 
planes may not work out more successfully than the Diesel 
engine. The main obstacle to its use at the present time 
is the cost of fuel for such an assembly. It does not neces- 
sarily follow even at the present wholesale price of such 
fuels that the decreased weight, and first cost, and the greater 
flexibility gained, will not very nearly counterbalance the 
fuel saving of the heavier Diesel type. 

There is another to me very interesting possibility which 
such a development would bring forth, namely, the use of 
fuel alcohol. If an engine should be developed using 
alcohol and there was any prospect of its being used in quan- 
tities, the next step, namely, a cheap supply, is a compar- 
atively simple matter and need not be a stumbling block. 

There is a third possibility, namely, the use of the Diesel 
engine direct, without any other than mechanical means of 
transmission of power. It, as you all know, has received 
some attention in Europe. This does not appear to me to 
hold forth the same promise as the use of electric trans- 
mission with its very much greater flexibility. 


Research Needed to Reduce Cost of Operation 
and Maintenance 


I have for obvious reasons only outlined this scheme in 
its broadest aspects. I have used only approximate weights 
and general description, but they are all within limits of 
known practice. To bring it to a successful issue will 
require the most painstaking work of experts in Diesel 
engine and electric design and many experiments. 

The cost of locomotive operation and maintenance is so 
great today, and so much greater than in the past, that it 
is the most serious problem facing all railroad officers and 
needs heroic treatment. 
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To make such an investigation is out of the question for 
any road. It will be a light burden, if borne by all. 

I believe the steam locomotive is out of date. 

I believe that it is perfectly feasible to develop an equally 
powerful and more economical gas-driven locomotive. 

I believe the railways of the country should establish a 
research bureau to investigate this and other matters of 
supreme mutual advantage. 

I believe that such a bureau should be controlled by a 
very small committee to take complete responsibility for 
investigations entrusted to them, at least one and not more 
than three members giving their exclusive time to this work, 
having sufficient funds to employ temporarily, when needed, 
the best known experts in the world, and to finance the 
necessary experiments. 

Whether you believe in this proposal or not, the need of a 
research bureau must be apparent. Use your influence to 
produce a resolution demanding the funds. I say “demand” 
because I believe the word is warranted. The maintenance 
officers are held responsible and should have the courage to 
insist upon their needs. 


Discussion 


Practically all who took part in the discussion endorsed 
Mr. Coleman’s proposal to establish a co-operative research 
bureau. Most of the speakers took exception to the state- 
ments that the steam locomotive is inefficient and out-of- 
date. 

G. M. Basford expressed the opinion that the locomotive 
should not be blamed for the fact that it is in advance of 
the methods of using, loading and maintaining it. Modern 
locomotives require increased attention, but they do so much 
more work that the additional expense is a paying invest- 
menit. 

W. E. Woodard, of the Lima Locomotive Works, stated 
that a research bureau rightly conducted could help greatiy 
in the development of the locomotive, though in the past the 
need had been partly met by the research conducted by the 
Pennsylvania Railroad and the University of Illinois. He 
did not believe that the steam locomotive could be considered 
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out-of-date until satisfactory equipment was available to 
take its place. The extremely high first cost appeared to 
be one of the important disadvantages of the equipment pro- 
posed by Mr. Coleman. 

F. J. Carty (Boston & Albany) challenged the statement 
that the low efficiency of the steam locomotive is due to the 
boiler and pointed out that only 19 per cent of the defects 
reported by the federal locomotive inspectors were chargeable 
to the boiler and its appurtenances. There seemed to be 
some question as to the reliability of the Diesel engine and 
this defect would make it unsuitable for railroad service. 

L. C. Winship (Boston & Maine) pointed out that the 
cost of the equipment proposed by Mr. Coleman would be so 
great that in some cases it would be cheaper to provide 
electric locomotives with central power stations and overhead 
conductors to distribute the current. 

H. Montgomery (Rutland Railroad) questioned whether 
the railroads were getting full economy from modern loco- 
motives and advocated more thorough training of employees 
to remedy the situation. 

G. E. Ryder (Superheater Company) called attention to 
the high efficiency of modern locomotives and compared the 
size and the performance with a stationary power plant of 
the same horsepower, which required a building 114 by 120 ft. 

H. Bartlett (Baldwin Locomotive Works) stated that the 
locomotive builders were on the alert for improvements, 
not only in the steam locomotive, but also in anything that 
might supplant it, but he found that respect for the steam 
locomotive was increased by comparison with possible sub- 
stitutes. 

C. B. Smith (Boston & Maine) also stated that finding 
any equipment to take the place of the steam locomotive 
was a difficult problem. 

In closing the discussion Mr. Coleman pointed out that 
those who defended the steam locomotive dwelt on its effi- 
ciency while in service, whereas he considered the crucial 
question to be the excessive time which the equipment spent 
out of service. He stated that high-speed Diesel engines 
are now being developed which make the internal combustion 
engine more adaptable to railroad work. 


STAFFORD 
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Four-Cylinder Tank Locomotive for North Staffordshire Railway of England 


An interesting suburban locemetive of new design has been built recently 
in the railroad Shi ops at Stoke on-lirent The tonr eyboders, Lin. by 
24ain.. are all connected to the middle axle A special feature is the 
dtianivement of cranks; those Re and those inside the frames are set 
at 90 degrees apart respectively, esch outside erank being at 135 devrees 
respectively te the corresponding ins aie crank on the same side. Fhe four 
San. piston waives are actuated by four gears of the Walschaert type The 


wheels are 54an. in diameter and the wheel base 1o-ft. 6-in. The boiler 
CATIES n Ib. pressure ard bas 488.6 sq. ft. of heating surface in the 
tubes, 201.3 sq. tt. im the tlues and 106.8 sq. ft. in the fire box while the 
superhe ating surtace is 195 sq. ft. The grate arca is 17.5 sq. it. The coal 
capacity is 2%-tons and the water capacity 1080 U. S gallons. The weight 
In Working writer as I2 0,900 lb. The rated tractive force is 14.500 Ib. and 


the eshinder bersepower 1,235, 


Essential Elements of the Human Problem’ 


‘Scientific Management” Must Be Broadened—Employers as 
Well as Employees Need Education 


By E. M. Herr 


President of the Westinghouse Electric & Manufacturing Company 


HE human problem in industry is not a new thing. 
During a thousand years of ancient times, for the most 
part before the Christian era, self-supporting and self- 

regulating organizations of workmen existed, which were re- 
markably similar to the trade unions of today. They were 
publicly acknowledged and legislative enactments made to 
control them. But they were weakened under the reigns of 
successive tyrants and finally lost with the Christian massa- 
cres of Diocletian in the early part of the fourth century and 
the subsequent feudalism of the dark and middle ages. The 
immediate cause of the destruction of these far-reaching labor 
organizations seems to have been the coveting of their wealth 
and power by the rulers of the day. * * * Constantine 
in A. D. 337 recognized 35 crafts—architects, brass and cop- 
per smiths, blacksmiths, carpenters, decorators, doctors, 
founders, fullers (cloth), furriers, glaziers, goldbeaters and 
gilders, goldsmiths, ivory workers, joiners, looking-glass 
workers, lapidaries, masons, marble cutters, plasterers of 
various kinds, pearl and filigree workers, pottcrs, painters, 
plumbers, pavers, sculptors, silversmiths, stonecutters, statu- 
aries, veterinaries, wagon makers, workers in mosaic. There 
were many strikes, usually called historically, when they at- 
tained sufficient proportions, ‘‘servile wars.” The greatest 
and last of these was the uprising led by the gladiator 
Spartacus. Practically all ended disastrously. 

And so the tide of the human element in industry has 
ebbed and flowed through the centuries. The so-called Eng- 
lish (industrial) revolution in 1760 marked the beginning 
of the factory system and a departure from isolated crafts- 
manship under oppressive landlordism. * * * As late 
as 1820 less than five per cent of the American people lived 
in cities with a population of 8,000 and over. Today we 
are the greatest manufacturing nation in the world and over 
half of our population are city dwellers. In Massachusetts 
from 1800 to 1815 laborers received from 35 to 75 cents a 
day; carpenters and blacksmiths about $1.00, and women 
employed as domestic servants their board and 50 cents a 
week. About 1825 occurred the first strike for a ten-hour 
day. “Sweatshop” methods had then begun. Local trade 
unions sprang up more or less intermittently early in the 
century, principally in the shoemakers’ and printers’ trades, 
both for mutual benefit and insurance, and for the reduc- 
tion of working hours and the increase of wages, but it was 
net until the fifties that national organizations began to 
take effective form. These were pretty well shattered by 
the depression preceding the civil war and did not really 
come into being until the seventies and eighties. 

[The speaker here reviewed the development of manufac- 
tures in this country, showing, from the census of 1920, that 
40 per cent of the inhabitants support the whole, directly or 
indirectly. | 


Principles Underlying the Human Problem 


Tet us now turn our attention more directly to this prob- 
lem in an endeavor to ascertain at least some of the directions 
toward which its solution trends. The principal new thine 
about the problem is that industry is now conducted on a 
scale larger than ever known before. The problem has been 

*Abstract of an address delivered in New York City on Wednesday, 
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intensified by the greatly increased size of manufacturing 
establishments, by the concentration of population in cities 
having a large foreign element of often radical tendencies, 
and by the insecurity of employment, in which business 
cycles play a large part. 

The underlying labor unrest and distrust are born of fear 
and misunderstanding—fear of coercion, unemployment and 
sickness—and a lack of mutual confidence as between em- 
plover and employed. There is more liberty and considera- 
tion for the workers than has ever been known before, and 
with it has come to the workers the greater vision of what 
they believe should belong to them in welfare and happiness. 
The social responsibility of management is being emphasized 
as never before. The awakened worker of today, more sen- 
sitive than his predecessors, intelligent, critical and perhaps 
irritable, must be convinced of the ability of management 
as well as its good faith, and in extreme cases even of the 
necessity of its being. It is said that democracy without 
management reverts to despotism on the mere ground of its 
inefficiency, and that the fundamental error in the recent 
Russian failure was confiscation of the factories and the 
expulsion of the managers, with the resultant breakdown of 
discipline and credit, on a false theory that labor alone 
creates wealth, whereas management, with credit and good 
faith, is of the first importance in the process of production. 
* * * It is the duty of the management of today to prove 
its “reason for being”? and that the collective result of the 
combined efforts for managers and workers is a fine and 
great thing. If they can feel that this is the case, most men 
will toil cheerfully as subordinates. The management must 
convince employees by their experience that their treatment 
is fair and honest and without “bluff.” It takes time to 
establish such confidence, and men will discover very quickly 
if the “boss?” is not square. It must be established that 
labor and management are not foes. 

The personnel department is now becoming common, but 
its intelligent extension still has far to go and it is regrettable 


‘that some companies have seen fit to curtail this activity in 


times of depression when they and their men need it most. 
These relations should not be handled and directed by the 
personnel department alone. The active heads and real 
managers are the ones on whom this responsibility must rest 
and who must handle it with their employees, not occasionally | 
nor spasmodically but regularly and continuously, for work 
of this kind requires a great deal of time and patience. 
This effort on their part will gain the confidence of the em- 
plovees and instil a spirit of co-operation throughout the 
organization, and it must be exerted on those directly in 
charge of the daily work of production. Anything less than 
this is futile and doomed to failure. Boards of directors 
must keep in mind this relation and work with the officers 
in determining policies which the managers can carry out 
without destroving valuable relations established only after 
long and patient work and almost impossible to renew. 


Shop Representation Plans 


One very large organization cites good results of five years’ 
experience. * * * They find that if the men are free 
to make suggestions to the management thev will not ask 
an outsider to do it for them. Thev find that workmen 
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are anxious to learn if given a chance, and they encourage 
the study in factory schools of the work of other depart- 
ments. This broadens the employees’ perspective and in- 
creases their interest in their own work. | 

It is credibly stated that at present there are in the United 
States more than 300,000 employees working under shop- 
representation plans created to give them a voice in the con- 
duct of the shops in which they work, and that in by far 
the larger number of cases considerable progress has been 
made in establishing the most cordial relations between man- 
agement and employees. 

The crux of the industrial problem includes the question 
—How the just share of each party to industry is to be de- 
termined and how is each to be guaranteed its right to share 
progressively in increasing productivity, and be held also 
to the corresponding obligation to see losses proportionately 
shared? This obligation is often overlooked. Nominal 
wages have increased enormously, and it is safe to assert that 
real wages have also augmented despite the high cost of 
living and the fact that in the early days of industry few 
workers depended entirely upon their wage but were “found” 
many things which must now be purchased. * * * 
Manufacturers naturally wish to see their employees receive 
a wage, with reasonable working hours, which will support 
them in comfort. This, of course, is only possible when 
economic conditions will permit, as wages are not and can- 
not be based on the cost of living. If this condition is to 
obtain, the employee must live in accordance with his in- 
come and responsibilities and exercise frugality and care in 
his expenditures. Unless this is done, the real interest of 
the employer and employee will not be conserved because 
wages would be lifted to the point of throttling the industry. 


Scientific Management 


Scientific management—which is in fact little more than 
getting rid of confusion and perfecting adjustments, or in 
other words, good management—has entered largely in re- 
cent years into the human problem in industry. As helping 
to avoid undue strain on the part of the worker, and waste 
of time and materials, it should be of benefit to all ‘con- 
cerned. It should remove the cause of any hostility to the 
broadest application of scientific knowledge of the conditions 
of maximum labor efficiency, to the gain of all parties to 
production. The scientific management which dealt in the 
earlier stage with individual output in an engineering way 
must now deal with men collectively and develop that scien- 
tific breadth of imagination and application which is becom- 


ing a vital necessity for the welfare of a modern civilized. 


community. The psychology of labor, both in good and hard 
times, says Professor Commons, is fundamentally the psy- 
chology of a class of people whose life is insecure. The 
accident-compensation law has accomplished the first little 
step toward giving security to the job. It has shown that the 
only way to establish safety and security is by making it 
financially profitable to do so. And so shall we make it 
financially profitable to business to eliminate to a large ex- 
tent the wage loss due to unemployment on account of sick- 
ness, on account of changes in seasons, and on account of 
fluctuations in business. Labor can never accomplish this re- 
sult. The only possible accomplishment of it will come 
when the employer arranges to cover unemployment from 
sickness by some adequate form of insurance, to the expense 
of which the emplovee will contribute, indemnifying the em- 
ployee against loss of employment from this cause (accident 
is now covered by our compensation law), and to lessen 
unemplovment on account of the fluctuation in production 
because of changes in seasonal demand by the proper use of 
stocks of finished product so as to smooth out these fluctua- 
tions and also those due to abnormal variations in business. 

Increased security and continuity of employment greatly 
lessen the human problem, but on account of lessened labor 
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turnover and uniformity of production they also reduce the 
cost of the product. Many progressive industrial organiza- 
tions have gone far beyond the requirements of the accident 
compensation laws and the safety of the worker, incurring 
large expense in providing liberally for free life insurance, 
advantageous savings and loan opportunities, housing, service 
pensions, and education. 


Education, Economic and Moral 


Additional phases of helpful education might well be tried; 
for example, how to make repetitive work, in itself monoto- 
nous, interesting. A knowledge of the “why” of their 
product and the use of it and of related products of other 
departments has been found to materially broaden the opera- 
tor’s perspective. Then, too, workers can be encouraged to 
exercise their ingenuity in devising means to lighten and 
quicken their work and thereby incidentally increase their 
earnings. With shorter working hours there arises the ques- 
tion of what to do with idle time. Any one who investigates 
the use to which the average employee devotes his leisure 
undoubtedly will be convinced that such employee would be 
much better physically, mentally, and morally if he had 
less idle time, for it is generally used in loafing or in amuse- 
ments which consume a material part of his earnings without 
corresponding benefits. 

Work well done and with a knowledge of progress is a 
source of enjoyment with many, taking the place of the 
recreation others find necessary to their happiness, but edu- 
cation of both sexes in ways in which to use leisure time 
profitably yet pleasantly is needed. The young should be 
taught thrift, for a thrifty person will not uselessly waste 
his leisure time. The human problem in industry cannot 
but be largely affected by example. H. G. Wells speaks of 
the disturbing influence of “the obvious devotion of a large 
and growing proportion of the time and energy of the own- 
ing classes to pleasure and excitement. This spectacle of 
amusement and adventure affects the imagination of the 
working man. In making labor a part of every one’s life 
and the whole of nobody’s life lies the ultimate solution of 
our industrial difficulties.” 

The human problem in industry is very complex and can 
never be entirely solved. To measurably improve the feel- 
ing of confidence of the employee in the employer we must 
always and fundamentally be absolutely honest in our deal- 
ings; not only honest in our actions but also in our thoughts 
and intentions. Unpleasant facts and information necessary 
to be told to the employees should be given them as honestly 
as the others, and very promptly, so as to give them as much 
time as possible to adjust themselves to difficult or distress- 
ing conditions. 

Finally, is it not clear that at least one direction of the 
solution of the problem is along educational lines? First, 
education of ourselves, the employers, to a more general un- 
derstanding of the spiritual, personal, economic, and physical 
relations involved; and second, education to encourage and 
aid in every proper way the general and vocational training 
of the employees in thrift, especially the younger boys and 
girls, but also the mature but still impressionable group of 
young men and women who are keen to learn how their posi- 
tion in the workaday world can be improved. Example in 
this effort to educate and train the employee is especially ef- 
fective. Such educational effort should establish confidence 
and encourage co-operation. It should also be directed so as 
to develop individuality in each workman and woman. 

Let us therefore substitute the rule of reason and intelli- 
gence for force and so endeavor to restore in America the 
freedom of the individual, be he employer or employee— 
“that freedom which enables the young man to look into the 
future with confidence, knowing that the only limitations to 
his achievements are the boundaries of his intellect and the 
measure of his energy.” | 


re 


E be 


= —————— viv 


=> = 50 - ¢@ 


-A —— 


Gili 
LO EE, OT 


Ze 


Chicago, Milwaukee & St. Paul Automobile Cars 


Calculations from the Specifications of Stresses in Truck 
Members, Body Frame and Underframe 


URING 1922 two orders aggregating 1,000 steel frame 
D automobile cars were placed by the Chicago, Mil- 
waukee & St. Paul with the General American Car 
Company. The first 500 cars are 40 ft. 14 in. and the others 
are 40 ft. 6 in. long inside. All are 8 ft. 6 in. wide and have 
a clear height of 10 ft. The door openings are 10 ft. wide 
by 9 ft. 8 in. high and are located unsymmetrically with 
respect to the transverse center line. The side frame trusses, 
which are interchangeable, are designed to carry the weight 
of the car body and lading and the center sills, which are of 
uniform section throughout, are designed to take the buffing 
stresses only. 
According to the practice adopted by the Chicago, Mil- 
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waukee & St. Paul, an engineering specification containing 
all basic data for the design and the stress calculations for 
all members subjected to definable loads, by which the sizes 
of these members are determined or checked, forms a part 
of the complete specifications for the equipment. In this 
specification the maximum unit stress for structural steel is 
16,000 lb. per sq. in. For tension members this applies to 
the net section while for compression members it applies to 
the gross section. In the case of compression members and 
the compression flanges of members subjected to bending, 
the above unit stress is reduced by 70 times the ratio of the 
length of the member to the distance from the center of 
gravity of the section to the most stressed fibre. This ratio 
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is not to exceed a maximum value of 120. Rivets are allowed 
a maximum bearing value of 20,000 lb. per sq. in. and both 
rivets and webs of rolled sections are designed not to exceed 
10,000 Ib. per sq. in. shearing stress. Working stresses of 
8,000 lb. per sq. in. in tension and 12,000 Ib. per sq. in. in 
compression are permitted in the cast steel members; com- 
bined stresses of 10,000 lb. per sq. in. are allowed in tension 
and 15,000 lb. per sq. in. for compression. 


Underframe 


The underframe is built up of 15-in. 33-lb. channel center 
sills the top flanges of which are reinforced with continuous 
top cover plates 20 in. wide by 14 in. thick and the bottom 
flanges with 314-in. by 3-in. by 5/16-in. chord angles, riveted 
to the inside faces of the channels. The latest recommenda- 
tions of the American Railway Association for center sill con- 
struction are a minimum area of 28 sq. in. and a ratio of 
unit stress to end strain not to exceed .05 for box cars. In 
the following calculations and Fig. 1 it will be seen that the 
area of the combined section is 28.66 sq. in. and the ratio of 
unit stress to end strain is .05, bringing it within the require- 


ments. In these calculations let: 
A = Area. i 
x = Distance base te center gravity each secticn. 
d = Distance center of gravity cf each section to neutral axis of the 
combined section. 
St = Section modulus of top. 
Sv = Section modulus cf bottom. 
U. S. f 
= Ratio of unit stress to cnd strain. 
E.S : 
A x Ax d Ad? Iz 
Top plate ........ 500 X 15.125 = 75.63 7.145 255.00 .O3 
Channels ........ 198 X 7.5 = 148.50 48 4.58 625.20 
Angles asenn. 3.86 X 106 = 4.10 6.92 184.60 4.66 
28.66 228.23 443.58 629.89 
443.58 
228 23 ———— 
— = 7.98 1,073.47 
28,64 
1,073.47 
Se = ——— = 1477 
7.27 
1,073.47 
Sv = = 134.5 
7.98 
U.S. 1 Ee 1 1.98 
Ratio = — + = —— = .035 + .01§ = .05 
E. S. A Sh 28.66 134.5 


The bolster is designed to transmit the load from the side 
frame to the center plate and to resist the stresses set up by 
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Fig. 1—Certer Sill Section 


shocks at the side bearings. It is of double diaphragm con- 
struction, with a cast steel filler between the sills and con- 
tinuous top and bottom cover plates. The diaphragms are 
of 14-in. steel plate with 3-in. continuous flanges and are 
spaced 8 in. back to back. The cover plates are of 14-in. 
steel, 14 in. wide. The side bearings are supported by double 
flanged fillers between the bolster diaphragms, riveted back 
to back. 

The cross bearers have single diaphragms of the same 
section and countour as the bolster diaphragms, with pressed 
steel fillers between the center sills. They are completed 
with top and bottom cover plates 3g in. in thickness. These 


cover plates have a maximum width of 61% in., tapering ' 


toward the end to the width of the diaphragm flanges. The 
cross ties are single diaphragms of !4-in. pressed steel, uni- 
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form in section, 9 in. deep, with neither cover plates nor 
fillers between the center sill channels. 

The end sills are 6-in. by 4-in. by 3¢-in. angles. The 
corners of the underframe are stiffened by diagonal braces 
of 14-in. by 10-in. plates, which extend back to the junction 
of the center sills and bolsters, to the top flanges of both of 
which members they are riveted. 


Body Construction 


The side frames are unsymmetrical but interchangeable 
trusses, with 4-ft. panel spacing on both sides of the door- 
way. The side plates are built up of a 14-in. plate, 834 in. 
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Fig. 2—Truss Loading Diagram for Uniformly Distributed Load 


deep, with 4-in. ‘by 3-in. by 5/16-in. angle flanges at the 
top. The truss posts and diagonals are Z bar sections. The 
9-in. channel side sill forms the bottom chord of the truss. 
The door panel top chord consists of the side plate angle, 


‘reinforced with a supplementary angle of the same section 


riveted to the top flange of the side plate angle to form an 
inverted channel. The bottom chord of the door panel is 
formed by reinforcing the side sill with a 9-in. by 314-in. 
angle pressed from 14-in. plate. With the exception of the 
door posts, which are 4-in., 8.2-lb. Z bars, the posts and 
diagonals are all 3-in. sections, but varying in weight from 
11.5 lb. per ft. for the diagonal member extending from the 
bolster post to the adjoining intermediate post, to 8.5 lb. for 
the third diagonals and the bolster and intermediate posts. 
The second diagonals from the bolsters have a weight of 9.5 
lb. per ft. The corner posts are 6-in. by 6-in. by 34-in. 
angle sections. 

The ends of the car body are of composite construction. 
The frame members are 6-in., 15.7-lb. Z-bar end posts, and 
3-in., 6.7-lb. Z-bar diagonal braces. These members and the 
angle corner posts are attached at the top to a !4-in. pressed 
steel end plate, reinforced at the top with 4-in. by 3-in. by 
5/16-in. angles. At the bottom the posts and diagonals are 
secured directly to the end sills through a 14-in. web plate, 
which extends across the end of the car to a height of 3234 
in. The top corners of the body frame are braced diagonally 
by a 214-in. by 34-in. steel bar secured to the end and side 
plates with gussets. 


Fesruary, 1923 


The roof frame consists of pressed steel carlines of flanged 
channel sections, the contour of which provides for the loca- 
tion of the ridge pole above the carline and the purlines 
below the carline. The roof is of flexible steel construction. 
In addition to the bracing at the corners of the car, diagonal 
braces of 21%4-in. by %4-in. steel plates are applied across 
the car, intersecting at the center. These braces are secured 
to the side plates by gussets and at the point of intersection 
are secured to the tension member of the carline. This car- 
line is trussed with a 3-in. by 14-in. pressed channel tension 
member, with a U-shaped strut of 214-in. by 5¢-in. material 
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Fig. 3—Graphic Determination of Total Stresses in Truss Members 


at the center, the flanges of which are riveted to the carline. 
The diagonals are riveted to the tension member of the strut. 

The floor and sheathing are of tongued and grooved fir. 
The floor and end sheathing are of 214-in. material and the 
side sheathing of 114-in. material. 

In calculating the stresses of the body frame, 44,000 lb. 
are allowed for the weight of the car, from which is deducted 
an estimated weight of 14,000 lb. for the trucks. Adding 
88,000, the nominal capacity plus 10 per cent overload, the 
gross weight of the loaded car amounts to 132,000 1b., which 
is the maximum for four 5-in. by 9-in. axles. After deduct- 
ing the weight of the truck and adding 20 per cent of the 
remaining gross weight as an allowance for the effect of 
oscillation, the total load for which the body frame is de- 
signed is 141,600 lb. By referring to the dimensions on Fig. 
2, it will be seen that the floor area of the car is 354 sq. ft., 
giving a uniformly distributed load of 400 lb. per sq. ft. 
On each side of the car this load is carried one-half directly 
by the side frame and the other half by the center sill. The 
latter load is in part carried across to the side frame by 
the cross bearers and in part delivered directly to the center 
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plates at the bolsters. The total loads on one side of the car 


are as follows: 


Panel (1) 2 ft. 3x5 in X 4 ft. 4% in. = 10.00, X 400 = 4,960 Ib. 
Panel (2) S ft 714 in. Y 2 ft. 2144 in. + 
d ft. 3y; in. X 2 ft. 24% in. = 28.20, X 400 = 11.280 Ib. 
Panel (3) 4 ft. Oin. X 2 ft. 24% in. = 8.80, X 400 = 3,520 Ib. 
Panel (4) 9 e 7% in. X 2 ft. 2% in. + 
9 ft 333 in. x'2 ft. 24% in. = 41.5, X 400 = 16,600 Ib. 
Panel (5) 5 ft. 73% in. X 2 ft. 214 in. + 
G ft. 3}? in. X 2 ft. 24% in. = 32.7, X 400 = 13,080 Ib. 
Panel (6) 4 ft. Oin. X 2 ft. 24 in. = 8.80, X 400 = 3.52¢ Ib. 
Panel (7) 4 ft. Oin. X 2 ft. 24% in. = 8.80, X 400 = 3.520 Ib. 
Panel (8) 8 ft. 7% in. X 2 ft. 24 in. + 
4 ft. 37, in. X 2 ft. 24% in. = 28.20, X 400 = 11,280 1b. 
Panel (9) 2 ft. 37: in. N 4 ft. 4% in. = 10.00, X 400 = 4.000 Ib. 
Total on cne side 70.806 1b. 


Using these loads, the stresses in the truss members are 
determined graphically as shown in Fig. 3. In this diagram 
the vertical loads are laid out on a vertical line starting at 
“x” and ending at “x,” proceeding according to the direction 
in which the force see These stresses may be determined 
either by the graphical method or by calculation. Referring 
to Fig. 3 and Fig. 4, the calculations may be made system- 
atically in the following manner: 


STRESSES IN Tor AND Dortrom CHORDS 


Moment at “fz” 


A120 So e an ara ont Se iw heat evans t ne 289,440 ft. Ib. 
3,520 X 4 ft. Oh Ser gta Sea He we a aE 14,080 ft. Ib. 
3,520 X 2 X 4 ft. C in. =Z bn owes cede Seen 28,160 ft Ib. 
4,000 X (3 X 4 ft. 0 in. + 4 ft. 6% in) = 66,280 ft. lb 108,520 ft. 1b. 
189,920 ft. Ib. 
180,920 
——— = 17,600 Ib. 
10.28 


Moment at “ef? ar “hv? 
24,120 X 2X 42 
3,520. SC dft- O Ais = arara tie eee 
4,000 X (2 X 4 ft. 0 in. + 4 ft. 6% in.) = 


192,960 ft. Ib. 
64,360 ft. 1b. 
123,600 ft. 1b. 


14,080 ft. Ib. 
50,280 ft. 1b. 


128,600 
——— = 12,500 1b. 
10.28 
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Fig. 4—Angle cf the Truss Diagonals 


Moment at “ed? ar “RIV? 


24,120 X 4 ft. 0 in. = 96,480 ft. Ib. 


(Er E E see esseeose eevee eee ve eve 


4.000) 362 S -fte 64 WS ae ie heck ee ewes ceed Pe ied 34,280 ft. Ib. 
62,200 ft. 1b. 
62,290 
— = 6,050 Ib 
10.28 
Moment at “at” cr “mn” 
4,000 © 4 ft. 6% in. 
a E E eA hes Rae DP ey eats BA a 1,780 Ib 
10.28 
Loans ox Posts 
ab” ard CME = eaa a aeaa ee ee oe aa e i 2,000 1b 
(One-half of end pane! load carried to center plate by center sills) 
“ud? and SRP S relee aaea ha RAGS EE ews Bee eee 20.120 Ib 
taf ™ and Wr S e es MER EES OE E Ms NS a e ai aa 16,600 1b. 
UPTE E a E TEE E E eee Cee o aE ES E EEE 13,080 Ib. 
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STPESSES IN DIAGONALS 


10 ft. 11-27/32 in. 
Sec. 8 = ————— = 
10 ft. 7'4 in. 


Stresses in “bc” or “Im” 
20,120 X 1.0361 = oe baka ade Chek ad webs bao F866 boda eee 20,900 1b. 


Stresses wn “cd” or “ik” 


e.s.: eee eee + 8 eteeeeee ers © FB Se ve eees 


16,600 X 1.0361 = eta ee cara Bee bolne ee oe Seduce eas . 17.200 Ib. 
Stress in “gh” 
13,080 X 1.0361 = ....,.ssesssesssessossossososssreseseseosa 13,60C Ib. 


The preceding calculations are based on a uniformly dis- 
tributed load. With some kinds of grain it is conceivable 
that under certain conditions there might be a concentration 
of load toward the center with a corresponding diminution 
toward the ends. A rough analysis of such a possible con- 
dition led to the assumption that if the loadings at panel 
points P,, P and P,, as shown in Fig. 5, are increased by 
25 per cent, the stresses produced will be as severe as may 
be expected from any lading in a car of this type. The 
panel loads and resulting stresses. in the truss members, 
obtained in this manner, are shown in Fig. 5. 

In checking the strength of side frame members another 
condition must also be taken into account. A load of wheat 
will create a lateral bending moment in the side of the car 
and the side posts and braces must withstand this in addi- 
tion to the stresses of tension or compression imposed on 
them by the vertical load. The amount of this bending 
moment is approximated by the application of Rankine’s 
formula for retaining walls and assuming that the maximum 
bending moment coincides with the point at which the re- 
sultant of the side pressure is applied, at one-third of the 
height of the load above the car floor. In the latest revision 
of the specifications, on the basis of these assumptions, the 


! ER b. 


Uniform Load- 


7 


-y 


rx 


R A 


Fig. 5—Truss Leading and Total Stresses Caused by Assumed 
Extreme Loading Distribution 


bending moment per foot of car length is determined as fol- 
lows (see Fig. 6): 


BYLGInGc MOMENT 


Maximum load «svete si droee sei i os E LE ar a der 88.000 Ib. 
Weight of wheat per cubic foot.......... eee eee eee eee ees 48 Ib. 
Inside floor area = 40 ft. !14 in. by 8 ft. 6 in. = 340 sq. ft. 
88,000 
Depth = ————— = 5.4 ft., say 5 ft. 6 in. 
43 X 340 
W H? . 


ee 


2 


Á 


$ = angle of repose of load = 30 deg. 


$ 
W = 48 x tan? (45 deg. — =) 
W = 48 x 0.333 = 16 7 


H 5 ft. 6 in. 
16 X (5 ft. 6 in)? 
P, = ———— = 24 lb. 
2 
242X 2 ft. 4% in. 
R, = ——— = 57 Ib. 
10 ft. 3% in. 
29 X (3 ft. 8 in.) 
P, = —— = 107 1b. 
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BM = 73 X 7 ft. 10% in. = 449 ft. Ib. 
134 X (3 fi, 8 in. = 3) = = fer ft. Ib. 
“318 ft. Ib. 
x 12 = 3,816 in. Ib. 
763 


20 fer cent for oscillation —— 
4579 say 4,600 in. Ib. 


For extreme loading conditicns: 
add 25 per cent 1150 


5750 in. Ib. per ft. of car length. 


With the direct load and the bending moments caused by 
the bulging action of the lading established, the proposed 
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Fig. 6 


sections of the truss members are checked for strength to 


withstand the combined stresses. These calculations, which 


follow, are made both on the basis of normal loading condi- 
tions and the extreme loading conditions assumed to be 
caused by heaping the lading toward the center of the car. 


TInit Stress CALCULATIONS 
lertical “ab” and “mn” 


Direct load -= oces raa enar a aa a a a e 2,000 Ib. (+) 
Bulging moment = 4,600 X 3 = wo. ieee ee ecw eeee ... 13,800 in. Ib. 
Proposed section: 3-in. 8.5-Ib. Z. 
L 108 
A = 2.48; r = 1.21; SM = 2.4; L = 108; — = —— = %47 
r 1.21 
L 
16,000 — 79 — = 10,170 Ib. 
r 
2.0 
Direct stress = —-- = 810 Ib per sq. in. 
2.48 
13,8900 
Bulging stress = = §,750 th per sq. in........ 6,560 1b. per sq. in. 
4 
Extreme loading (add 50 per cent to r:ormal loading) = 9,840 lb. per sq. in. 
Diagonal “bec” and “Im” 
Direct lad wich sakes ces aan hs Wa tee ES 21,600 Ib. (+) 
Bulging m- ment = 4,600 X r A — RE Se et E ‘eeeres 9,200 in. Ib. 
Proposed section: 3-in. 11. S lb. Z. 
L 107 
A = 3.36; r = 1.17; SM = 3.0: L = 107; — = —— = 91.5 
r 1.17 
16,000 — 70 — = 9,615 1b.; adding 20 per cent for combined stresses, = 
r 
11,540 1b. sq. in. 
21,600 PERA 
Direct stress = = 6,420 lb. per sq. in. 
3.36 
, 9,200 
Bulging stress = ——— = 3,060 Ib. per sq. in. ....... 9,480 Ib. per sq. is. 
Extreme loading: 
l 26,900 
Direct stress = EY: Sw caw 8,000 Ib. per sq. in. 


£750 X 2 
Bulging stress = ———— 


a = 3,800 Ib. per sq. in. .... 
Vertical “cd” and “kl” 


11,800 1b. per sq. in 


Direct load ‘4.2.5 30.2ac estes ch oadotinetecuapees shen eats 20,120 1b. (—) 
Bulging moment 6,500 X 2 = ... cic e cece eee ence eeeeee 13,000 in. 1b. 
Proposed section = 3-in. 8. Slb. Z 


Gross area = 2. 48: SM = 2.4 


Fesruary, 1923 


Deduct .25 for one }}-in. by 7y-in. hole, net area = 2.23 
20,120 , 
Direct stress = = 9,000 lb. per sq. in. 
2.23 
9,200 
Bulging stress = = 3,830 lb. per sq. in........ 12,830 lb. per sq. in. 


Extreme Icading: 


25,150 i 
Direct stress = = 11,260 Ib. per sq. in 
2.23 
5.750 X 2 ; 
Bulging stress = ————— = 4,790 lb. per sq. in.... 16.050 Ib. per sq. in. 
2.4 
Diegonal “de” and “ik” 
Direct TOs dirs, uretran SA Oi wok Bede hee woke so ie eae EX 4 CEL 17,800 1b. (+) 
Buleine: moment = 41.600 X 2 =Z ..ssssessossssesssesesseso 9,200 in. Ib. 
Proposed sectin = 3in. 9.8-in. Z. 
L 107 
A = 2.86; r = 1.16; SM = 2.6; L = 107; — = —— = 92.2 
r 1.16 


I. 
16,000 — 70 — = 9.550 Ih.; 


r 


adding 20 per cent for combined stresses = 


11,460 lh. per sq. in. 


17.800 
Direct stress = — 
2.86 


9,200 


= ...6,230 Ib. per sq. in. 


Bulging stress = = 3,540 lb. per sq. in. ... 


Extreme loading: 


22,269 , 
Direct stress = 7 = ... 7,790 lb. per sq. in. 
2.8 
5.750 X 2 i l 
Bulging stress = ar = 4,420 Ib. per sq. in..... 12,210 Ib. per sq. in. 
Vertical “ef” Door Post 
Direct load pen Eke ele ien Oe SR USO: Cee BO eee a ee ee ener ee @e 16,600 Ib. (—) 
Bulging moment = 4,60C X 2 ft. 74% im, Se. cece ee wwe e ee ... 16,680 in. Ib. 
Proposed section = 4-1n., 8.2-in. Z. 
Gross area = 2.41; SM = 
Deduct .21 for one }R-in. ae Vag hole; net area = 2.20 
16,690 
Direct stress = = 7,550 Ib. per sq. in. 
2.20 : 
16,680 
Eulging stress = ar = 5,380 lb. per sq. in........... 12,930 lb. per sq. in. 
| 
Extreme loading: 
20,750 
Direct stress = = .eeeeeee 9,430 1b. per sq. in. 
2.20 : 
5,750 X 3.625 
Bulging stress = —-——-—— -—- = 6.730 lb. per sq. in.. .16,160 1b. per sq. in. 
3.1 


Camel Company's sliding door post 


Bulging moment = 5,750 X 5-ft. 744. ccc cc ccccceces eee 32,350 in. 1b. 
32,350 
Minimum section modulus for steel = ——— = 2.02. 
6,000 
Vertical “fg” -Door Post 
Direct load: 2. a cance Bek a ne e Sew a 13,080 lb. (—) 
Bulging moment = 4.600 X 4-ft. 6-in. ol cc ee ccc ee eee 20,700 in. 1b. 
Proposed ee 7 4-in, &.2-Th. Z. 
Gross area = ; SM, = 3.1 
Deduct .2i a ae }2-in. by %-in. hole, net area = 2.20 
13.0890 
Direct stress = ——-= 5,950 1b. per sq. in. 
2 20 
20,70 x 
Bulging stress = ; == 6,680 Ib. per sc. in........... 12,630 Ib. per sq. in 
1 
Extreme loading: 
16,300 
Direct stress = = .... 7,420 lb. per sq. in. 
2.20) g 
5,750 X 4.5 
Bulging stress = E = 8,350 1b. per sq. in...... 15,750 1b. per sq. in. 
Diaconal “gk” 
Direct load. Se irridet S 13.600 Ib. (+) 
Bulging -noment ee OOO N 2 ees esas in ee E E A S 9,200 in. 1b. 
Proposed secticn = 3-in. 8.5-1b. Z. 
L 107 
A = 2.48: r = 1.21; SM = 2.4; L = 107; —- = —- = 88.4 
r 1.21 


L 
16,000—70 —= 


r 
13,6990 
Direct stress = = 5,480 1h. per sq. in. 
2.48 
9,200 


Bulging stress = 
2.4 
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.. 9,770 Ib. per sq. in. 


9,200 1b. ;adding 20 per cent for combined stresses = 11.760 1b. 


= 3,830 lb per sq.in........... 9,310 Ih. per sq. in. 
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Extreme loading: 


x 17,400 x 
Direct stress = = 7,020 1b. per sq. in. 
2.48 
5,750 X 2 , : 
Pulging stress = ——- = 4,780 lb. per sq. in....... 11,800 lb. per sq. in. 
2.4 
Vertical “hi? 
ET Te ad. Ss Pray Bde Sree PHA PRs oh AES CRESE OSES 16,600 Ib. (—) 
Buiging nement = 4,600 362) 5 Sais a ae Ses ERE OO 9,200 in. Ib. 
Propcsed section = 3-in. 8.é- Ib. Z. 
Gross area = 2.18: SM = 2.4 
Deduct .25 for one 4Z-in. “by y--in. hole, net area = 2.23 
16,600 
Direct stress = --—-— = 7.45€ Ih. per sq. in. 
225 
9,200 
Bulging stress = = 3.830 Ib. per sq. in.........-. 11.280 1b. per sq. in. 
2.4 
Extreme !cading: 
29,750 
Direct stress = = ... 9,300 Ib. per sq. in. 
7.72 
5,750 X 2 
Bulging stress = r = 4,790 lb. per sq. in....... 14,090 1b. per sq. in. 
4 
Top Chord 
Maximum estress Seiad belo oc oan eb owen ed a Seas obaw es eel 17,800 1b. ci 
Effective area at deor = 4 in. by 3 in. by fs in. side plate angle =..... 
4 in. by 2% in. by A in. decor angle =..... 3.00 
4.09 
37,300 
Stress mg a a es ee a Se eee ei 4,360 1b. per eq. in. 
4.09 
24,200 
Extreme loading stress = ————...... cece ee ee eens 5,920 Ib. per sq. in. 
4.09 
Bottom Chord 
Maximum hord load = 3.02365 co Swe se verison esas 17,800 1b. (—) 
Proposed section = J-in. 13.4-lh. channel. 
Gross area = 3.8¢ 
Deduct 0.96 for two holes in flanges and three in web, net area = 2.93 
17,800 
Stress in at right cross bearer = - ae SS tne eae aaa 6.070 Ib. per sq. in. 
29: 


loading across the doorwsy: 

Chord loid = ee ie ae bw owe ee oa es See eae e se Ce aG 17,800 lb. (—) 

Uniformly distributed lead = W =11 ft. 3% in. 2 ft. 214 in. X 400 = 9,890 Ib. 

Lead concentrated at left crosrbearer a ear 9 ft. 338 in. X 2 ft. 2'4 in. xX 
300 = &.l ; 


, W CC, 
Maximum mement = ( Wi — ar 
) 
C = distance irom left door post to left cross bearer = .......... 3.64 ft 
Cı = distance from right docr post to left cress bearer = ......... 7.63 ft 
lL “door panel length S65 oie see eae Sons ee see E ates 11.27 ft. 
9,890\ 3.64 X 7.63 
Maximum mcment = 12 { 8,1 fiol = 387,120 in. Ib. 
2 11.27 
Proposed section: 
9-in. 13.4-lb. channel: SM = 10.5; net area = ........... 2.93 
9-in. 25.2-Ib. ship channel; SM = 19.4; net area = 6.63—1.33 = 5.30 
29. 8.23 
17.800 
Chord stress e= ———- = 2,160 Ib. per sq. in. 
8.23 
i 387.120 
Bending stress = 6 = 12,936 Ib. per sq. in...... 15,090 Ib. per sq. in. 
Trucks 


The cars are equipped with Bettendorf trucks with 
U-section cast steel side frames and integral journal boxes. 
Completely equipped, each truck weighs 7,128 lb., of which 
the side frames account for 1,125 lb. and the bolster 818 ]b. 
The details of the weight distribution are shown in a table. 

Fig. 7 is a sketch of the side frame showing the loads to 
which it is subjected and the properties of the sections of 
the side frame members. The vertical load on the side frame 
is based on the assumption that it must withstand an increase 
of 50 per cent in the truck load distribution over the normal 
axle capacity. The maximum transverse load is assumed to 
be 40 per cent of the normal vertical load. The method of 
external moments is used in determining the stresses caused 
by the vertical loading. In these calculations a moment arm 
equal to the distance from the journal center to the adjacent 
spring seat has been used throughout. This is longer than 
that used by some engineers, who assume that the effective 
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moment arm is equal to the horizontal distance from the 
journal center to the axis of the truck column. The stresses 
determined by the longer arm are about 18 per cent greater 
than those determined by the other method. In these specifi- 
cations, however, combined stresses are permitted to exceed 


AcTUAL WeEiGuTs oF 40-Ton Truck Parts 


Weight 
s. 
4 S-in. by Gin, wedges........ ee eee ce cece ee eee eee eee eee eee 59.5 
4 5-in. by Q-in. brasses. 6... cece cee eee eee eee renee 30 
2 Nests of truck £prings....... 002. ce eee eee eee eee ee eees 206 
4 Brake shoe -kevscs 6 os 4465-40o Cosa bao hee Oo Fes bes 4 
4 Brake Shoes issawirs iacaa Sos ee Se ee Oe ote SS eee ies 76.5 
2 Brake beamS 522.5 6 da bn See Sd O55 VE PEARRAS SOA RR RE OTTO ERTS 189.5 
2 Sidé bearings sich ows eh REESE EWEN SE OER ERAGE SC ER EES EEE 29.5 
2 Side bearing filler blocks................ BAe aca Dicey ec ged gave grate 19 
VLG: Dar erren eat EO SFO ER + OSU ENA eS HE 125 
2 Brake beam safety harS...... 0... eee e ee eee teeter eee 31 
2 Spring caps 1... cee cece rece ee eee eee teen ee te eee e nen anes 20 
2 Oak spring fillets:s6siadaccasce es aah eee ei Cah ka eee uwas 9 
2 Peuck’ levers o..i 55 66 65 26 a RASS EERO ESA EERE ROT HARE ROSES 47.5 
1 Dead lever fulcrum bracket. ... 0... 20. ec eee rere tweens 5.5 
t Bóttom rod cei eases ore og Oe ae eR EG Ca E OE 32 
4 Dust guarda: a 8ii5 60 ioc aN oon ER eae Ree Ree SSR LOREEN ES 3 
4 Brake beam hangers ..nceccesscesnccenseesvevcnvasvescestece 30 
4 Brake beam hanger pins...........cces esses cece eee eeteeee 15.5 
6 M. C. B. brake pins 665k 545 cas eek eee es bawn pew tay ae a 3% 5.5 
4 Wheels n ceeds eee SS eS REAGAN Ee OCIS TA SS I 2,774 
2 Axles icc shh WES al haa Ak BRS EE ERAA OER ARKO RR 1,338 
Waste leigh balk LEEDS PARSE ORE ONES UA a i 8 
Oil ecg ice bgt een Get a gua aw eee ROR LE ROWS See RG IE 24 
4 Asco lids and O18 > .4.4 occ 55 5 PER OG Fe eo oee 23 
Rivets and cotters......... a. ccc cee ec eee eee ee eee tee eeeee Sy 4 
1 Truck Bolster: cack erde oie Ga BOS eae eE E E AARS 818 
2 Side frames .; eco bcd ob hao ans Rote alae aa Wee BE N es 1,125 
2 Side bearing fillers :.sc6.55. 640 es5.6 Wc eed oH ah bw Reh als 26 
7,128 
2 
One set ot trucks... .....sesseoecssessesosesssoosacsoos 14,256 


the usual maximum working stress by 20 per cent, so that 
there is little difference in the final result so far as the size 
of the members is concerned. The stresses on the various 
sections are determined as follows: 


Unit Stresses IN 40-Ton Truck Sip—E FRAME 
Section A-A 
Area = 6.6; Transverse SM = 10 54 
6,200 X 14.70 


Transverse force at Re = EE A Oe E ee ee 4,300 Ib. 
Transverse force at Ri = 6,200 — 4,300 —............ 1,900 IL. 
4.300 X 25.58 
Transverse stress = mn eee ee cee 10,400 Ib. per sq. in. 
10.54 
23,250 X 20.2 
Vertical stress = mee ce eee tees 5,000 Ib. per sq. in. 
21.2 X 6.6 
Total comLined stress... .. 0. ce cece cee eter tee newness 15,400 Ib. per sq. in. 
Section B-B 
Area = 12.37; Transverse SM = 36.79 
Vertical SM = 10.85 
1,900 x 25.58 f 
Transverse stress == ae E ee ee 1,320 lb. per sq. in. 
36.79 
23,250 X 30 2 ; 
Vertical stress = —- ee ee eS Re Te eee 2.680 Ib. per sq. in. 
21.2 X 12.37 
23.250 X 5.2 l 
Local stress = ee eee a E er ea 5,570 lb. per sq. in. 
w Er IR 10.85 
Total comvuined stresS ....esesseceseessseressoosseose 9,570 lb. per sq. in. 
Section C-C : 
Area = 12.26; Transverse SM = 15.44 
Vertical SM = 12.75 
1.900 X 25.58 
Transverse stress = E ty Sul euch) EON 3,150 Ib. per sq. in. 
15.44 
23,250 «20.2 
Vertical stress = —-- Sige tie a eee ee ee 2.980 1b. per sq. in. 
22 X 1220 
23,230 X 4.45 
Local stress = ee Z Vg ig wa ed ae eae Ee 4,650 1b. per sq. in. 
xe 12.75 
Total combined Stre"Ss.05 odsscicGalvs eee in Ges oe es 10,180 1b. per sq. in. 


Section D-D 
Area = 6.45; Transverse SM 


= 7.72; Tan. 6 deg. 45 minutes = 0.118 
2,300 X 6.5 


Transverse stress = ———-— inn ee ee eee 3.620 Ib. per sq. in. 
- -~ 2 
uae 
23,250 X 30.2 X 0.118 
Vertical stress = —~-— --- =- — E E E 600 Ib. per sq. in. 
“1.2 x 6.45 
Total combined Stv@ss cs sise des Ske wa Sous deka bev aw ewe 4,220 Ib. per sq. in. 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 2 


Section E-E 


Area 5.64; Transverse SM = 8.06; Sec. 6 deg. 45 min. = 1.007 
4,300 x 19 
Transverse stress = Ss Ss Bee wa eres 10,130 Ib. per sq. in. 
8.06 
23,250 X 30.2 X 1.007 
Vertical stress = eee 5,900 Ib. per sq. in. 
21.2 X 5.64 
Total combined stress .c0iw sees o oa6 ada we aes 4s Haas 16,030 Ib. per sq. in 
Section F-F 
Area 5.25 in.; Transverse SM = 6.31; Sec. 33 deg. 40 min. = 1.2015 
1,900 X 16 
Transverse stress = Oe oe SS yak EE E E 4,820 1b. per sq. in. 
.31 
! 23.250 X 30.2 X 1.2015 
Vertical stress = Sea Sandee 7,600 lb. per sq. in. 
21.2 X .525 
Total combined stress ........cc ccc cece eee ee ce er scene 12,420 Ib. per sq. in. 


In sections A-A and F-F the combined stresses are in 
excess of the allowable unit stress for cast steel. These 
sections are considered satisfactory, however, because the 
unit stresses caused by the vertical loading are low in section 


F CLL A 


ZY ope, 
+. %S Gr HEJ 


MICX-X)* 20.81 K ME CY-Y) 110.38 
SM(X-X) * 10.85 SECTION B-B SMe Y-Y)” 36.79 


opea 


SEC oe ae 


MICY-Y)* 21.23 
SM CY-Y)* 7.72 


> ey SECTION A-A 
Arwa- 6.6% MIICY-Y) * 34.27 
Neutral Aris"X°90,88" SMCY-Y)*10.54 


KUU wm 


=-->] Pre y-1)* 61.77 
REA sr 4 


KE SECTION E-E 


MICY-Y) "© 24.17 
SA (Y-Y) -° 8.06 


> 
SECTION F-F 
Areas.25 9" MI (V-Y)* 22.08 


SMCY-Y}* 6.31 


. Fig. 7 


A-A and the components are both low in section F-F. In the 
case of section D-D of the truck column, the combined stress 
is much below the allowable maximum. Here, however, the 
fact that the web member is subjected to wear, is the con- 
trolling factor in fixing a minimum thickness of 7% in. 


Bolster 


The bolster is of box section, a general outline of which 
is shown in Fig. 8. The stresses are checked at sections 
through the center, through the side bearing, at intermediate 
points 1114 in. and 2014 in. from the center and at a point 
7 in. outside the side bearing. The loading conditions as- 
sumed and the stress calculations are shown herewith: 


Loading 
Total weight (A. R. A. maximum) at rail............ ccc wees 132,000 Ib. 
Less th: trucked te cas eea Ta adh <6 eee cede aaa a rae eee 34,006 lb. 
113,000 Ib. 
Weight of two truck holsters..c54405 5 hoes i pe Wes ah Se ES 1,640 Ib. 
| 119,640 Ib. 
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Load each bolster 119,640 X am ...ecc ccc ccees 59,8920 
Add tor scillation 29 per cent........ ccc eee eee 11,964 
71,784 say 72,000 Ib. 

Extrene loading = entire kad on one side bearing 
Horizontal load 0.4 X 72,000 = on. cece ccc cc cee eect eens 28,800 Ib. 
Center of gravity of load and car body for automobile cars, from . 

top of raile oe enie w Veeco DANE E Cleats. ca eee owed fo 60S 4 aN s 6 ft.-10 in. 
Distance from rail to resultant of horizcntal force.............. 211% in. 


Distance from certer line of horizontal force to center of eravity 


for car body ani load = 6 ft. 10 in. — 1 ft. 914 in. =...... 5 ft.% in. 


2 0 
Minimum distance from center to side bearing = “5 ft. 7% in. =2ft. 34 in 


Section at Center 


Section Modulus, Tensicn = 119.09 
Section Modulus, Compressicn = 161.00 


£ of Gravity for Car Body (Avtomobile) and full Whec* trad 


ee eea eee 
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Fig. 8 
72,000 X 38 
Tensile stiess = — Ss ne ee cae Ste Os Camas 11,500 Ib. per sq. in. 
2 X 119 
72,000 X 38 
Compression stress = cece eee 8.500 Ib. per sq. in. 


2 X161 


Section 1114 in. from Center of Bolster 
SM Tension = 104.7 
SM A = 92.1 
Extreme loading: 

72,009 x 63 
R, = ———-—- = 59700 Ih. 
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Ry = 72.000 — 39,700 = 12,300 1h. 
BM = 49.5 X 12,300 = 610.000 in. Ib. 
Load concentrated at center: 
BM = 36,900 x 26.5 = 954,000 in. Ib. 


~ — r no P 
ot. = ee ee eee Se 
3 l e 
IED ee a As a he ot - 


— - 


Load on Side Bearing: 


f 610,000 , 
Tersile stress = — —na wc eee ees 5.820 Ib. per sq. in. 
104. 7" 
610,000 
Compression stress = arora Sat Dito Gat, ees 6,620 Ib. per sq. in. 
Load on Center Plate: 
954,005 
Tensile stress = She eee Oe a was 9,100 Ib. per sq. in. 
104.7 
954,000 
Compressicn stress = —-——--- TS wee ee eee eee eee ee ees 10,350 Ib. per sq. in. 
92.1 


Section 20% in. from Center to Belster 
SM Tension = 79.9 
SM Compression = 72.4 
Load on Side Bearing: 
12,300 X 58.5 


Tensile stress = ——---——— ee ee ee eee 9,020 Ib. per sq. in. 
79.9 


12,300 X 58.5 
Compressicr. stress = ———-—-—-—- — ee ee 9,940 Ib. per sq. in. 


Load on Center Plate: 


36,000 X 17.5 
Tensile stress = a eee eee 7,890 lb. per aq. in. 
79.9 
36,000 X 17.5 
Compressicn stress = ee ar ee ee eee 8,710 lb. per sq. in. 
72. 


Section at Side Bearing 
SM Tersion = 65.1 

SM Compression = 78.9 
Load on side bearing: 


; 59,700 x i3 
Tensile stress = cae Ga Se. ieee hse Gee ate wears weed 11,800 Ib. per sq. in. 
.1 
59,700 X 13 
Compressicn stress = EE E eee ree 9,850 Ib. per sq. in. 


Load cn Center Bearing: 


36,006 X 13 
Tensile stress = a a Vre NE ER h 7,190 lb. per sq. in. 
-1 
36.000 X 13 
Compression stress = E Si ee ah E E E, 5,930 1b. per sq. in. 
9 


Section 32 in. from Center of Bolster 
SM Tension = 59.9 


SM Compression = 50.9 
Load on Side Bearing: 
59,700 X 6 
Tensile stress = eae Boe. saa hy Mirae pa ea acta A 7,040 Ib. per sq. in. 
50.9 
; 59,700 X 6 
Compressicn stress = a aia SS Senta eed 7.040 Ib. per sq. in. 
59.9 
Load cn Center Plate: 
36,000 X 6 
Tensile stress = —————-— Z .esasssererererrso.o 4,240 Ib. per sq. in. 
50.9 
36,000 X 6 
Compression stress = AE BE bite a ee oe 4,240 Ib. per sq. in. 
0.9 


As the extreme conditions, with the entire load on one side 
bearing, probably will never occur unless the car is turned 
over, these sections are considered satisfactory. 
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The Past and Present in Coal Cars on the Reading 


Successful Lubrication of Journal Boxes 


Close Attention to Minor Defects Makes Delays; Does It in Fact 
Reduce or Increase Hot Boxes? 


By W. J. 


HE preparation of boxes, journals and bearings should 
be handled as follows: All boxes should be thoroughly 
cleaned. Where new boxes are applied, great care 

should be exercised in seeing that all scale and sand are 
removed; this is easily accomplished by using compressed 
air. Close fitting dust guards should be applied in all cases 
when renewing wheels. 

The preparation of journals for service is of the utmost 
importance. Where journals are finished on a lathe, the 
finishing cut should not exceed 1/16 in. in width. Where it 
is wider than this the cutting edge is so heavy that the roller 
will not produce a smooth finish. Furthermore, anything 
more than the ordinary friction heat on such journals auto- 
matically brings out these edges, and the result is a cut 
journal. With the finest cut possible, and the roller properly 
adjusted on the holder, this condition is practically elimi- 
nated. The roller should be oval-shaped so that the edges 
do not come in contact with the journal. It should also be 
placed on the holder in such a position that it burnishes 
slightly below the center of the journal. The trueing of 
journals by grinding is best done with a medium grade of 
wheel; the polishing is also best done with a medium grade 
of emery cloth. 

The finishing of collars and fillets, no matter how the 
journal has been trued up, always produces more or less 
cutting edges on each end. The finishing of these parts 
is best accomplished by using a 11%-in. by 16-in. flat mill 
file, after which they are polished with a medium grade of 
emery cloth. 

Experience tells us that, as a general rule, journal bearings 
do not fit properly on the journals when received from the 
manufacturer. ‘In other words, the bearings have high spots, 
apparently caused by shrinkage in the lining metal. The 
unevenness of the lining in the bearing averages about 1/32 
in. It is our practice to use a power-boring machine to fit 
these bearings to the journals, and so far the results we have 
received are more than gratifying. 

When applying a brass to the journals, the surface of the 
bearing should be given a coating of oil. Never wipe the 
face of the brass or journal with oily waste. When trucks 
are assembled or removed for repairs, suitable lubrication 
must be applied to center plate and friction side bearings. 

The journal bearing wedges, in my opinion, is the most 
important feature of the contained parts of journal boxes. 
A check was recently made of some 100 or more new journal 
bearings applied within a given period: 60 were renewed 
on account of cracked linings caused by the journal bearing 
wedge; 28 bearings were renewed because the wedge either 
of the hollow-back or solid-back type was worn flat. 

We have had failures on fast trains where it was found 
that there was practically no crown on top of the wedge. The 
wedges had been continued in service until they were worn 
flat. It is, therefore. safe to assume that had these bearings 
had proper wedges, the failures might have been avoided. 

My purpose in illustrating these cases is to call attention 
to the desirability of giving as much attention to the condi- 


* This paper was read and discussed at the convention of the Chief 
Interchange Car Inspectors’ and Car Foremen’s Association of America, 
held at the Hotel Sherman, Chicago, November 9 and 10, 1922. 
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tion of the wedge as we do to the condition of the journal 
bearing when a change of brass is necessary. It has been 
our experience that the drop forged steel solid back wedge 
is the most serviceable. 

Some of the causes of journal failures are as follows: 

1.—Flat top wedges will take a permanent set on journal 
bearing, stopping the proper motion of the brass. Result: 
A cut journal in 25 miles. 

2.—Lumps of babbitt metal on the back or sides of the 
brass prevent the wedge from having a correct fit on the 
journal bearing. Result: A hot box in 50 miles. 

3.—Lining of journal bearing nicked and edges torn. Will 
pick up a waste grab. Result: A hot box in 10 miles. 

4.—On heavy passenger cars equipped with a single 
brake, the extension on the side of the brass becomes worn 
and crushed after six months’ service. This distorts the 
lining, causing it to be drawn out over the sides of the brass. 

5.—Back end rolls too long. Result: The end of the 
roll catches under the bearing and starts a hot box. 

6.—Boxes overpacked; the waste becomes glazed and will 
not lubricate. 

7.— Journal box covers missing. 

All large repair points and shops should have a special 
truck gang for the purpose of changing journal bearings, 
wheels, journal boxes and truck sides. Such men should be 
trained to see the importance of having the separate parts 
thoroughly cleaned and properly fitted when assembling. It 
has been found to be a rather difficult matter to train all 
repairmen to handle this kind of work as it should be done 
when thev have other parts of the car to repair. 

We should try, in all ways possible, to specialize on this 
class of work and endeavor to attract the oldest, most ex- 
perienced and careful mechanics to follow it out. It is found 
at the present time, at the majority of shops and repair tracks 
that the changing of wheels is not the most desirable job. 

The discontinuance of compensation for periodical repack- 
ing of journal boxes on foreign cars must have been for 
good reason, but I feel it should have remained one of the 
requirements of the rules, as much so as the periodical clean- 
ing of air brakes. 

While standard instructions for inspection of journal boxes 
in interchange on all railroads more or less bring out the 
method of handling a box when there is evidence of previous 
heating, still it is to be regretted that so many railroads find 
it necessary to disturb the packing, anticipating that there 
may be trouble. Over-zealousness is more detrimental to 
the service than beneficial. No box should be disturbed 
when the packing is in good condition, where there is no 
sign of recent heating either on the wheel plate or the face 
of the collar of the journal. This practice has been adopted 
as good railroading for a number of years, and we feel it 1s 
still good enough to be continued. 

We maintain equipment largely at the expense of the 
owner on all necessarv repairs at the present time, and there 
is no valid reason why the upkeep of the journal box pack- 
ing and contained parts should not be in the same category. 
This is a most vital item for expediting the movement of 
freight. We all feel that our present means of lubrication 
will continue with us for some vears to come. Such being 
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the case, let us all work together to bring it to the very high- 
est standard. 


Discussion 


G. Lynch (Cleveland, Ohio): The writer of the paper 
speaks a great deal about the worn condition of the wedge in 
the box. Now, if the wedge is worn, the roof of the box 
should be also. What does Mr. O’Connor do with the box? 

Mr. O’Connor: I find where this worn condition exists 
invariably you find the hollow back type of wedge. That is 
why I lay such stress on the drop forge wedge. Where a 
box is worn badly, it is removed, but this is not frequently. 
The drop forged solid back type will take care of a poor 
journal box sufficiently. 

T. S. Cheadle (Richmond, Va.): There is one thing the 
paper did not bring out, and that is the question of the loose 
linings. A lining sometimes is loose because it does not stick 
as it should. One of the manufacturers with whose brasses 
we had a good deal of trouble told us if we would test the 
brass by ringing, it would show whether the lining was loose. 
We have followed that practice, not only on new brasses, 
but on the relined brasses. We do not have as many hot 
boxes where new brasses are applied as we had formerly. 

Mr. O’Connor: It must be understood that the tinning 
will melt at a lesser degree than the lining. Where the tin- 
ning is not properly applied or the mixture is not correct, 
you will have loose linings. 

C. J. Wymer (C. & E. I.): One cause of hot boxes is 
lack of the use of the packing iron. We have men out in 
the yard to go over the boxes, but in practice they merely 
lift the lid and snap it down. The proper use of the packing 
iron in the train yards, getting the packing properly adjusted 
in the journal will eliminate a lot of hot boxes. 

During the recent trouble, we were bothered with hot 
boxes on passenger trains, and we took some men, who had 
no experience in the packing of boxes, and showed them how 
to take care of them. The result was that we scarcely had a 
hot box on passenger trains while these men were looking 
after them. 

G. P. Zachritz (M. St. P. & S. S. M.): We are told that 
our journals must be right, our brasses must be right, our 
boxes must be right, and all conditions must be right. On 
a road in the northwest all these things were right and vet 
there was at one time a lot of hot boxes. Men were sent out 
to ride passenger trains and it seemed impossible to locate 
the trouble. But when it was finally located, they found 
they were using a waste that threw off fine particles of lint. 
One of these men who was chasing hot boxes, opened a box 
and he found the sides of the box entirely lined with lint 
that was thrown off from the waste, and when the box was 
jacked up and the brass removed, it was found that this 
lint had worked between the journal and the journal bearing 
and had embedded itself in the babbitt. If any of you are 
bothered with an epidemic of hot boxes, in addition to the 
things mentioned in the paper there is one thing I would 
advise you to look after, and that is the waste. 

Mr. O’Connor: We have found the best character of waste 
to use is a mixture of 40 per cent wool and 60 per cent 
cotton, to get away from that lint. It is produced by the 
collar of the journal and more so by packing the boxes by 
the M. C. B. method. 

There is a difference of opinion as to the value of the 
plug in the front of the box. Packing is best done by feed- 
ing the waste in, so that it will be in one piece, applied 
underneath the journal, which prevents the rising of the 
packing. We had the same condition that Mr. Zachritz 
mentioned in 1916. 

Mr. Zachritz: The packing in this case was wool in long 
strands. 

T. J. O'Donnell (Buffalo, N. Y.): There is one point I 
would like to ask the chief interchange inspectors if thev 
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agree on. If a train of meat comes into a yard, after it has 
run 540 miles, is it good railroading to lift every lid and 
test the metal to see if you should condemn the car to the 
repair track, to avoid the possibility of a “call down” from 
our operating officers if some of those journals give trouble 
on the next division? 

The superintendents, of course, are very zealous to keep 
their hot boxes down to the lowest point, but we have had 
a lot of trouble with cars being set out and I contend it 
is not the best method to look for trouble unless it has 
approached you. 

Now, you know what it means to tell your inspectors to 
try those journals and overcome complaints of heating. In- 
stead of leaving the box alone, they will hook every box, 
and possibly you will have five or six cars of high class 
freight set out where the repair foreman will lift the brass, 
test it and let it go. But you have laid the foundation for 
a claim when you delay a car of meat from one fast train 
to another, usually from 8 to 24 hours. 

I am supposed to approve of the expense for cut journals; 
and the incidental wheel work has gone up almost 150 per 
cent in the last two years. The reason is this: When you 
charge the delivering line for a cut journal and you have a 
lot of work, invariably you have no second hand wheels. 
The car owner gets the benefit of a new pair of wheels at 
the expense of the delivering line. The result is, instead of 
a $5 or $10 charge, you have probably a $21 charge. You 
are doing a lot of harm, directly, in good weather when the 
train and the boxes are running well and your trucks are 
square, in trying to discover defects that really would take 
care of themselves if you keep the hook away from the 
journal. 

J. J. Gainey (Southern): I agree with Mr. O’Donnell 
that there is no use of looking for trouble. During the strike 
I think we had in the neighborhood of nine hot boxes in 83 
days. Some of those journals had cuts in them, and they 
were on our fast passenger trains. Brasses were applied to 
them and they were properly packed, and those wheels have 
been running 60 days and not giving any trouble. 

I believe if in all terminals, on starting out trains, they 
are properly taken care of with the paddle, as instructed by 
the Galena Signal Oil Company you can prevent 90 per 
cent of your hot boxes. 

Mr. Cheadle: We handle on our line a great deal of fruit. 
It comes to us on a schedule of 30 miles an hour and we de- 
liver it on a schedule that averages 40 miles an hour. I 
decided to stop using the packing hook. I took one side of 
the train, and I told the man on that side to stir up the pack- 
ing in every box, according to the Galena recommendations. 
On the other side, I did not lift a lid. Ninety-nine per cent 
of the hot boxes were on the side where we stirred the pack- 
ing up. 

Mr. Gainey: You did not have an experienced man to 
handle it as it should have been handled. 

E. H. Mattingley (B. & O. C. T.): I was very much 
pleased with the items which Mr. O’Connor enumerated as 
to the causes of hot boxes and the special treatment that 
should be given the various parts of the box and its contained 
parts in the application of wheels. We do not give the 
wedge the attention it deserves, we look at the journal bear- 
ing and if it is at all defective we will renew it; but we will 
put the wedge back in a defective condition on a new bear- 
ing and expect it to function properly. 

While there is a great deal of contradiction regarding the 
subject, I believe that the tight journal box used today is 
absolutely wrong. Oil has a flash point, and when your heat 
reaches that flash point you have a blaze. 

Now, if you start a car out of the terminal, properly 
packed, new journal bearing, new journal, new journal box, 
new pedestal, possibly a passenger car, you are going to 
have a certain amount of friction until the bearing becomes: 
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properly titted to the journal. With that friction, you 
naturally have heat. Where you have excessive heat above 
the normal running temperature, you are bound to consume 
oil, which will go off in a blue gas that will not lubricate. 
Now, unless you have something to compel that temperature, 
to stay below the flash point, you are going to have a hot box. 
The air cooling process is the best known today. I feel we 
are closing our boxes up too tightly to properly take care 
of the gas in them, which will ignite at the flash point. 

Has anyone had any trouble with hot boxes, with the 
journal box lids missing? 

W. G. Wallace (American Steel Foundries): An en- 
gineer running a very fast train on the New York Central 
Lines, recently came up to me with a proposition of an air- 
cooled box, just exactly what Mr. Mattingley has spoken of. 
He stated that where he had trailers that were beginning to 
get hot, if he raised the cover and put a chip between the 
cover and the box and let in the air the box gave him no 
further trouble. He also stated that there was a certain 
amount of soapy material formed in the box. 

Mr. O'Connor: In 1917, we made an exhaustive test 
with a baggage car, having 514-in. by 10-in. journals and a 
light weight of 57 tons. We loaded 22 tons of axles directly 
over the body bolster. We had that car in a train that was 
scheduled to make a mile a minute between stations. We had 
a pyrometer to give us the temperature of each journal bear- 
ing under the car. We found that the normal temperature 
of a journal bearing is from 130 deg. F. to 160 deg. F. 
They will run successfully at 190 deg. F. We found that 
with the box lids closed we would run 40 deg. less tempera- 
ture than with the box lid open. Now, because this high 
temperature is exposed to a low atmospheric temperature in 
the winter, the moment the train stops you do not find gas, 
where on the other hand, in a box where the lid is closed, 
this vapor puffs out. But that is a normal running condition. 
The great trouble is that many car inspectors do not know 
what the normal running temperature is. There isn’t any- 
thing in the matter of the absence of journal box lids. You 
do not see the temperature, but it is there. 

Mr. Mattingley: In your experience, how many journal 
boxes have you noticed blazing where the lid was missing? 

Mr. O'Connor: I never saw very many. 

Mr. Overton (Southern): Mr. Chairman, about 1900 or 
1901, I was general car foreman at a point where one division 
was in a sand country and the other in a clay country, and 
this hot box question was disturbing us a great deal. I found 
the trucks were out of line, and we lined up the pedestals 
of all these cars. The next thing, we tested the running of 
the dope, to see how long the specifications as outlined by 
the Galena Oil Company would run in a clay country and 
how long in a sand country. Now, the cars in the sand coun- 
try would operate about 800 miles less on one packing of the 
box before we had to disturb the packing. 

Oil will last just so long in the waste, and when the foreign 

matter begins to accumulate in that waste and oil, then vou 
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are going to have a hot box, and when vou remove the me- 
chanical defects and lubricate the box regularly at certain 
periods, that will stop hot boxes. 

Secretary Elliott: One railroad in East St. Louis was 
at one time making a practice of hooking journals, and some 
of the roads were kicking about it, because they were being 
carded for it. We found they were taking out journals that 
were not giving any temperature. Finally, they were told 
that if they wanted to take them out they would have to pay 
for them. That was one of the large railroads. I thought it 
was a very poor practice, and I agree with Mr. O'Connor 
that it is poor practice. 

Mr. Barnaby: We have trouble on account of stock cars 
being loaded with sand. On a dry day, that sand drifts out 
and gets in the boxes; four or five cars behind the stock cars 
we have hot boxes. That is a practice that ought to be dis- 
continued. l 

Secretary Elliott: They used to have a practice, at the 
East St. Louis National Stockyards, of bedding with sand, 
but they now use cinders. | 

James Reed (N. Y. C.): I have been very closely associ- 
ated with Mr. O'Connor for a number of years, and I know 
that he has made a very careful study of this lubrication of 
hot boxes proposition, and he knows what he is talking about. 

The idea of ventilating oil boxes is old; a number of years 
ago, it was tried out by a number of prominent railroads. I 
can remember on a certain railroad when the locomotive en- 
gineers would lift up the tender journal box lid and place a 
piece of wood or a stick or something to hold it up, with 
the result that they gathered all kinds of foreign matter— 
snow and ice or dust and sand. A number of hot boxes were 
the result of that experiment. The box lid should be tight. 

In taking care of boxes in interchange, as Mr. O’Don- 
nell has stated, in the yards on fast freight where we 
receive cars in interchange that are apparently all right, 
we should leave well enough alone. If we go to extremes 
and issue instructions to our inspectors to look for these 
defects, we will find 90 per cent of the defects in freight 
equipment that is running all right. With too much atten- 
tion, too careful inspection, you are creating trouble. 

Mr. O'Connor and I, not very long ago, went over a very 
important terminal in Chicago. We looked into the method 
of handling fast freight cars in interchange, and with a few 
instructions given by Mr. O’Connor, we got wonderful re- 
sults. But we did not jack up every car or remove every 
brass to see if the lining was all right; we simply let those 
that were running all right alone, and those we thought were 
in trouble, we gave them attention, mostly by the packing 
iron, not by a whole lot of unnecessary oil. After the atten- 
tion that we gave those boxes, we marked them to see whether 
they were going to their destination. We found that these 
cars, that the average inspector would mark for a defect, went 
to New York or Boston and returned with the same marks. 
So I believe we can overdo the inspection by following our 
instructions too closely. 
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A Sleeping Car on the New South Wales Government Ralliways 


A Discussion of the Methods Used in Designing 
the C. M. & St. P. Gondola 


By Wendel J. Meyer 


cars as described in the November issue of the Rail- 

way Mechanical Engineer, is surely a step in the 
right direction away from “rule of thumb” methods of car 
design. Believing that the value of this interesting treatise 
may be enhanced by discussion, the writer submits the fol- 
lowing comments on the analyses used by the author. 


Center Sills 


The center sill was assumed as a beam supported at the 
bolsters, carrying a load of 59,000 lb. uniformly distributed 
over its entire length and resisting an end load of 250,000 
lb. applied at each end along the center line of the draft 
gear. Too much importance should not be attached to such 
assumptions and their resulting stresses. 

The draft gear tests conducted by the United States Rail- 
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road Administration showed “that the force developed be- 
tween cars is due to the inertia of the cars and when the 
slack is not bunched, is the same whether the struck car be 
standing alone or whether it be at the head of a draft of 
cars” (see page 130, “Draft Gear Tests of the U. S. Rail- 
road Administration”). Therefore, the assumption that the 
center sills are loaded at each end simultaneously, is incor- 
rect: the force probably is dissipated as it is transmitted 
through the sills, each cross member taking part in trans- 
ferring the impact load to the superstructure and lading. 
The buffing stresses are maximum at the point of impact of 
the struck end and may be any value down to zero at the 
opposite end. 

The following method of approaching the actual stresses 
in a center sill of the type under discussion might be better, 
although the amount of load carried by the sills and the 
intensity of the buffing load are elements open for further 
discussion. 

Fig. 1 shows the center sills supported at the bolsters, 
loaded with 59,600 lb. uniformly distributed. The end load 
of 250,000 lb. is assumed to be applied along the center line 
of the draft gear to the sills at the bolster of the struck end 
and is dissipated by the cross members, to zero at the opposite 
end. These are the same loads which were used by the 
author. Due to the rigidity of the end and side constructions, 
an indeterminate force (P), may be assumed to act down- 
ward at each end, making the sills a beam, virtually fixed at 
the bolsters and having an elastic curve as shown. The load 
between the bolsters is then: 

= (59,600 x 360) + 495.5 = 43,500 Ib. 
The bending moment on the sills at the bolster is: 


WL 43,500 X 360 
= —— = —-————— = 1,305,000 in.-lb. 
12 12 
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and at the center of the car: 


WL 43,500 X 360 
Meen. = = ——— -—— = 652,000 in.-lb. 
24 24 
The properties of the sills are as follows: 
NECA? sieer aa or el Re ee eee 29.4 
Section Modulus (Top).....-.....--56. 151.0 
Section Mcdulus (Bor) EEE T E eee 144.0 
Eccentricity eere csser reie iepo uenis 2.05 
Stress Ratio (Top)...essssssssosssseon 0.0204 


Stress Ratio (Bot.) ........0 cc cee ee ene 0.0482 


The unit stresses in the sills at the bolster of the struck 
end are: 


Tension it top due te pening: f = 1,305,000 +151 


= 8,640 Ib. per sq. in. 
Compression at top (buffing). ..f = 250, 000 «0.0204 = 


5.100 lb. per sq. in. 


Combined (tension) .......... i= 3,540 Ib. per sq. in. 


Compr. at bot. due to bending. f = 1,305,000 +144 = 9,(60 Ib. per sq. in. 
Compr. at bot. (buffing)...... f= "250, 000 x 0.0482 = 12,050 Ib. per sq. in. 


Combined (compression) ..... f= 21,110 Ib. per sq. in. 


At the center line of the car the buffing is assumed to have 
been dissipated in direct ratio to the length of sill traversed, 
Be.» = (250,000 X 180) + 427.75 = 105,200 Ib. 

The unit stresses in the sill at the center of car are: 


Compr. at top due to Benaiig is yee = = 652,000 —151 = 4.320 Ib. per sq. in, 


4.32 
Compression at top (buffing)... .f = 105,200 «0.0204 = 2,150 Ib. per sq. in. 
Combined (compressicn) ........ f= 6, 470 lb. per sq. in. 
Tension at bot. to bending....... f = 652,000 +144 = 4,530 Ib. per sq. in. 
Compr. at bot. (buffing) ........ f = 105,200 X 0.0482 = 5.070 Ib. per sq. in. 


Combined (compression) ........ {f= 540 lb. per sq. in. 


The maximum unit stress obtained by this method is 
21,110 lb. at the bolster and 6,470 lb. at the center, while 
the stress obtained by the author is 12,060 lb. at the bolster 


37265 LB. 
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and 15,270 lb. at the center. In any repair vard, evidence 
can be found that the center sills are rarely damaged at the 
center but almost invariably at the bolsters. This logically 
indicates that the method given here is rnore nearly in accord 
with actual conditions even though it may not be absolutely 
correct. 

Although, to conform to present practice, the buffing load 
is assumed to act along the center line of the draft gear, the 
writer wishes to question the correctness of such an assump- 
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tion. In his opinion, based on observation of the evidence 
that the coupler horn comes in contact with the striking plate, 
the buffing load should be considered as acting through the 
coupler horn instead of through the center line of draft gear. 


Body Bolster 


The author’s method for analyzing the body bolster seems 
open to criticism. The reaction at the center is incorrectly 
taken as a single concentrated force and then after finding 
the bending moment at the center, it is incorrectly applied 
to a section through the center sill flange rivets. Since this 
bending moment results in a high stress in the cover plates, 
the center sill cover plate is incorrectly assumed to be brought 
into action by means of the rivets connecting it with the 
bolster plate. In order that such an assumption be true it 
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would be necessary to have (14.375 X 0.25 X 12,350) + 
4.690 = 9.45, say 10 rivets on each side of the center line 
connecting the two plates. In analyzing the section taken 
at 12 in. from the center line of the car, the full section of 
the cover and web plates are taken without investigating 
whether this material is sufficiently connected to permit such 
an assumption. 

The writer believes that the assumptions of the following 
method agree more closely with actual conditions. Fig. 2 
shows the bolster with its forces and reactions indicated. The 
end forces—37,265 lb.—are assumed to act on the outside of 
the side sill because the truss load is delivered at this point 
by the transom brace rivets. The bolster center plate and 
center brace transmit the center reaction to the webs of the 
center sills. Since the center sill flanges will-also assist in 
transmitting this reaction we may safely resolve the latter 
into two forces acting through the gage line of the center sill 
flange rivets. The shear and bending moment diagrams— 
Fig. 2—are derived from these assumptions. 

It will be noted that the top and bottom cover plates are 
shorter than those shown in the author’s illustrations. Some 
designers believe that the bolster covers on cars with wood 
floors should extend to and be connected with the side sill 
flanges in order to transmit the buffing stresses coming 
through the bolster. However, the holes through the side sill 
flanges and webs are in the same line and the net sill section 
is so reduced that this practice certainly offsets a questionable 
gain. The stress due to buffing is beyond the scope of this 
article and is not taken into account. 

The bending moment at section 4 is 1,825,000 in.-lb. 
Assuming this to be resisted by the cover plates only, the 
stresses are: 


1,225.000 
Top Plate....... fe = 


15.75 X 14.375 X 0.50 
1,825,900 
15.75 X 16 X 0.50 


The proper riveting of the plates is obtained by using a 


= 15.110 15. ter sq. in. 


Bottom Plate....fe = = 14.500 Ib, per sq. in. 
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rivet area equivalent to steel in direct stress. The equivalent 
area of a rivet is found by multiplying its area by the ratio 
between its ultimate strength and that of mild steel. Taking 
the values of 60,000, 42,000 and 95,000 lb. per sq. in. 
respectively as the ultimate strength of mild steel, rivets in 
shear and rivets in bearing, we find the equivalent area to be: 


0.4418 X 42,000 


v. T : = 
4-in, Rivet in single shear. 69,000 


= 0.309 sq. in. 


0.25 X 0.75 X 95,000 
60,000 


To develop the full strength of the top cover it must be 
connected to the bolster pans by (0.50 X 14.375) -- 0.297 
= 24.2, say 12 rivets in each flange, beyond section A. The 
bottom plate must have (0.50 X 16) + 0.297 = 26.9, say 
14 rivets in each flange including the rivet at section A. 

The number of rivets and their pitch will usually deter- 
mine the required length of plates although an analysis of 
the webs at points not reinforced by the covers may require 
increasing this length. 

Fig. 3 shows the detailed calculations for a closer analysis 
of section A. All material which logically may be considered, 
has been taken into account. This includes the net section 
of the top cover, the equivalent area of the rivets between 
center sill flange and bolster flange, the full area of the 
bottom cover and the compression portion of the bolster pan. 
The latter is arbitrarily assumed as about one-third of the 
depth but the error involved affects material near the neutral 
axis and so is of little consequence to the properties of the 
section. This analysis shows the stresses in the top and 
bottom covers to be respectively, 1,200 and 4,960 Ib. per 
sq. in. less than those obtained by the approximate method 
and indicates that the size of the bottom cover could be 
reduced to save weight and cost. 

Since the bolster is a short beam with a large concentrated 
load, it is always well to analyze for longitudinal shear in 
the webs. This is greatest at the neutral axis and is. given 

VM, 
by f, = —— where f, is the unit longitudinal shearing stress 
tI 
at the neutral axis, M, is the statical moment of the area 
included between the neutral axis and the extreme fiber taken 
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about the neutral axis and I is the moment of inertia of the 
whole section. The calculation for statical moment and also 
for unit longitudinal shear is given for each section. 

The tendency of web buckling is remote in a double web 
bolster unless the web is of unusual depth. The method for 
calculating the buckling stress in beams is given in the 
“Pocket Companion” of the Carnegie Steel Company and is 
easily applicable to bolster design. 

Fig. 4 shows the detailed calculation for section B. The 
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full section of the top cover cannot be considered because 
it is connected to the webs by 16 rivets beyond the section 
at B, whose equivalent area is less than the plate area. The 
full area of the pans is taken into account for this is per- 
missible as will be shown. The total tension in each web 
is transmitted to the center of the car by five rivets in bear- 
ing and one rivet in single shear. The amount of their 
equivalent area about the neutral axis of the section is 


7.70 X (5 X 0.297 + 0.309) = 13.81 
The amount of the tension portion of each pan is: 
1.9375 X 0.25 X 7.58 + 7.45 X 0.25 X 3.72 = 10.62 


Therefore the rivets are sufficient to develop the full strength 
of the pan. 


It will be noted that the corners of the pans have been © 
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omitted. This is done because, due to flanging, this material 
is of doubtful value. 

In checking over the computations for section B, the writer 
_ finds that he had used the full area of the bottom plate 

instead of the equivalent area of 20 rivets. This, however, 
will have slight effect on the calculated stress because adding 
or deducting material on the heavy side of an unbalanced 
section does not change its section modulus very much. 
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Fig. 6 


The stresses given in Fig. 5 show that the cover plates 
should have been made longer so that more rivets would be 
provided to reinforce section C. The importance of analyzing 
several sections of the bolster is here indicated. 

Increasing the cover plates would decrease the bending 
moment to be resisted by the unreinforced pans as shown in 
Fig. 6 for section D. It is important to note, however, that 
this would not change the value of the unit longitudinal 
shear. This shear is just beyond the safe limit which is 
usually given at 10,000 lb. per sq. in. and brings up the 
question as to the advisability of using 5/16-in. pans instead 
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of %4-in. Besides, a 5/16-in. pan would increase the bearing 
value of the rivets. f 


Side Frame 


The side frame analysis is along lines which have been in 
use for some time but it should be pointed out that the 
method is more or less an approximation of the true stresses. 
Riveted joints are rigid and bring in high secondary stresses. 
The members of the truss do not meet in points and this 
brings in additional eccentric stresses. Then there are weav- 
ing and bulging stresses. The bulging stresses are roughly 
approximated by the author, but assuming the wood lining 
to reinforce the top chord is open to question. The effect of 
buffing on the side frame has been entirely neglected. 


Conclusion 


The writer has gone into the bolster stresses in some detail 
in order to hint at the vastness of the analysis of car design. 
A proper study of all the stresses in the car structure in 
service would take time and earnest effort, but these would 
not be wasted. Here is indeed a field of research which has 
hardly been touched. 

The so-called practical man is prone to smile at theoretical 
analyses but this tendency is disappearing. Theory and prac- 
tice always agree when the theory is correct and the practice 
is properly interpreted. If theory and practice apparently do 
not agree, then either the theory is incorrect or else the 
observation of the effects has not taken in the true facts. 


Recent Decisions of the Arbitration. 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division ts called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Insufficient Proof That Repairs Were Not Made 


Peerless Transit Line tank car PTL-1422 was shopped 
at the Westwego, La., shops of the Texas & Pacific and on 
April 20, 1919, a repair card issued by that railroad cover- 
ing the application of one new coupler knuckle. The owner 
took exception to the bill, claiming that the knuckle was 
not renewed. This claim was based on an inspection follow- 
ing the return of the car to the owner’s siding, by which the 
owner claims to have identified the original knuckle by a 
private identification mark placed on it before the car was 
repaired. The owner claims that a representative of the 
Atchison, Topeka & Santa Fe witnessed the marking of the 
knuckles and was also present at the inspection following 
the return of the car after the repair bill was rendered. Joint 
evidence to this effect, however, was not presented. 

The Arbitration Committee decided that the evidence sub- 
mitted is not sufficient to disprove the positive statement of 
the Texas & Pacific that the repairs were actually made as 
claimed, and the bill is sustained—Case No.. 1233, Texas 
& Pacific vs. Peerless Transit Line. 


Delivering Line’s Responsibility for Wrong Repairs 

Bessemer & Lake Erie car No. 40407 was delivered home 
by the New York, Chicago & St. Louis on February 3, 1921, 
with one Bettendorf cast steel truck and two pairs of cast 
wheels in place of the arch bar truck with wrought steel 
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wheels standard to the car. When the delivery was made, 
a defect card was issued against the delivering line to cover 
the wrong truck and two pairs of wrong wheels. The New 
York, Chicago & St. Louis contends that the defect card 
should be cancelled and is willing to furnish a card to cover 
the wrong wheels, which, under the rules are delivering line 
defects. The owner of the car contends that the responsibility 
of the New York, Chicago & St. Louis for the wrong truck 
is proved by the fact that no defect card is offered from a 
more remote connection, claiming that the acceptance by that 
line of responsibility for the wrong wheels justifies the con- 
clusion that the road also applied the wrong truck, and is 
therefore responsible under Rule 4. 

The Arbitration Committee decided that the New York, 
Chicago & St. Louis is responsible under Rule 70 for the 
wrong wheels, but that it cannot under Rule 4, be required 
to issue its defect card for the wrong truck if the latter was 
not applied by it—Case No. 1234, New York, Chicago & 
St. Louis vs. Bessemer & Lake Erte. 


Protection of ‘Delivering Line After Defect Card 
Is Issued 


“On April 16, 1921, the Atchison, Topeka & Santa Fe 
delivered SZX tank car No. 77 to the Peoples Tank Line 
at Coffeyville, Kans. The car owner later requested the 
Peoples Tank Line to forward the car to the General Ameri- 
can Tank Car Corporation at Sand Springs, Okla., for re- 
pairs. The car moved over the Missouri, Kansas & Texas, 
. and on its receipt the General American Tank Car Corpora- 
tion requested a defect card for delivering line defects. The 
- Missouri, Kansas & Texas furnished a defect card on May 
17, covering several defects to the jacket and tank head 
caused by the cornering of the car. This road in turn re- 
quested protection from the Atchison, Topeka & Santa Fe, 
‘under Interchange Rule 4, on the ground that the Santa Fe 
had acknowledged that the defects existed when the car was 
delivered to the Peoples Tank Line. This request was de- 
‘clined. The Santa Fe stated that it had received the car 
under load from the Missouri, Kansas & Texas on April 8, 
1921, and that the movement in question followed the dis- 
charge of the load at Augusta, Kans. The Santa Fe claimed 
that the car was in no accident while on its line, that it was 
received from the Missouri, Kansas & Texas in the damaged 
condition, and had been under load since the damage was 
done. 

The Arbitration Committee decided that the Missouri, 
Kansas & Texas, having issued its defect card, is responsible 
for the defects in question—Case No. 1235, Missouri, 
Kansas & Texas vs. Atchison, Topeka & Santa Fe. 


An Application of Rule 32 


Coal car No. 5289 of the Fort Smith & Western was 
broken in two while moving in a train on the Pittsburgh & 
West Virginia on November 7, 1920, the failure resulting 
from a burst air hose. The car was of wooden construction, 
equipped with metal draft arms and of 80,000 lb. capacity. 
The handling line claimed that the car was not derailed but 
that it had to be loaded on another car, over which one end 
of the car body had telescoped, to be taken to the shop 
because it could not be handled in the train on its own 
wheels. The Pittsburgh & West Virginia first asked disposi- 
tion of the car under Rule 112, delivering line responsibility, 
but later changed its request to come under Rule 120, owner’s 
responsibility, claiming that all longitudinal sills had pre- 
viously been spliced and were badly deteriorated. The han- 
dling line claimed that the car was not derailed at the time 
it was damaged but that in moving the car out of the train 
to a side track it was in such condition that it would not 
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take the curve and one pair of wheels dropped off the rails. 

The committee decided that the damage to the car was due 
to unfair usage under Rule 32, for which the handling line 
is responsible, and that Case No. 1186 applied.—Case No. 
1236, Pittsburgh & West Virginia vs. Fort Smith & Western. 


Does Rule 113 Apply to Relations Between Railroads 
and Industries? 


Fire, caused by lightning, which destroyed the warehouse 
of the Pierce Oil Corporation at Osceola, Ark., on July 6, 
1921, spread to and badly damaged the oil corporation’s tank 
car POCX No. 2230, which was unloading gasoline at the 
time. The spur on which the car was standing was built 
and is owned by the St. Louis-San Francisco, but is for the 
sole use of the oil company. The Pierce Oil Corporation 
claims that under the interchange rules the railroad company 
is responsible for the damage to the car, citing Rule 113 to 
substantiate its claim. The oil company does not own or 
control trackage outside of its property line and does not 
receive cars home for repairs except at Ft. Worth, Tex.; 
Texas City, Tex., and Sand Springs, Okla., and contends 
that the car was in the possession of the railroad company 
at the time of the fire, citing the fact that the railroad loaded 
the tank and salvage of the damaged car on two flat cars 
and shipped them to the oil corporation at Sand Springs, 
Okla., in violation of an interpretation of Rule 120 (1921 
code) as evidence that the railroad recognized this as a fact. 
The railroad holds that Rule 113 was framed solely for con- 
venience in effecting settlement between railways and not for 
establishing responsibility between a railway and the indus- 
tries which it serves, and raises a question as to whether the 
rules of interchange apply to a case of this nature. 

The Arbitration Committee rendered the following deci- 
sion: “Rule 113 does not apply. It is understood that there 
was no side track agreement between the interested parties. 
According to the information furnished in agreed statement 
of facts, the car was evidently in the possession of the owner 
when the damage occurred. It is not evident that the St. 
Louis-San Francisco is responsible for damage to this car.— 
Case No. 1238, Pierce Oil Corporation vs. St. Louis-San 
Francisco. 


Application of Rules 32 and 43 to Damage Caused in 
Switching . 

Cincinnati, Indianapolis & Western gondola No. 10032 
was broken in two in switching over the hump in the Penn- 
sylvania System yards at Scully, Pa., on October 11, 1920. 
On November 1, 1920, the Pennsylvania furnished the owner 
an inspection certificate showing an estimated cost of repairs 
of $329.40 for labor and $273.50 for material. The car, 
which was of wood construction, had received general repairs 
to the extent of $600 eight months previous to its failure, 
but they did not include reinforcement. The car was neither 
derailed, cornered nor side swiped. At the time of the acci- 
dent it was the first of a five-car cut under the protection of 
cne rider, and in addition to the damage which it received, 
the steel end sill on the first of the standing cars was broken. 
The cwner contends that the damage was caused by collision 
or impact other than that occurring in regular switching, 
making the Pennsylvania responsible. The Pennsylvania 
contends that under the first interpretation of Rule 43, in the 
1919 code, the responsibility is clearly the owner’s and cites 
decisions Nos. 1157, 1165, 1166 and 1185 as being parallel. 

The Arbitration Committee decision is as follows: “The 
evidence presented does not show that damage resulted from 
any of the conditions enumerated in Rule No. 32. ‘lhe car 
owner is responsible.” —Case No. 1220, Cincinnati, Indian- 
apolis é» Western vs. Pennsylvania System. 
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An Innovation in Locomotive Terminal Design 


Rectangular or Circular Enginehouses with Inside Cinder Pits 
Designed for Promptly Turning Power 


S the result of extended studies of locomotive 
A terminal operation, designs for engine terminals 

have been developed by the National Boiler Washing 
Company, Chicago, the special features of which are the 
inclusion of the ash-pit facilities at each stall inside 
the emginehouse. With these designs, which include the 
adaptation of the inside cinder pit to enginehouses of the 
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Coal delivery to locomotives. 


As a part of its studies of terminal design this company 
has also developed a coaling plant in which the principal 
fuel storage is contained in a pit below the track level, to 
which coal is dumped directly from the cars and from which 
it is elevated to the service hoppers by means of a traveling 
crane. 

As will be seen from the drawings, the cinder pit in effect 
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National Coaling and Sanding Station, Longitudinal Type 


customary type as well as to houses of rectangular design, 
the plan of operation contemplates that the locomotive will 
be removed directly from the train to its track in the engine 
house by the road crew and that on outbound movements 
the road crew will take the locomotive from the house directly 
to the train. This method of operation, it is estimated, will 
effect a saving of several locomotive hours consumed in in- 
termediate engine terminal movements by each locomotive, a 
reduction in the amount of coal consumed by locomotives in 
the terminal, the elimination of hostler service and some 
reduction in the labor cost of cleaning fires. 


is a large trough, 14 ft. wide at the top, located below and 
extending transversely to the enginehouse tracks, in which a 
stream of water, delivered at the upper end of the trough, 
is kept constantly flowing down the slope of the trough 
toward the end of the house. Provisions are made for wash- 
ing down the sides of the trough at each stall during the 
time that a fire is being cleaned. As ashes are dropped into 
the pit they are washed down to an outside storage pit ad- 
joining the end of the enginehouse, where the cinders and 
water accumulate, the latter to overflow into a sump from 
which it is pumped back into the service pit. From. the 
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storage pit, ashes are loaded into cars by means of a clam 
shell bucket operated from a monorail hoist or traveling 
crane, arranged to suit local conditions. The top of the 
trough is located at the elevation of the bottom of the engine 
pits and when not in use is covered with a movable cast iron 
plate so that the continuity of the engine pit floor is unbroken. 

The desirability of including cinder pit facilities inside 
the enginehouse was suggested by operating studies of vari- 
ous locomotive terminals, in which all observations were 
made under good weather conditions. These observations 
indicate that at the average terminal handling 40 or more 
locomotives a day, about 3 hours 10 minutes is required to 
house a locomotive after it leaves the train. The locomotive 
is first moved to the inbound terminal track by the road 
crew. This requires an average of about 20 minutes, after 
which the locomotive spends 30 minutes waiting for the 
hostler or because of yard congestion and similar causes, 
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National Consolidated Locomotive Terminal 


before it is moved to the coal chute.. At the coal chute about 
20 minutes is required to take coal, water and sand. There 
is then an average delay of 45 minutes between the coal chute 
and the cinder pit and the locomotive spends another 45 
minutes on the cinder pit. It is then moved to the wood pile 
to receive kindling for the new fire. This movement and 
loading the wood requires a total of 10 minutes. Moving 
the locomotive to and waiting for the turntable consumes 
15 minutes and 5 minutes are spent in moving over the 
turntable and into the house. 

With the National Consolidated locomotive terminal it is 
anticipated that the locomotive may be moved by the road 
crew directly from the train to the enginehouse without 
intermediate delays in the same time that is now required 
to deliver the locomotive on the inbound assigned track in 
terminals of conventional layout. On the outbound move- 
ment the locomotive stops at the coal chute for coal, sand 
and water. In all other respects, however, it is ready for its 
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trip before it leaves the enginehouse, in the hands of the 
road crews, and this movement requires no delay other than 
the time actually required for service at the coal chute. An 
allowance of 30 minutes time to the crew is made for com- 
pleting the movement of the locomotive from the enginehouse 
to the train. 

Where terminals are unequipped with a hot water washing 
and filling plant an average time of 6 hours is required in the 
roundhouse to blow down the boiler and cool it by the cus- 
tomary process of gradually changing the water and to re- 
fill and fire. up to 100 Ib. steam pressure. Of this total, 
4 hours is required in blowing down and cooling down the 
boiler, 30 minutes in refilling and 1 hour and 30 minutes 
in firing up to 100 Ib. steam pressure. This ordinarily de- 
termines the time required in the roundhouse, as the running 
repairs generally can be completed well within this period. 

In the design of the National Consolidated terminal the 
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inclusion of a boiler washing plant is contemplated, together 
with facilities at each pit for cleaning the exterior surfaces 
of the locomotive, inspecting the machinery and making run- 
ning repairs. This work is all to be performed without 
moving the locomotive after it has been spotted on the engine 
pit. The facilities include jib cranes serving each two pits, 
and suitable drop pits arranged either continuously under all 
engine pits or under two or more adjoining pits, as local 
conditions require. 

With hot water washing and filling facilities and with the 
ash pit facilities located inside the house, the time required 
for knocking the fire, blowing down the boilers, filling it with 
hot water and firing up to 100 lb. steam pressure is esti- 
mated at 3 hours 45 minutes, during which time the locomo- 
tive will be cleaned and inspected, and ordinary running 
repairs made. Comparing the two sets of conditions, the 
total time in the hands of the mechanical department 1s re- 
duced from 9 hours 50 minutes to 4 hours 35 minutes, thus 
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reducing the overall time from trip to trip by 5 hours 
15 minutes. 

In estimating the possible savings in the cost of turning 
locomotives through the National Consolidated locomotive 
terminal the field observations of actual operations at a 
number of existing engine terminals have been reduced to a 
basis of a terminal turning 42 locomotives a day, the equip- 
ment of which is typical of many comparatively modern 
engine terminals. The terminal includes no boiler washing 
plant and neither drop pits nor jib cranes are provided in 
the engine house. The coal chute is of concrete construc- 
tion and the terminal is served by a wet type cinder pit 
and a motor tractor driven turntable. The turning of 42 
locomotives per day includes blowing down and filling the 
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the exception of taking coal, sand and water, is done in the 
engine house, the labor costs of turning 42 locomotives a 
day, under the same conditions as are set forth above, are 
estimated as follows: 


Hostler service (one-half hour allowed each engine crew). 
Freight enginemen, 21 hours, at $1.16 <n hour; freight firemen, 


21 hours, at 88 cents an hour........ccccccccccccccsccccccs $42.84 
Coal Chute and Sand Houee: 
1 foreman, 8 hours, at 75 cents an hour.......s.esesses $6.00 
3 engineers, 8 hours each, at 57.25 cents an hour........ 13.75 
3 laborers (sand dryer and coal chute), 8 hours each at 
43 cents an hour......es.sessoooccosssooocsooosos 0.32 
Total 6666s o06ede seat ee seeks iw ie E a een ees 30.07 
Cinder Pit: 
8 men, 8 hours each, at 45 cents an hour..........e00. 28.80 
1 crane operator, 8 hours, at 63.5 cents an hour........ 5. 
Total -2.6465505.646 ss eee E RUA eS ete ee E a aa aaa 33.88 
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boilers of 14 locomotives and washing out the boilers of seven 
additional locomotives. The labor cost of operating this 
terminal, on the basis of three 8-hour shifts, is as follows: 


ers: 
9 men, 8 hours each, at 72.9 cents per hour....... Pe nea wages e. $52.49 
Ceal Chute and Sand House: 
1 foreman, 8 hours, at 75 cents an hour..............+ $6.00 
3 engineers, 8 hours each, at 57.25 cents an hour........ 13.75 
3 laborers (sand dryer and coal chute), 8 hours each, at 
43 cents an hour... ..cccccccccccccccssccccccsce 0.32 
Total: ecb erei Specie desl cate ee tae tar ere etocse ee ows 30.07 
Cinder Pit: 
11 fire knockers, 8 hours each, at 43 cents an hour...... $39.60 
1 crane operator, 8 hours, at 63.5 cents an hour........ 5.0 
Total eich Siew ih tes eS eel eee Mee a hee awe s ee ons 44.68 
Wood Pile: 
3 men, 8 hours each, at 43 cents an hour..........cceceeceseee 10.32 
Turn Table Tractor 
3 men, 8 hours each; at 45 cents an hour......cccecccccccccens 10.80 
Blowing Down and Renin Boilers: , 
6 men, 8 hours each, at 52 cents an hour.......esesssssssesesoo 24.96 
Boiler Washing: 
8 men, 8 kacs each, at 52 cents an hour.......essessessesees 33.28 
Pire Builders: 
6 men, 8 bours each, at 52 cents an hour.........ssssssssoe 24.96 
Total daily cost, turning 42 locomotives..............6. $231.56 
Cost per locomotive turned...........ccccsccccccecccecs $5.51 


Under the method of operation possible with a terminal of 
the type in which all conditioning of the locomotives, with 


Wcod Handling: 


3 men, 8 hours each, at 43 cents an hour........cccccccccces 10.33 
Blowing Down and Refilling Boilers: 
4 men, 8 hours each, at 52 cents an hour..........cccccccccces 16.64 
Boiler Washing: 
6 men, 8 Boia each, at 52 cents an hour.........ccccececcces 24.96 
Fire Builders: 
Four men, 8 hours each, at 43 cents an hour..........--see0- 13.76 
Total daily costs, turning 42 locomotives..........cc.00- $172.47 
Cost per locomotive turned..........cccscccccccccesecs $4.11 


The reduction in the number of fire cleaners included in 
the estimate of the number of fire cleaners required in the 
National Consolidated locomotive terminal is based on the 
ability to smooth out the peaks which occur at outside cinder 
pits because of their limited service capacity. With inside 
cinder pits a delay in cleaning the fire after a locomotive has 
been housed does not interfere with the operation of the 
terminal]. 

In addition to the reduced labor costs which is claimed 
for the new terminal layout, a saving in the cost of fuel and 
water consumed in the terminal of over 53 per cent is esti- 
mated to be possible. This includes the saving effected by 
the use of hot water for washing and filling boilers as well 
as that attributable to the elimination of delays in the move- 
ment of locomotives through the terminal. Based on the 
turning of 42 locomotives, washing seven and blowing down 
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and filling 14 boilers, all of which are fired up cold, the cost 
of coal in the average terminals of conventional design is 
shown in the table which follows: 


Coat 
Tons 
of coal Cost at $3.50 
per day per ton 
42 locomotives, 500 Ib. coal each accuunt delays between 
train and train .....essccocsoecesocscsosseccecseceo 10.5 $36.75 
21 locomotives fired up, hot water and steam in boiler, . 
1,256 1b; each eseon hw oe wi OS i bE TRE a 13 45.50 
21 locomotives fired up cold. Firing up, 2,574 1b. each. 
Coal for blower steam 1,754 1b. cach. Total........ 45.4 158.90 
Total cost fuel per day.....ccsccccccceccccccstsces $241.15 
WATER 
Gal. Cost 
of water at $0.10 
per day per M. gal 
7 boilers washed, 2,500 gal. each......sesssesoesss 17,500 1.75 
21 boilers refilled, 5,000 gal. each.....esesscss.soeo 105,000 ` 10.50 
Total cost of water per day.......ccccccccscccvvece $12.25 
Total cost of fuel and water per day......cecccees $253.40 


With the elimination of delays in the new terminal lay- 
out the fuel required to keep up steam pressure while han- 
dling the locomotives into and out of the terminal is saved. 
The water blown down from the boilers is used for washing 
boilers and the steam blown off forms part of the hot re- 


filling water. Under these conditions the coal and water 
costs are estimated as follows: 
CoaL Ton 
of coal Cost at $3.50 
per aay per 
21 locomotives hot water and steam in boiler, 1,256 
PTEE A AEE A A 13 $45.50 
21 iscomolives fired up refilled. Firing up, 1,256 Ib. 
each. Coal for blower steam, 877 Ib. each. Total 22.2 77.70 
Total cost of fuel per day.......cccccccccsece $123.20 
WATER 
Gal. Cost 
of water at $0.10 
per day per M. gal. 
21 boilers refilled (condensate and fresh water) 2,500 
gal. fresh water cach........esccosoooseosooo 52,500 $5.25 
Total cust of fuel and water per day.........es..eses $128.45 


This indicated a saving of $124.95 a day in the cost of 


fuel and water in favor of the National Consolidated 


terminal, most of which should be credited to the inclusion 
of a hot water boiler washing plant. However, $36.75 may 
be credited to the inclusion of the cinder pit inside. 

The drawings show the application of the inside cinder 
pit in an engine terminal with the customary roundhouse and 
turntable layout and in a proposed rectangular enginehouse 
served by a wye in place of the turntable. The advantages of 
the latter arrangement are the saving in space inside the 
building permitted by the parallel arrangement of tracks, 
the ability to standardize the building design, so that it may 
be constructed in multiples of four-stall units and the lower 
cost of maintenance of the roundhouse leads and wye track as 
compared with the growing cost of maintaining turntables in- 
cident to their increasing length. The greater vulnerability 
of the turntable to accidents of a nature likely to completely 
tie up the terminal is also pointed out as favorable to the 
use of the wye. The arrangement of the terminal with rec- 
tangular houses shown in one of the illustrations is not in- 
tended to represent a standard form but is suggestive of what 
may be done with this type of layout. 


Coaling Plant 


In connection with this terminal design, a coaling plant 
has also been developed in which the main storage is carried 
in a concrete pit below the unloading track, which is approxi- 
mately at ground elevation. A typical design of this type of 
coaling station is shown in one of the drawings. This is of 
the longitudinal type serving two engine tracks, with a single 
unloading track between them. This plant is a steel struc- 
ture built in multiples of standard units each 20 ft. in length. 
For each 20-ft. bay, there is pit storage for 275 tons of coal 
and two service hoppers, one delivering to each engine track, 
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having a capacity of 18 tons each. The steel structure is 
designed to carry a crane which travels longitudinally, with 
sufficient clearance between the top of the service hoppers 
and the bottom of the crane to permit the operation of a clam 
shell bucket for delivering coal. 

The purpose of the development of this type of coaling 
station is to facilitate the rapid unloading of cars without 
the intermediate switching movements required at coal chutes 
of the elevator type, to provide a ready means for increasing 
the capacity of a coaling station without the necessity for the 
construction of a complete independent plant and the sim- 
plification of the design of the structure itself. A high 
degree of dependability is obtained by the use of an electric 
traveling crane and in case of emergency it is pointed out 
that the plant can be operated by a locomotive crane. 

Where local conditions require a coaling station which will 
serve more than two tracks, a design has been worked out in 
which the crane, instead of traveling longitudinally over a 
single storage pit, travels transversely across two storage pits 
each 60 ft. in length and each serving two coaling tracks. 
Each coaling track has access to three service hoppers of 18 
tons capacity each and the two pits, each 58 ft. wide and re- 
ceiving coal from two unloading tracks placed 27 ft. from 
center to center, have a total storage capacity of 2,400 tons. 
Both types include sand drying facilities located at a suf- 
ficient elevation to permit the sand to fall into the dry sand 
storage by gravity, from which it is distributed by com- 
pressed air to the various service bins. 

Patents have been obtained or applied for covering several 
arrangements of terminals, the application of the inside 
cinder pit to both rectangular and circular houses, and the 
coaling facilities just described. 


How Do You Harden and Quench 
High-Speed Steel? 


Do you thoroughly preheat it, or do you put it into the high 
heat chamber while the piece is cold? Experience has taught 
us that it is just as harmful to put a piece of cold high-speed 
steel into a high heat chamber without preheating as it is 
to quench it suddenly in cold water from a high heat. In 
the hardening of high-speed steel it has been found impera- 
tive that parts of any size be preheated to at least 1,600 deg. 
F. before being placed in the finishing heat of 2,250 deg. F., 
as the sudden shock of the intense temperature of the high- 
speed furnace frequently causes cracks which do not show 
until after the tool has been put into use. Experience again 
has taught us that the intricate part or parts, having large 
and small sections, should, to prevent breakage or cracking, 
be quenched in salts or molten lead heated to a temperature 
of 1,050 deg. F.; then cooled in oil or in the air; then drawn 
to the required temperature. All high-speed steel should be 
drawn after the hardening operation to temper and relieve 
strains. The proper equipment for treating high-speed steel 
consists of furnaces having a minimum of heat radiation 
and giving a constantly uniform temperature throughout. 
Furnaces which can be controlled accurately and held to 
steady temperatures are essential—From a folder published 
by the Chicago Flexible Shaft Company. 


THe Eastern Ratiway of France now has more than one- 
quarter of its locomotives fitted with audible cab signals. The 
total number of locomotives in service at the present time is. 
for passenger trains, 1,200; for freight trains, 798: total 2,018. 
Of these, 428 passenger engines and 144 freight engines are fitted 
with the signal apparatus. Ramps have been installed at 390 
distant signals and at 130 home signals. The company plans 
to fit up 1.278 more locomotives hefore the end of 1923, and to 
install 1,560 additional ramps. 
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Can Modern Locomotives Be Repaired Economically With Machinery 20 Years Old? 


Lack of Modem Machinery Handicaps Railroads 


Net Earnings Are Reduced by Need of Machinery to Repair Equip- 


ment with Desired Speed and Economy 
By E. L. Woodward 


ROADLY speaking, the machine equipment of railroad 
shops and enginehouses affects net earnings in two 
ways, and is therefore of interest to the highest execu- 

tive as well as mechanical department officers. In the first 


The erecting, boiler and blacksmith shops can in most cases 
handle more locomotive parts a month by increasing the 
force, but the machine shop is equipped with a certain definite 
number of machines which absolutely limits the number of 


place locomotive grd car re- 
pair costs are bound to be 
excessive without sufficient 
heavy modern machinery, in 
proportion to the increased 
amount and size of equip- 
ment, to reduce labor costs to 
a minimum. Second, lack of 
machine facilities delays re- 
pair operations, holding 
equipment out of service in 
shops and enginehouses 
longer than would otherwise 
be necessary and cutting 
down revenue-earning hours. 
Shop machinery also repre- 
sents an investment which, in 
the present state of railroad 


RESENT machine equipment in railroad 
P shops and enginehouses averages 20 
years old. This machinery is deficient in 
amount, size, power and convenience of op- 
eration. It appreciably increases maintenance 
of equipment costs which, in 1921, were one 


and one-quarter billion dollars, or 23 per cent 


of railroad gross earnings. This article at- 
tempts to point out how serious the machine 
deficiency has become, what influences have 
brought it about, and what can be done to 
remedy it. 


rods, links, driving boxes, or 
wheels it can repair. True, 
machine shop output can be 
increased by putting on extra 
shifts, but past experience has 
shown this practice to be 
generally costly and unsatis- 
factory. Attention has been 
focused on the deficiency of 
machines more strongly than 
ever before, as a result of the 
strike and present attempts to 
secure greater shop output. 
Higher railroad officers are 
coming to realize that modern 
machinery is essential to 
efficient shop operation, and 
money spent for it is more 


net earnings and credit, than an operating expense. 
should be subject to the closest It is an investment which 
scrutiny by mechanical, purchasing and higher executive often pays better than equal investments in rolling stock. 


officers. 

The vital importance of shop machinery is indicated by 
the fact that in almost every railroad shop the output is 
limited by that of the machine department. Usually this 
department is lacking in both space and modern machinery. 


Modern machinery fulfills the same important function 
for the railroad as for other industries, and immense num- 
bers of machine tools are used in 403 locomotive shops, 568 
car shops and 3,271 roundhouses on Class I roads in the 
United States. Obviously, if any considerable proportion 
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of these machines is inefficient, the total loss is correspond- 
ingly great. Over 600,000 men are employed in railroad 
shops and roundhouses, and in 1921, the latest year for 
which figures are available, the cost of maintaining equip- 
ment was one and one-quarter billion dollars, or 23 per cent 
of all the money earned by the railroads. What proportion 
of this money could be saved by scrapping present obsolete 


and worn-out shop machinery and installing modern equip- - 


ment would be hard to say. If only a fraction of one per 
cent was saved, however, the figures would still assume strik- 
ing proportions. That important savings are possible is ad- 
mitted by all unbiased observers familiar with actual shop 
conditions. 


Present Machine Facilities Seriously Inadequate 


Perhaps present railroad machine tool needs can best be 
visualized by noting the relatively small amounts of money 
spent in recent years for replacing existing shop machinery 
and to provide for increased needs. The facts of the situa- 
tion will be evident from a study of Table I, showing in 
column A, the total operating expenses of the railroads each 
year for five years; column B, the money spent in repairing 
and replacing present machine equipment; column C, the 
ratio of B to A; and column D, investments in machinery 
purchased to make up deficiencies and fill increased needs. 
A longer period is not shown in this table for the reason that 
additions and betterments chargeable to capital account, 
column D, were not compiled by the Interstate Commerce 
Commission previous to 1917, and the figures for 1921 and 
1922 are not yet available. 


TABLE a7 a For Crass I CARRIERS 


(D) 
Total Account 302 Per cent of Additions and 
For fiscal operating shop total expenses betterments to 
year ending expenses machinery =(B)-- (A) ai machinery 
Dec. 31, 1917... 2,829,325,123 14,552,997 514 ‘ 
Dec. 31, 1918 3,948,132.200 27, 52 0, 000) 696 7° »7 75,692 
Dec. 31, 1919 4,378,285,227 24, 802, 814 -569 11,384,145 
Dec. 31, 1920 5, 330, 620, 492 29 662,306 509 7,466,414 
Dec. 31, 1921 4, 562, 668, 302 19, 249,027 422- * ede eae 


The money spent for shop machinery, column B, increased 
as operating expenses increased, reaching a maximum in 
1920 of almost thirty million dollars. With the drastic 


reduction in expenses during 1921, it was natural to econ- 
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look machinery in favor of what may seem to be more press- 
ing needs. Our point is that these needs have been overlooked 


so long on some roads that there are practically no needs 
more pressing. _ 
Referring to column D, it will be noted that the money 


Congested Heavy Machinery Bay—The Average Rallroad Machine 
Shop is Lacking In Both Space and Modern 
Labor-Saving Machinery 


spent for additional machine facilities, chargeable to capital 
account, varied from over six million in 1917 to a maximum 
of eleven million dollars in 1919, then falling off. During 
1921 and the early months of 1922, the retrenchments in 
operating expenses delayed betterment programs so that rela- 
tively few machines chargeable to additions and betterments 
were bought. 

In connection with the eleven million dollars spent in 
1919, it should be remembered that this unusually large 
amount does not properly represent a proportionate increase 
in machine tool facilities. Machine prices were then near 


While capable of many years 
more service, this machine 1s so m- 
ferior in productive capacity to the 


~y Soe je) as YAN 


modern engine lathe that it can be 
used economically only in small 
shops and enginehouses having 
few turning operations daily. 


Other standard tools, like drills, 
planers and milling machines, 20 
years old, are even more ineficient 
compared to modern tools. 


Common Type of 20-In. Cone-Driven, Back-Geared Engine Lathe, Built About 1902 


omize as far as possible on shop expense and Account 302 
was reduced ten million dollars, or practically one-third. It 
was not only reduced but its proportion to the total operating 
expenses reached the record low point of .422, as shown in 
column C. This economy in shop machinery maintenance 
may have been, and probably was, necessary at the time, but 
it is merely a deferred expense which must be made up in 
the future. It is indicative of the general tendency to over- 


their high peak and probably the number of machines 
actually secured did not greatly exceed those bought in 1917 
for about one-half the price. It is certain that railroad 
investments in machinery in recent years have been insuff- 
cient to much more than maintain existing facilities, let alone 
make up past deficiencies, or provide normal expansion to 
care for the increasing number of heavier cars and 
locomotives. 


s " qpa os es 
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The poor condition on many railroads as regards shop 
machinery is also indicated by the number of machine tool 
programs which have been entirely cancelled or carried out 
only partially. Attention was recently directed in the columns 
of the Railway Age (page 826, November 4 issue) to a 
definite case where a railroad having four moderate-sized 
repair shops made an exhaustive study of its machine tool 
needs, and outlined a program calling for an expenditure 
of $275,000 a year for ten years. This program was 
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Side Rod Bushing Hole Roughed Out in 23 Minutes on a Modern 
Radial Drill, What Manufacturer 20 Years Ago Would Have 
Dreamed of Attempting Such a Job? 


initiated over two years ago and, owing to financial limita- 
tions, three machines only have been purchased in the interim. 
_ There are men who say by inference, if not in so many 
words, that railroad shops do not need the highest type of 
modern machine tools; that railroads always have got along 


This modern lathe will work 
high speed steel tools to the limit, 
taking heavy cuts with accuracy 
and speed. Selective speed and 
feed changes are almost instantly 
obtainable. The main spindle can 


be started, stopped or reversed by 
either of two eastly-reached levers. 
Wherever sufficient work ts avail- 
able this machine will show im- 
portant savings over older types 
of lathes. 
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enable them to effect savings which will more than pay 
carrying charges on the additional investment. 


Machines 20 Years Old Cannot Push High-Speed 
Tools to Capacity 


The condition of present machinery can also be appre- 
ciated from the fact that the average age of machine tools 
in the largest shop of an eastern railroad is 15 years. On 
two southern roads the machines average over 19 years old 
in each case. Unquestionably, even the simplest types of 
standard machines, such as lathes, planers, shapers, milling 
machines, drills, etc., have been improved so much in design 
during that period that railroads cannot afford to operate 
the older machines, except possibly at small isolated points 
where they will be used only two or three times a day. 

Not only is the old machinery inadequate in amount, 
power and convenience of operation, but also in size, being 
totally unsuited to handle the heavy parts entering into 
modern locomotive and car construction. During the past 
ten years alone cars have increased 11 per cent in number; 
locomotives have increased 40 per cent in number and 50 per 
cent in tractive power. Have machine facilities been in- 
creased proportionately ? 

In many shops the tremendous possibilities of high-speed 
steel in cutting the cost of machine operations cannot be 
realized because the machinery lacks sufficient power to 
work these tools. In a recent specific case, a new high-speed 
tool was being tried out in a shop of one of the most pros- 
perous roads in this country. Except for the wheel lathes, no 
machine was found in the shop capable of pushing 
this tool to anywhere near its capacity. The tool 
was adaptable to use on lathes, planers, shapers, or slotters, 
and was first tried on a small planer of ancient design, 
machining a driving box wedge. The lack of rigidity of 
the planer drive was such that the speed or feed could not 
be increased without violent chattering. The tool head had 
at least 3/32 in. lost motion back and forth on the cross 
feed screw, and was observed to spring back that amount 
after the completion of each cut. Sometimes considerable 
material has to be removed from the faces of shoes and 
wedges, and, with a planer of this type and present high 


1922 Model, 20-in. Motor-Driven Engine Lathe—a Compact, Powerful, High-Production Tool 


with more or less inferior tools, and always can. There is 
just enough truth in these statements so that they cannot be 
branded as absolutely false. For the majority of machining 
operations, highly specialized productive tools are not needed. 
That does not mean, however, that so simple a tool as a 
lathe should not have ample power, rigidity and ease of 
operation. Modern lathes are sufficiently superior in these 
respects to many of the lathes now used in railroad shops to 


machinist’s wages, the cost of the operation is excessive. 

The tool was next tested on a lathe which apparently was 
far older than the shop in which it was installed. This 
lathe was driven from a countershaft and pulley, on which 
the belt slipped every time an attempt was made to increase 
the feed or speed. The back gear shaft on this lathe was 
observed to have fully % in. play in its bearings and the 
result on power delivered at low speed can readily be 
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imagined. Unfortunately, such machines are not the excep- 
tion but can be found in large or small numbers in almost 
every railroad shop in the country. 


Reasons Underlying Present Machine Deficiency 


As has been pointed out in these columns before, the 
small annual net earnings of the railroads in recent years 
has discouraged investors, so that capital needed to expand 
the railroad plant in proportion to the normal expansion of 
business could not be obtained. It has been difficult to get 
new equipment and even more difficult to secure the repair 
facilities needed to maintain new equipment. This explains 
why in many cases railroad shops and enginehouses are 
equipped as at present with so many machines which are 
antiquated, inefficient and costly to operate. 

Another important reason is that mechanical department 
men have taken old machinery too much for granted, either 
entirely failing to show the managements how much money 
could be saved by the installation of modern equipment or 
else becoming discouraged after once pointing out the needs 
and getting no action. Many progressive mechanical de- 
partment men on the other hand do realize the savings 
possible by new equipment, but their hands are completely 
tied by the financial inability of the railroads to provide the 
appropriations needed. 

The comparative ease of getting money for new rolling 
stock as against new machinery has also operated to the 
disadvantage of the latter. In fact the difficulty in getting 
even smali appropriations for machine tools has been so great 
that railroad men will patch, repair, weld in gear teeth, and 
frequently manufacture complete new tools in the shops, 
charging them to operating expense. Some shopmen take an 
almost unholy pride in their ability to devise ingenious 
makeshifts for some standard machine which could more 
profitably be bought. The expense of constructing these 
makeshifts in railroad shops is excessive and they are rela- 
tively unsatisfactory in operation. 


Effect of Modern High Labor Costs 


Another explanation of the generally poor condition of 
railroad shop machinery is that no longer than ten years 
ago, labor costs were fully 50 per cent less than now, and 
it was not relatively of as great importance to utilize labor- 
saving machinery. At the present time labor costs so much 
that many operations should now be done by machinery 
which formerly could profitably be performed by hand. In 
the days of cheap labor was born the pernicious idea that 
any old machine is good enough for a railroad shop, and if 
machines are not available, brawn and muscle will do about 
as well. 

It is hardly necessary to defend the need of railroad shops 
for more and better machine tools, and such a defense would 
be absolutely unnecessary were it not that some railroad men 
of the old school have always got along with the old equip- 
ment and seem satisfied to continue the effort indefinitely. 
They forget, or at least are indifferent to, the fact that ade- 
quate modern machinery would make their own work easier 
as well as reduce railroad labor costs. One of these men 
recently said that managements are not justified in making 
large expenditures for facilities because in the past, peak 
loads have always been handled with existing equipment. 
True, each peak was handled after a fashion, but it is a 
question how successfully and how economically it was 
handled. In practically every case revenue was lost, perish- 
ables damaged while waiting shipment and, in the rush to 
get equipment through repair shops, costs were excessive. 

There may be no justification for a plant and equipment 
able to handle with ease the peak load in any business. The 
plant should be available, however, to handle peak loads 
with a reasonable degree of efficiency and economy. That 
railroad equipment is not now in the latter happy condition 
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is indicated by Secretary Hoover’s recent statement that car 
shortage each year costs the general public (and the rail- 
roads) as much as the entire annual cost of administering 
the affairs of the federal government. One important reason 
for car shortages is lack of machinery and equipment for 
rapidly repairing cars, particularly steel cars. 

It is not maintained that every railroad shop should be 
equipped with the latest types of modern productive ma- 
chinery, but these machines should be installed wherever the 
volume of work warrants. Rugged standard types are needed 
elsewhere, and the best place for obsolete models, which 
waste valuable space and operator’s time, is undoubtedly 
the scrap pile. 


Machine Tool Budgets Should Be Prepared 


If it is admitted that railroads cannot repair equipment 
satisfactorily with present machine tool facilities, the ques- 
tion is, what can be done about it? Plainly, one important 
thing is for the mechanical departments to prepare construc- 
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1902 Model Pianer. 
This 


Many Planers in Rallroad Shops Are Older Than 
Machine. They Lack the Power, Rigidity and 
Flexibillty of Modern Planers and Are Costly 

to Operate on Production Work 


tive machine tool programs, or budgets, based on accurate 
figures showing the cost of new machinery, the volume of 
work to be handled, and anticipated savings. 

In establishing a budget for a certain road it was esti- 
mated recently that twenty thousand dollars per thousand 
miles of track should be spent annually for shop machinery. 
It seems more logical, however, to base machinery purchases 
on locomotive equipment rather than mileage. This road is 
approximately 8,000 miles long, with 1,600 locomotives, and 
shop machinery having a present replacement value of 
$3,200,000. From a basis of normal deterioration and 
obsolescence, this machinery cannot be considered to have 
a useful life greater than 20 years and in order to maintain 
the plant, let alone care for increasing needs, 5 per cent 
should be retired and replaced annually. This means an 
expenditure of $160,000 per year, or $100 per locomotive 
per year. As a matter of fact, this road spent $400,000 in 
1920 for machinery when prices were high. Had a scientific 
budget previously been in force, the railroad would have 
saved considerable money, inasmuch as it would not have 
been necessary to buy so much machinery at the prevailing 
high prices. 


Improved Purchasing Methods Needed 


There is opportunity for a great improvement in railroad 
methods of purchasing machine tools, and timely editorials 
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on this, and general machine tool subjects, have been printed 
during the past year in the Railway Mechanical Engineer as 
shown in the following table: 
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An Old Fallacy ein 564k Shee COE wee eke Ree ee March, 1922 
Buymg vs. Making...... E is tant ta Maes Sick Ra ai E April, 1922 
Another Comment on Price Buying............... May, 1922 
Drill Grinders Needed............... 0c e cece eee ay, 1922 
Why Grind Piston Rods........... 0... ccc eee eenes June, 1922 
Why Continue to Use Obsolete Machinery......... July, 1922 
Grinding Car Journals. ......... 00 cc cece eee ceces July, 1922 
More Drop-Forging Work Needed................. Aug., 1922 
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Railroad methods of purchasing machine tools have been 
criticized in three ways and with some justification. These 
include lump buying, the three-machine option and placing 
too much emphasis on price as opposed to quality. A rail- 
road machine tool is an investment in which first cost is 
entirely secondary to the amount and kind of service rendered. 
With the present competition in the machine tool industry, 
price is a fairly accurate measure of serviceability and, since 
machine tools are used 15 or 20 years or more, productive 
capacity is far more important than first cost. The present 
practice of placing big shop equipment orders with one large 
manufacturer or dealer is objectionable because no one dealer 
represents all the best lines in the country and, in order to 
quote a lump sum lower than the total aggregate bid, he 
must include some machines not of the first quality. Con- 
sidering machine tools as an investment, each one should 
receive separate consideration and be purchased in accordance 
with the individual needs. 

Regarding the common practice of requiring the mechani- 
cal department to specify at least three makes of each type 
of machine tool desired, the objection to this practice is that 
any tool with outstanding features, or superior quality, is 
apt to have a somewhat higher price. Although the dif- 
ference in performance may pay many times over for the 
comparatively slight difference of first cost, the purchasing 
department has no means of gaging the value of such dif- 
ferences and so places the order for the cheapest of the three 
tools pronounced acceptable. Unless mechanical departments 
have the privilege of specifying a particular make of tool, 
provided the difference of price is no more than a fair 
differential over the next best machine in the class, the rail- 
roads will rarely get the most efficient tools but will receive 
only the second or third best. Furthermore, they are apt to 
pay more than the inferior tools are really worth. 

In large repair shops and enginehouses where productive 
capacity is of first importance, the high-duty machine is a 
paying investment at any price within reason. It is not 
maintained that in relatively small shops and terminals 
modern machines of the most improved type are needed. The 
solution of the problem is to leave the selection of machines 
in the hands of the mechanical department. Knowing the 
appropriations available and being responsible for main- 
tenance of equipment costs, the mechanical department 
should not be debarred from specifying the best machine of 
a given type on the market if it feels that conditions warrant 
such action. 

The arguments presented above hold also for the purchase 
of second-hand machines. The objections to second-hand 
machinery are that the first and best use has generally been 
obtained, and it is difficult to detect worn or defective parts. 
The railroads already have enough worn-out machinery in 
repair shops and enginehouses without installing machines 
which have already given their best service. Second-hand 
machinery should be purchased only with the greatest care, 
after a thorough detailed inspection. 

It is vital that railroad executives and mechanical officers 
should appreciate more fully the present deficiency of shop 
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machinery. Comprehensive machine tool programs, based 
on accurate cost figures and taking into account all overhead 
charges, should be prepared and presented to the manage- 
ments in a concrete, readily understood form. With per- 
sistent effort along this line, the results in improved machine 
equipment of railroad shops will soon be evident, resulting 
in important reductions of maintenance-of-equipment costs. 


Power Application of Valve 
Chamber Bushings 


O` E of the erecting shop jobs which involves the expen- 

diture of considerable time and physical effort is the 
application of new valve chamber bushings, unless some 
power-driven apparatus is available to perform this opera- 
tion. The usual method is to employ a long screw through 
suitable circular plates to fit the bushings, and with nuts 
outside of these plates. Some form of ratchet wrench or 
device is then applied to the nuts and the bushings pulled 
into place by sheer brute strength. The operation takes con- 
siderable time and effort, especially when the bushings do 
not happen to be machined with the correct allowance for a 
force fit. It not infrequently happens that three or more 


Chamber 


Valve 


Bushings are Rapidly Pulled into Place 


men are required on the end of a long ratchet wrench to pull 
the bushings into place, four hours being needed to apply 
the bushings on both sides of a locomotive. 

The device illustrated performs this operation by means 
of a pneumatic motor, and in the shop where it is used, the 
men wonder how they managed to get along without it so 
many years. It takes about 15 minutes to set up the device 
and 10 minutes fo dismount it. Bushings can be pulled into 
place on each side of a locomotive in from 15 to 20 min., 
the total time assuming the longer period, therefore being 
90 min. This is a considerable saving over the four hours 
formerly required. 

The power unit is the ordinary motor-driven flue cutter 
and gearing, used in cutting flues in the front ends of boilers. 
This gearing drives a right and left long screw of large 
proportions suitably connected to the bushings by means of 
circular plates and heavy hexagon nuts. A ball thrust bear- 
ing is provided which reduces the friction to a minimum. 
After this device has been set up, the most obstinate bushings 
are pulled rapidly into place, one advancing sometimes ahead 
of and sometimes behind the other, depending upon the rela- 
tive friction. Both bushings eventually come solidly up 
against the shoulders and the job is done. 
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Specimens of Welding Work Done in the Southern Pacific General Shops at Sacramento 


Welding Practice on 


the Southem Pacific 


How Electric Arc and Gas Welding is Used in the Sacramento 
General Locomotive and Car Repair Shops 


application of electric arc and oxyacetylene welding 

we have yet much to look forward to, as during the 
last few years an unusually rapid advance has been made 
in both of these methods of welding and they have now be- 
come recognized as an art very essential to many industries— 
particularly the railway industry. 

One instance is the making of car end sills for repairs to 
steel cars. These have deep flanges and are of irregular 
shape. It would be a difficult and expensive operation to 
flange these sills by hand. We therefore cut out a vee in the 
flanges with the cutting torch. The first or straight bend is 
made with the rolls; then the short bends are made, causing 
the flange to close up where it had been cut out. It is then 
welded either by the electric arc or oxyacetylene process, mak- 
ing a substantial and economical job. This is shown in 

ig. 1. 


A LTHOUGH much has been written concerning the 


Reclaiming Boiler Tubes and Flues 


In the tube shop every day hundreds of various sizes and 
lengths of boiler tubes are repaired. Autogenous welding 
makes it possible to reclaim many tubes which otherwise, 
on account of the deep pitting, would have to be scrapped. 
These are reclaimed by filling in these pits by welding with 
either the oxyacetylene or electric arc; this operation restores 
them to serviceable condition, making them practically as 
good as new tubes. A number of superheater flues reclaimed 
in this way are shown in Fig. 2. Many of the larger size 
flues, from 4 in. to 514 in. in diameter, that are beyond re- 
pair due to excessive pitting are split full length of tube with 
the oxyacetylene torch and flattened out. The plate thus 
obtained from the tube is used for various purposes. Prac- 
tically all the larger tubes scrapped are reclaimed in this 
manner. | 

Oil drums come in for repairs and we often find them 
badly damaged, caused by coming in contact with heavy 
bodies resulting in deep dents in the drums. Some of these 
dents are so deep that it is impossible to straighten them with 
internal hydraulic pressure. It is therefore necessary to cut 
off one end of the drum with the oxyacetylene torch and 
straighten the drum by physical effort. After the drum is 
straightened, the end is fitted back to its original position and 
welded with either the oxyacetylene or electric process. This 
makes a strong durable job, and the cost is well within the 
limits of the original price of the drum. One partly, and one 
completely, repaired drum are shown in Fig. 3. 

In making repairs to metal pilots the cutting torch is 
employed extensively in separating the structure, for if the 
rivets are cut off with sledge and chisel, on account of the 
light material, a decided loss would ensue through damage 
caused in cutting off and backing out rivets. Fig. 4 shows 
a pilot, on which the mvets have been cut off, ready to be 
dismantled and straightened. We also manufacture in this 
department tanks, foundry ladles, structural shapes, etc. 
Welding is employed wherever possible instead of riveting 
and other methods of joining the meta] parts. One or more 
welding outfits are in constant use in this shop. 


“General Boiler Welding 


Boiler work develops an extensive field for both the oxy- 
acetylene and arc welding processes. When the inside fire- 


*Abstract of a paper presented before the San Francisco section of the 
American Welding Society, by H. J. McCracken and F. J. Hickey. 
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box must be removed, instead of cutting it out as we were 
formerly forced to do with drills, hammers and chisels, the 
oxyacetylene process is now employed. The work is per- 
formed not only quicker and cheaper but with less hard labor 
and with more satisfactory results. In fabricating the new 
firebox to replace the old one removed, we find that numerous 
irregular shapes are needed. Formerly the trimming of these 
sheets was performed under the power punch. They are now 
cut with the oxyacetylene torch which reduces the cost and 
saves considerable time. 

The question of whether the welding together of all the 
sheets in the firebox is better than the riveted process is 
now under consideration. We have partly welded fireboxes 
now in service and their performance so far is all that could 
be expected and we believe that by employing the long flange 
so that the weld is made between two rows of staybolts, almost 
perfect results can be obtained. The welding of these seams - 
can be performed with either the oxyacetylene or electric arc 
process. 

In removing the mudring from the boiler we very often 
find the bottom of the ring in poor condition due to corrosion. 
The sharp corner of the mudring in many instances is eaten 
away. We build up the corners and all fiat surfaces where 
corrosion has taken place. Such a job is shown in Fig. 5. 

After the inside firebox is removed from the boiler the 
staybolts still remain in the outside wrapper sheet. To re- 
move these bolts the oxvacetylene torch is employed to turn 
the bolt half way through the sheet; the bolt is then hot 
enough in the sheet so that it can be worked out by a helper 
who uses a short length of pipe for this purpose. This 
method of removing staybolts from side sheets is fast and is 
an improvement over the old method of drilling them out. 


Application of Flexible Staybolts 


We apply a great many flexible staybolts to locomotive 
boilers. The sleeves were formerly screwed into the outside 
wrapper sheet but this is relatively an expensive operation. 
The new style sleeve is ball seated and welded to the wrapper 
sheet by the electric arc process. The oxyacetylene process 
could not be employed on this class of work as on account 
of the diffused heat, the sleeve and sheet would have a ten- 
dency to warp. A particularly advantageous feature of the 
electric arc weld is afforded through the concentration of the 
intense heat in a small area enabling it to be applied just 
where it is needed without heating up so much of the adja- 
cent material. 

In welding firedoor seams the practice of some roads is to 
prepare the door hole seam as ordinarily done for plugs or 
rivets and then lap weld the flange to the back head. The 
method followed by the Southern Pacific is to butt the flanges 
of the back head and door sheet, and weld with either the 
electric arc or oxyacetylene process. We have been follow- 
ing this process for several years and have never experienced 
anv trouble with this method of welding door holes. 

When the bottom of the tube sheet is badly corroded and 
cracked it can be repaired. If the welding process was not 
available we would find it necessary to remove the entire 
sheet, which would cause considerable delay and add greatly 
to the cost of making repairs to this boiler. The repairs are 
made by cutting out the lower section of the sheet, leaving 
the dry pipe and header in place and welding in a new 
section. | 

Defects that develop in the firebox sheets are repaired with 
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both oxyacetylene and electric arc processes where new half 
side or tube sheets are applied. The defective parts are cut 
out with the oxyacetylene torch and the electric arc is em- 
ployed almost exclusively in welding in the sheets. 

Another operation in which the electric arc has been em- 
ploved to great advantage in railroad shops is in the main- 
tenance of boiler tubes. Tubes are applied in the boiler in 
the usual manner and placed in service. After they have 
been in service a certain period or when they show signs of 
leaking the locomotive is held and the tubes are given a 
thorough working, then the sheets are roughened or sand 
blasted and the tubes welded to the sheet. We find this 
method has given excellent results. 

There are many other articles repaired in the boiler shop 
by the electric arc and oxyacetylene processes. An example 
is a bail for a dragline bucket. This bail came in the boiler 
shop broken in several places. We applied a 1-in. reinforc- 
ing plate on the bottom side and welded it all around on 
inside and outside edges with the electric arc process, thus 
insuring a strong durable job which will stand up to the 
heavy service imposed upon it. 


Machine Shop Welding 


Among the many parts repaired in the machine shop are 
trailer truck equalizers, transmission bars, eccentric cranks, 
cross heads, coupler supports, truck frames, draw bar yokes, 
chafing iron castings, radius bars, truck spring hanger pins, 
eccentric blades, links, guide yokes, ends of axles, swing 
hangers for pony trucks, center castings, end sills for tender 
frames, cylinder head castings, injectors, piston rods, cylin- 
der heads, superheater units, reverse shafts, dope cups on 
rods, cylinders, piston heads and axle collars. 


Reclaiming Castings in the Foundry 


In the steel foundry where many castings are manufac- 
tured every day, broken and defective castings can be re- 
claimed by welding those that are found defective from sand 
spots, blow holes or shrinkage cracks. These welds when 
properly made are as readily machined as any other part of 
the work. Risers and sink heads can be cut off quickly and 
more cheaply than by any other method. 

Fig. 6 shows a method of welding high speed steel points 
on carbon steel lathe tools, which gives very good results and 
saves making the whole tool out of expensive high speed 
steel. 

Figs. 7 and 8 shows a worn outer collar of car axle before 
and after reclaiming with the electric welding process. By 
machining the collar to the original thickness the axle is 
ready for use again. It would otherwise have to be scrapped. 

A locomctive frame that had broken and was welded with 


electricity is shown in Fig. 9. This is a very good illustra- 


tion of the saving that can be made by using the oxyacetylene 
or electric welding processes. Formerly with a break of this 
kind it was necessary to drop the wheels and do considerable 
stripping before the frame could be welded. This weld was 
made with the arc without doing any stripping or disturbing 
the driving wheels. We have had very good success with 
welds made in this manner. The material is cut out with 
an oxyacetylene cutting torch, trimmed up by hand and then 
electric welded; cither solid weld or laminated process. 

A grease cup welded on a locomotive main rod is shown 
in Fig. 10. The cup is finished in a turret lathe and set 
over the hole in the rod, welded and then smoothed up with a 
hollow mill. After finishing the cup has the appearance of 
having been made integral with the rod. An electric weld- 
ing job on a cracked locomotive cylinder is shown in Fig. 
11. The break is veed out and studs applied in sides of 
crack and then filled up solidly with the electric welder. 

Patches in boilers now welded in place were formerly 
applied with rivets or plugs and the joints very often inter- 
fered with other parts of the machinery. The welded joint 
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overcomes that difficulty, the seams being practically the 
same thickness as the sheet. 

Fig. 12 shows the preparation and method of holding 
sleeves while welding, and Fig. 13 shows flexible staybolt 
sleeves welded on a locomotive boiler. After the holes are 
drilled and countersunk to suit sleeves the surface surround- 
ing the holes is cleaned and roughened, which breaks away 
all scale and dirt on the shee: and gives the welder a chance 
to do a much better job than would be possible if roughing 
was not done. 

Both superheater and small flues are electric welded around 
the beads, which method we have been following in all our 
shops for some time with very satisfactory results. There 
has been little basic improvement made in the method of 
applying and setting flues for the past 30 years or more, 
and flues will leak, very often causing delay to a train. 

Welds across the center of front flue sheet on 2-10-2 class 
locomotives are shown in Fig. 14, the lower portion of the 
sheet being new. 

A method of applying a patch to the top of a door sheet 
is shown in Fig. 15. The patch was necessary on account 
of lap cracks and because the sheet was pitted in the knuckle. 
This patch as shown has been tack welded in several places 
in order that bolts and clamps may be removed. The same 
door sheet after welding is shown in Fig. 16. 


Welding at the Reclamation Dock 


Many parts are reclaimed on the reclamation dock with 
oxyacetylene welding, such as switch points, frogs, couplers of 
all sizes and types, coupler knuckles of all types, continuous 
rail joints, track drills, switch stands, oil cups, water strain-- 
ers, spring plates, steam hose couplings, pipe cutters, monkey 
wrenches, oil drums, ballast forks, body bolsters, truck. bol- 
sters, journal boxes, track jacks, brake heads, etc. 

The most successful applications of welding undoubtedly 
have been in places where thorough supervision and training 
of welders have been carried on. No matter what kind of 
material is to be welded, or what the type of welding is, 
the reliability of the weld rests in a large degree with the 
operator. 

Careful examination.and inspection of the welded joint is 


‘of the utmost importance. There are certain factors which de- 


termine the physical characteristics of the weld: First—exam- 
ination of the weld by visual means; second—the edges of 
the deposited metal should be chipped with a cold chisel or 
tried with a calking tool to determine the relative adhesion 
of deposit; third—pulling apart welded sections cut from the 
finished product; fourth—the bending or breaking test. 


Condition of Power Hammers 
Important” 


"THE variations in steam consumption for a given size 
of steam power hammer depend entirely upon the con- 
dition of the hammer, relative to its state of repair and 
valve adjustment. In order to get the most economical op- 
eration, all valve rigging should be in the best mechanical 
condition. In order to obtain this, special attention must 
frequently be given to all bushings and bolts to keep them 
tight. Valves must have a good fit in the valve cases, but 
must not be too tight to hinder operation of the hammer. 
Another very important item is the condition of the 
cylinder and piston rings. It takes a very short time for a 
cylinder to become larger in the center than at either end, 
particularly if lubrication is not the best. In our plant we 
obtain very good results by using a packing ring rather 
*From an article by R. E. Waldron, chief engineer, Dominion Forge & 


Stamping Company, Walkerville, Ontario, published in ‘October, 1922, Forg- 
ing and Heat Treating. 
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than a metallic ring. We have used steel and bronze rings, 
but finally came to the packing ring, which has given us en- 
tire satisfaction and we use it on every hammer in the shop, 
with the result that we have not had to touch a cylinder for 
over three years. The method of installing these rings per- 
mits at all times a very good contact throughout the circum- 
ference of the cylinder, thus eliminating to a great extent 
leakage of steam past the piston. You are probably all 
familiar with this piston ring; however, there are several 
on the market, and we find some which give much better 
service than others. 

The correct adjustment of the main valve is a very im- 
portant point for the master mechanic or repair man to keep 
in mind at all times, as it is quite possible to have the valve 
set in such a way that the hammer will operate very satis- 
factory, but with the operation far from economical. The 
valve setting question is one which is handled by every 
master mechanic in his own way and which is really a dif- 
ficult point to keep checked up. However, you can tell 
a great deal about the setting and condition of steam hammer 
valves and rings by studying the exhaust and by watching 
for a good sharp cut off. 


Steam Consumption Per Hour for Various Sizes 
of Hammers 


Four curves to show steam consumption per hour for 
various size hammers from 1,000 to 8,000 pounds are given 
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Steam Consumption of Steam Drop Hammers. Curves Plotted from 
the Results of Four Sets of Tests to Show the Steam 
Consumption Per Hour for Various Size Hammers 


in the illustration. You will see that there is quite a dif- 
ference between the results of these various tests. The two 
full dotted curves were taken from Messrs. Craig and 
Thompson’s article in the Iron Age of June 9, 1921, show- 
ing consumption of hammers in good repair and the same 
hammers before putting them in good condition. The great 
importance of keeping hammers in good repair is evident. 
The third curve is plotted from figures which were obtained 
by a series of tests run by another forge shop which has 
done considerable work upon this problem. The fourth 
curve is one which was plotted from figures obtained from 
actual tests in our own shop. These tests were all made by 
actually condensing the steam from exhaust and weighing the 
condensate. You will see that they vary considerably, but 
as I stated before, this depends entirely upon the condition 
of the hammer. 
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Sand Valve and Telescope Pipe 
for Sanding Locomotives 


PRACTICALLY every coal dock and enginehouse is 

equipped with a sand box filling device, but some of 
these give trouble. The one shown in the illustration has 
proved unusually efficient for sanding locomotives quickly 
and to date has required no expenditure for maintenance. 
The telescope arrangement permits large and small locomo- 
tives to be sanded without spilling sand over the jacket, 
allowing this sand to find its way into the machinery, where 
it causes endless trouble. This device has been in service 
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A Cheaply-Made and Efficient Locomotive Sanding Device 


over 18 months and has given no trouble whatever during 
that period. 

Sanders of the type illustrated are elevated on the coal 
dock, one being provided over the center line of each track, 
just high enough to give a little clearance over the largest 
locomotive. Each sander is applied to a 4-in. pipe extension 
from the sand storage tank, usually elevated in some high 
portion of the coal dock, so that the sand can work down 


by gravity. 
Mechanical Construction 


This sanding device consists of a 4-in. extra heavy butter- 
fly valve A, provided with a 1-in. valve stem and operated 
by a counterbalanced lever B which makes the valve self- 
closing. A 3%4-in. tank hose C about 3 ft. 10 in. long, is 
clamped to a 3-in. pipe nipple and applied to the bottom 
of the sand valve A. A galvanized iron pipe D is suspended 
over two pulleys and counterweighted, safety cables being 
provided as shown. Details of the arrangement for support- 
ing the pulleys are shown in section AA and the proportions 
and length of cable are such that pipe D has a 34-in. adjust- 
ment over tank hose C. Two handles on pipe D provide for 
its easy handling. A copper sash chain with a suitable 
handle serves as an extension to operating valve handle B. 
A large sheet metal hood E is welded to the 4-in. pipe above 
the sand valve to protect the device as much as possible 
from weather conditions. 

It is not necessary to spot locomotives on the center line 
of this arrangement, as the sheet iron pipe D permits a 24-in. 
adjustment in all directions from the center line. With 
proper care in constructing and assembling parts, this device 
will operate successfully for an extensive period without need 
of repair. 
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Mounting and Demounting Car Wheel Press 


IMPLICITY, ease of control and speed of operation are 
S predominating features of the new No. 476 Chambers- 
burg wheel press illustrated. This press is designed 
for mounting and demounting car wheels, being notable for 
few moving parts, stationary beams and single motor drive. 
The press is built in two sizes, one having a capacity of 200 
tons for mounting and 400 tons for demounting; the other 
size provides 300 tons for mounting and 600 tons for 
demounting. 
With this press, both wheels can be pressed on or off an 


ing head and is recessed to permit long shafts to be readily 
handled in the machine. 

Two independent pumps mounted in one body are attached 
to the right end beam. The eccentric drive shaft and plungers 
are run continuously from the motor mounted on the press. | 
When the conveniently-located operating valves on the front 
of the press are open, the discharged water is bi-passed to 
the supply tank. When either of these valves is closed the 
water is forced to the operating cylinders. The large plungers 
on each side of the pump have a release valve so that when 


Simplicity, Ease of Controi and Speed of Operation are Features of this New No. 476 Chambersburg Wheel Press 


axle simultaneously or one at a time. The press is automatic 
in operation, being designed for severe duty and the reduc- 
tion of maintenance and repair to a minimum. All beams 
are stationary and have large bases, enabling the press to 
be bolted directly to a concrete foundation. All necessary 
adjustments for pressing on or off wheels are made by means 
of small light forcing blocks and sleeves suspended from a 
trolley. The cylinder beam at the right-hand end contains 
the ram for pressing wheels on their axles. The center beam 
is used for pressing wheels off. The rams have a long bear- 
ing in the beam and are provided with safety valves so that 
when the plungers reach an outward stroke of 12 in., the 
valves blow off, preventing over travel. The resistance beam 
at the left-hand end is provided with a removable steel fac- 


a pressure corresponding to about 100 tons on the rams is 
applied, these release valves open and bi-pass water from 
the large plungers. The small plungers continue pumping 
until the maximum tonnage is reached, when a second set 
of release valves opens preventing an excessive pressure. 
Valve trips are provided on the pumps so that a variety of 
speeds can be obtained on the rams. 

The rams are of modern construction throughout so ar- 
ranged that they return rapidly after each stroke and with- 
out the loss of water. This press can be arranged for either 
belt or motor drive as desired. A 20-hp. motor, running at 
900 r.p.m., is required for the 200-400-ton press; a 30-hp. 
motor for the 400-600-ton machine. 


In addition to the complete press, two assembling 
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trucks on a track and a screw jack are furnished. These 
assembling parts should be located a convenient distance 
from the front of the machine, the truck grooves being set 
level with the floor. One set of forcing blocks and sleeves 
is supplied, carried on trolleys furnished with the machine. 
Two trucks are provided for supporting the wheels and ad- 
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justing them longitudinally in the press. These trucks serve 
to line up the wheels and axles and are equipped with 
grooved caps spaced to suit 33 in., 36 in. and 38 in. wheels. 
The pressure gage is graduated to show tons pressure on the 
rams and lb. per sq. in. This press is made by the Cham- 
bersburg Engineering Company, Chambersburg, Pa. 


Cutting-Off Machine Provided With Roller Feed 


HE machine for cutting off pipe, tubing and solid bars, 
made by the Modern Machine Tool Company, Jack- 
son, Mich., has recently been provided with a double 

live roller feed. This arrangement, applicable to 2-in. and 
3-in. machines, feeds the stock through the spindle against 
an automatic stop for gaging the length of pieces to be cut 
off. The automatic stock stop is of the same general design 
as the old one, but is operated from the tube block. A plate, 
adjustable to take care of the tool setting for different sizes 
of stock, is attached to the right-hand side of the tool block 
and arranged with a lug to catch and rock the rocker block 
shown between the tool block and frame. As the tool block 
is moved out, removing the tool from the cut, the last 1% in. 
movement, the lug catches the rocker shaft and, through the 
lever and cam, rotates the stock stop throwing it out 3/16 in. 
As soon as the tool block is fed in to start the cut, the spring 
brings the stop back to place clear of the work so that it 
will not wear and the work can drop away from the tool. 

The double live roller feed for feeding stock through the 
spindle is driven through worm and gears from the cone 
pulley shaft. As the machine is slowed for large stock, it 
also slows up the speed of the feed. The feed rolls run 
continuously. They are so trunnioned and connected with the 
collet control lever shaft that the in-movements of the collet 
control lever opens the collet and brings the roll simultane- 
ously up to the stock. A slight further pressure on the collet 
control lever feeds the stock through the spindle against the 
stop. The back movement of the collet lever throws the 
rolls clear of the stock and closes the collet. 

The collet control has been changed by placing the control 
lever in a vertical position, with a toggle action applied in 
such a way as to do away with the greater part of the fric- 


tion encountered on the old machine. The collet control 
lever operates a great deal easier than on the old machine 
even with the added work of controlling the feed. Moreover, 
the operator is saved three or four motions and one step 


Modern Machine for Cutting Off Pipe, Tubing and Bar Stock 


for every piece he cuts off. This is evidently an important 
factor in working up large amounts of piping or bar stock 
as frequently is necessary in large railroad shops and par- 
ticularly production departments. 


Safety Lock Nut Positive in Action 


HE problem of lost nuts is.one of considerable magni- 
tude to the railroads and represents a large item of 
expense for replacement and damage to other parts 


Rose-Albin Safety Lock Nut 


of the equipment due to nuts working off in service. Several 
notable features are evident in the design of the safety lock 


nut illustrated. The nut is positively locked in any position 
desired on the bolt and cannot get loose from vibration, 
remaining firmly in place until removed by hand. The nut 
is easy to put on and take off and the threads of the bolt or 
nut are not destroyed unless it is attempted to remove the 
nut without first unlocking the patented pin. As shown in 
the illustration, the face of the nut is milled to receive the 
patented pin which has two points fitting around the bolt. 
There is a shoulder on each of these points and a small 
hole in the body of the pin. 

In putting this nut on, it is turned down as far as it will 
go. The patented pin is driven in the slot in the nut as far 
as it will go until the butt end is flush with the side of the 
nut. The points are then pulled together as illustrated at the 
left in the illustration. The success of this nut depends upon 
the two shoulders of the patented pin digging into the thread 
of the bolt just enough to nick it. This does not destroy the 
threads unless a wrench is used to turn off the nut before 
first unlocking the patented pin. In removing the lock it is 
simply necessary to straighten the points of the pin and use 
a punch in the small hole indicated. This patented nut can 
be locked in any position on any thread. It is made by the 
Rose-Albin Safety Lock Nut Company, Brooklyn, N. Y. 
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Grease Cup for Locomotive Connecting Rods 


GREASE CUP for locomotive connecting rods, so ar- 
ranged that it is not easily lost nor the threads 
stripped or crossed, is shown in the illustration. 
Grease cups sometimes are arranged with an extension 
threaded to turn into a suitable hole in the rod, but in this 


LEHIN 
X 


New Grease 


Cup with Severai Meritorious Features 


case the boss B is forged integral with the rod R. The grease 
cup C, provided with an integra] nut portion at the top for 
application and removal, consists essentially of a cylinder in 
which plunger P is operated by screw S. It will be noted 
that the oil cup has a long threaded bearing in boss B and 


a considerable extension at the lower end, of the same 
diameter as the root thread diameter. This assists in start- 
ing the cup on application and practically prevents all pos- 
sibility of cross threading. Two recesses X are shown in 
plunger P. These act as keys for the grease and tend to pre- 
vent accidental turning of the plunger. A small hole H 
is drilled near the bottom of the grease cup but above a few 
threads to allow hot gases, if such are formed, to escape 
before the plug is completely removed. This prevents boil- 
ing hot grease from being blown around as sometimes hap- 
pens with solid plugs. 

In operation, this grease cup is unscrewed from the rod 
and the plunger turned to its upper position. The cylinder 
is filled with grease and the cup re-applied to the rod. Turn- 
ing the screw S then forces grease into the bearing as desired. 
The boss itself does not receive grease so that threads in the 
boss are never clogged, another fact which decreases the pos- 
sibility of crossing and stripping the threads. No lock- 
ing nut is needed because the shoulder on the cup contacts 
with the top of the boss and locks the cup in position when 
it is screwed down tight. As the cup is threaded over the 
major portion of its length there are sufficient threads so 
that the cup may be screwed down tight into place without 
danger of stripping the threads. 

The advantages of this form of grease cup construction 
over that commonly used will be apparent at a glance. The 
cup has been given a severe test by several western roads 
under adverse service conditions and proved satisfactory. It 
is said that an engine in passenger service equipped with 
these cups ran 2,000 miles with one filling. J. W. Warden, 
Autocall Company, Shelby, Ohio, controls the patent. 


Induction Motor with One-Piece Rotor Winding 


NEW induction motor, designated as L-A type H. D., 
and having a one-piece rotor winding, has recently 
been marketed by the Louis Allis Company, Mil- 
waukee, Wis. The entire winding of the motor consists of 


Louis Allis L-A Type H. D, Induction Motor 


an integral sheet of copper, punched and formed by a spe- 
cial mechanical process. ‘This one-piece winding is ma- 
chine-wrapped around the rotor core, the copper bars being 
expanded into the core slots by swaging. 

The single joint which extends through the two end rings 


is silver welded, after which the metal at both connections 
is processed by means of a contracting operation that re- 
hardens the copper at the point where the heat, applied dur- 
ing the welding, softened it. This treatment results in a 
lapped, silver-welded joint of high strength. 

The rotor winding is fabricated of comparatively thin 
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Rotor Winding Made of One Piece of Thin Copper Stock 


copper stock, which has a high thermal conductivity and 
which conducts the heat generated in it toward the ends of 
the rotor bars where this heat is dissipated through the 
action of the malleable iron fans. The rotor bars themselves 
also constitute an efficient blower, thus materially increas- 
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ing the ventilation. The rotor core is a self-contained unit 
and may be pressed on and off the shaft readily, as it has 
a straight keyway. 

In other respects the motor is largely conventional except 
that it employs open slots without the usual overhanging 
tooth tips. The manufacturer’s experience has shown that 
so long as a suitable relation is maintained between the air 
gap and slot width, the performance does not suffer as re- 
gards power factor and efficiency, and that a rotor core of 
this construction, with a suitable winding results in excep- 
tionally high starting and running torques. These ab- 
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normally heavy starting and running torques have led the 
manufacturers to increase the shaft size over and above the 
usual practice for a given rating which, in combination with 
the liberal bearings, fabricated from a phosphor bronze, 
should insure long life in service. 

All motors are guaranteed to carry their full rated load 
continuously with a temperature rise not exceeding 40 deg. 
C., and after their ultimate temperature has been reached, 
to carry 25 per cent overload for two hours with a tempera- 
ture rise not exceeding 55 deg. C. The motors are made 
in standard industrial sizes, voltages and frequencies. 


= Rugged Shaper With Thirty -Iwo Inch Stroke 


recently been developed by The Ohio Machine Tool 

Company, Kenton, Ohio. The column, rail, ram and 
in fact all of the important parts of this shaper have been 
designed with generous proportions in order to meet the re- 
quirements of large plants where the work is particularly 
severe and where the shaper is not only required to remove 
metal rapidly and accurately, but to take a maximum cut at 
each stroke without stalling. 

The Dreadnaught shaper has a stroke of 32 in. and is 
equipped with a large diameter pulley, having a wide face, 
which will efficiently transmit all the power required. The 
single and back gear ratios, as they denote the relation be- 
tween the revolutions of the drive pulley and stroke of the 
ram, furnish further evidence of the power the machine can 
deliver, everything else being equal. The back gear ratio 
of this machine is 28 to 1, unusually high for a machine of 
this character. 

The power in a crank shaper is transmitted from the gear- 
ing to the crank arm and thence to the ram and cutting tool; 
the higher above the center of the crank arm the center of 
the bullgear can be located, the greater the power delivered 
on account of the increased leverage. It is, therefore, advis- 
able that the crank arm be as long as possible consistent 
with correct design and in the Dreadnaught shaper it is 
42¥Y in. long. This, coupled with the high back gear ratios 
and large driving pulley, make this shaper especially desir- 
able for “hogging” work. The ram bearing cannot wedge 
into the column bearing because it is square, flat and suffi- 
ciently high to resist the pressure exerted. This bearing is 
2% in. high and the width of the ram is 13 in. while the 


A RUGGED shaper, known as the Dreadnaught, has 


length of the ram is 62 in. not including the tool box. The 
outside diameter of the front end of the ram is 11 in. Pro- 
vision is made so that even on extreme strokes a great propor- 
tion of the ram remains in contact with the column bearing. 

All the control levers are located on the operator’s side of 


Ohio Dreadnaught Shaper Designed for Heavy Duty 


the shaper, thus permitting quick setup and adjustment while 
the shaper is in operation. The shaper can be arranged for 
single pulley belt drive or motor drive. Power down feed 
is provided as an extra attachment. 


Recorder Determines Steam Turbine Economy 


HE Uehling Instrument Company, Paterson, New Jer- 
T sey, has just developed and placed on the market a 
new combined barometer and vacuum recorder pri- 
marily for determining (1) the absolute back pressure in 
steam turbine and condensing plants, (2) the barometric 
pressure, (3) the condenser vacuum, (4) the existence of air 
leakage into the condenser, etc., and (5) the ability of the 
condenser to, handle the load. 

High back pressure is caused by air infiltration through 
condenser shells, exhaust piping, turbine casings, and by 
infiltration through engine piston packings and engine valve 
packings. 

The existence of an unnecessarily high back pressure rep- 
resents a waste in turbine steam consumption that is aston- 
ishing. In fact this waste is ordinarily larger than all the 
other power plant losses combined, with the exception of the 
heat lost up the chimney due to low CO, in the products of 
combustion. For example, for a high pressure turbine, the 
relative steam consumption of the turbine per kw. hr. in- 
creases 16 per cent as the absolute back pressure increases 


from 1 to 4 in. of mercury (corresponding to a diminution 
in vacuum referred to a 30 in. barometer of from 29 in. to 
26 in.). For low pressure turbines the corresponding increase 
in steam consumed per kw. hr. is 50 per cent. Absolute 
back pressure is indeed one of the most important factors 
affecting steam turbine economy. 

The Uehling combined barometer and vacuum recorder 
consists merely of two float chambers, one of which is con- 
nected with a barometric mercury column, and the other with 
a mercury column in communication with the condenser. 
These columns and float chambers are secured to a recorder 
case, with pens actuated by means of floats resting on the 
mercury in the two chambers. The movements of the floats 
correspond exactly to the changes in barometric pressure and 
in vacuum. 

The recorder draws automatically and continuously the 
barometer and vacuum records on the same chart. If 
the vacuum falls when the barometer remains constant, either 
considerable air is leaking into the condenser, or the con- 
denser is not able to handle the load. 
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Advantages of Baush Metal Duralumin 


deal of interest the development of a new aluminum 

alloy known as Duralumin. This alloy is now being 
manufactured by the Baush Machine Tool Company, Spring- 
field, Mass., under a license from the Chemical Foundation. 
The advantages claimed for Duralumin are high resistance 
to corrosion under adverse weather conditions and an unusual 
combination of strength and lightness. The alloy has a ten- 
sile strength and physical properties approaching those of 
mild steel but weighs only about one-third as much as steel 
sections of the same size. At the Baush Machine Tool plant, 
this new alloy is rolled into sheets, forged, fabricated and 
heat treated the same as steel, being used for a large variety 


M iea of inter engineers are watching with a great 


of purposes. Applications have been found for its use in 
over 100 industries including the railroad industry. It is 
understood that at least one prominent western road is ex- 
perimenting with this material for car doors and if used for 
locomotive motion work there should result an appreciable 
decrease in dynamic augment. The cost of manufacturing it 
as now produced is so high as to confine it practically to the 
automotive field in which high premiums are paid for the 
combination of light weight, strength and resistance to at- 
mospheric action. As the methods of production are im- 
proved, however, it is quite possible that the cost may be 
decreased so that it will be economical to use Duralumin in 
the construction of certain parts of cars and locomotives. 


Connan Drill Table and Vise 


RRANGED to fit any drill press, the combination drill 
A table and vise illustrated has been placed on the 
market by the Modern Machine Tool Company, 
Jackson, Mich. This vise is now made in two sizes, the 


Modern Drill Table and Vise Saves Time, Drills and Spoiled Work 


diameter of the table closed being 16 in. and 19 in. respec- 
tively. The latter size is made for use on 20-in., 21-in. and 


Simplicity Features 


NEW type valve, known as the “Flatplug” valve, is 

A being manufactured by the Everlasting Valve Com- 

pany, Jersey City, N. J., and distributed by the 

Scully Steel and Iron Company, Chicago, Ill. The valve 

includes all the more important features of the “Everlasting” 

type and, in addition, has advantages not incorporated in 
former types. 

The valve seat, which is rectangular in shape, fits into the 
bottom bonnet on a circular gasket joint. It is held in place 
here, as may be seen from the accompanying illustration, by 
the pressure and a stiff spring. The disk, which is cup- 
shaped, has a sliding contact with the seat at all times. The 
disk is also held to the seat by the same spring. 

In the view of the valve in the left of the illustration the 
fluid is shown flowing past the cup into the uncovered open- 
ings in the seat and so to the outlet. The second view shows 
the valve in the closed position. 

In assembling, the seat is merely pushed into place by 
hand, no screw threads or other form of fastening being 
necessary. When taking the valve apart, the seat is removed 
by pulling it out of the body without the use of tools. When 
the valve is in its normal position, or on either side or end, 
the seat will not fall from place; for when assembled it is 
held in place by the disk and spring. 


24-in. drill presses. The 16-in. vise opens at the jaws 8 in. 
and the 19-in. vise 10 in. Either vise fits in the regular 
drill table socket and swivels the same as the regular table. 
It will turn over 34 of a revolution and when opened forms 
a large handy vise. The vise jaws are faced with machine 
steel (hardened if desired) and are made interchangeable 
so they can be replaced at any time without trouble in fitting. 
The vise screw is of ample proportions and runs in a bronze 
nut. The ways are carefully machined. The table has four 
T-slots and is machined for accurate work. 

The advantages of this device are the saving of time, 
drills, material and the prevention of accidents. The oper- 
ator wastes no time hunting up a vise or bolt, bolting the 
vise to the table and removing it from the table when the 
job is finished. Drills are not broken due to the work slip- 
ping, as frequently happens with clumsy clamping devices. 
The combination drill table and vise clamps each piece se- 
curely and instantly into the proper position for drilling, 
thus tending to eliminate spoiled work and also prevent 
accidents. The vise opened forms a split table where work 
with projections can be drilled without the use of parallels. 
With the vise opened a small amount, a vee is formed, 
enabling shafts and round work to be drilled readily. 


New Valve Design 


In order to make repairs, it is only necessary to remove 
the top bonnet and all parts are readily accessible. New 


Fig. 1—Valve 
Seat (left). 


Open, Fluid Passing Into Uncovered Openings in 
Fig. 2—Vaive in Closed Position 


parts for replacement may be installed without removing 
the valve from the line or disturbing the piping. 


GENERAL NEWS 


B. H. Meyer has been elected chairman of the Interstate Com- 
merce Commission to serve for one year from January 1, 1923. 
He has been a member of the Interstate Commerce Commission 
since January, 1911, having been appcinted by President Taft. 


The Central of Georgia has extended the benefits of its pension 
plan to include the shopmen. The announcement of President 
Winburn, giving this information, says that under former con- 
ditions the benefit of the pension arrangement could not be con- 
ferred on the shopmen because their unions objected to physical 
examinations. 


The New York Central reports the heavicst fall of snow in 
New York State since 1874; but passenger trains have been kept 
moving with only moderate delays. Freight locomotives, however, 
have been able much of the time to haul only 75 per cent of their 
normal loads. At times 100 locomotives have been at work in 
ridding the tracks of snow. 


The Chicago, Rock Island & Pacific has decided to abandon 
the use of coal for locomotive fuel in both Arkansas and Oklahoma, 
and to convert its locomotives in that district into oil burners. 
Locomotives on the Louisiana division are already being converted 
and the change will be made in others as soon as possible, accord- 
ing to the plans of the operating officers. 


The Associated Employees of Beech Grove, Inc., an incorpo- 
rated organization of employees of the Cleveland, Cincinnati, Chi- 
cago & St. Louis locomotive shops at Beech Grove. Ind., which are 
now operated under the supervision of the Railway Service & 
Supply Corporation, have united with that corporation in a suit 
against the Railroad Labor Board. The employees’ organization 
in their petition assert the rights of the majority at Beech Grove 
were ignored by the Labor Board when it handed down its decision 
restraining the road from contracting for its shop work at Beech 
Grove and Brightwood, Ind. 


British Railway in Argentina Orders 340 Cars 


The Central Argentine Railway, a British-owned line, has ordered 
200 all-steel, high-side gondola cars and 140 all-steel box cars from 
Cammel, Laird & Co., the English car builders. 


Germans to Rebuild Moscow-Minsk Railway 


The Soviet military authorities have arranged with German en- 
gineers for the reconstruction of the Moscow-Minsk railway line, 
according to the Times (London). ‘Minsk is on the Polish frontier. 
The line, as rebuilt, will be double track, one of which will be of 
Russian gage, 5 ft., and the other of standard gage to allow the 
operation of trains from other European countries to operate di- 
rectly into Moscow. 


Interchange and Loading Rules 


The Mechanical Division of the American Railway Association 
has recently announced that because a considerable number of re- 
frigerator cars have not yet been equipped with brine retaining 
devices as required by Interchange Rule 3, Section s, the effective 
date of this provision of the rule has been extended to January 1, 
1924. 

The Interchange and Loading Rules as revised in 1922 have now 
been issued and may be obtained from the secretary of the division. 


Pacific Railway Club Admits Supplymen to 
Membership 

The Pacific Railway Club, the only railway club in the country 
that has not admitted supplymen to membership, amended its 
constitution at its November meeting and supplymen will here- 
after be admitted to associate membership upon the same basis 
as they are admitted to other clubs. Supplymen will pay the 
same dues as other members, $3 a year, but may not vote or hold 
office. There is no initiation fee. 


Another Electrification Combine in Britain 


An agreement is rumored, according to The Engineer (London), 
between Sir W. G. Armstrong-Whitworth & Company, locomotive 
builders, and the British Thompson-Houston Company, electrical 
manufacturers, whereby the former will undertake to build electric 
locomotives and rolling stock and the latter electrical equipment, 
power stations, etc., for railway electrification. Two other strong 
groups similarly organized already exist in England, viz., the 
Vickers group and the Power & Transport Finance Company, 
which is backed by the North British Locomotive Company and 
the English Electric Company. 


I. C. C. to Investigate Railway Efficiency 


The Interstate Commerce Commission has announced a proceed- 
ing of investigation into the efficiency and economy of railroad 
management, as to whether expenditures by the carriers for main- 
tenance of equipment have been reasonable, the manner and method 
in which the business of the carriers is conducted, with special ref- 
erence to the furnishing of car service, and whether the courses 
adopted by the carriers in the maintenance of equipment and in 
providing car service have been efficient and economical and whether 
the service provided has been reasonably adequate. 


Automatic Telephone for P. & R. Shops 


The Philadelphia & Reading has installed automatic telephones 
in its locomotive shops and storehouse at Reading, Pa. The system 
consists of 60 telephones in the locomotive shop and 17 in the store- 
house. The central equipment is located in the main office build- 
ing at the locomotive shop. It was found advisable to install the 
automatic system instead of increasing the size of the switchboard 
and employing an additional operator. It was also found that the 
new system is able to handle 20 per cent more calls in a given time 
than were formerly handled by the manual system. The average 
length of time to complete a call on the authomatic system is 13.3 
seconds as compared with 50.6 seconds on the manual. 


Belgium Gets Polish Locomotive Order 


The Polish government has ordered 100 locomotives from Bel- 
gian concerns in the Liége district, according to press dispatches 
from Brussels. This contract has been predicated upon an agree- 
ment by the Belgians to send engineers and skilled workmen to 
Poland to build and organize railway repair shops. 

It is reported also from Berne, Switzerland, that the Swiss 
Federal Railways have sold to a syndicate 200 steam locomotives 
which were withdrawn from service due to electrification. This 
syndicate, it is said, has received a bid from Russia for 50 of these 
locomotives. 


N. Y. C. Locomotive 999 Not to Be Scrapped 


Locomotive 999 of the New York Central, which was exhibited 
at the World’s Fair in Chicago in 1893, is to be preserved as a 
historical relic, and will be placed on exhibition at some promi- 
nent place, along with the DeWitt Clinton, of 1831. The “999” 
was built in the West Albany shops in 1892 and was designed by 
the late William Buchanan, for many years superintendent of 
motive power of the New York Central. Its well-known high 
speed records, in 1893, were made by Charles Hogan, on the Em- 
pire State Express, on a run when the engine hauled the train 
through from New York to Buffalo, 440 miles; and the best speeds 
were made in the last 70 miles. After service on the Empire State 
Express for a number of years, this engine was renumbered and 
relegated to more humble duty. In the summer of 1920 it was 
taken from its regular run on the Pennsylvania division and was 
restored to all its pristine glory with silver lettcring, to haul the 
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DeWitt Clinton train to Chicago for exhibition at the Pageant of 
Progress. It is now stored at Utica awaiting the time when it 
will be placed on exhibition either at Grand Central Terminal, 
New York, er some other suitable place. 


Larger Appropriations for I. C. C. 


A larger appropriation for the Interstate Commerce Commis- 
sion for the fiscal year 1924 than that allowed by the House of 
Representatives or that recommended by the Bureau of the Bud- 
get was recommended to the Senate on January 17 in the report 
of the Senate appropriations committee on the independent offices 
appropriation bill. The House had passed the bill providing for 
an appropriation of $4,564,500 for the commission as recommended 
by the House appropriations committee, an amendment to increase 
the appropriation for valuation work from $1,000,000 to $1,280,000 
having been rejected. The Senate committee, however, proposed 
an increase of $250,000 for valuation work, $200,000 for general 
expenses and $50,000 for safety work. 


The Southeastern Carmen’s Interchange Association 


The Southeastern Carmen’s Interchange ‘Association is the name 
of an organization which is being formed by men in the Atlantic 
and Gulf States from Maryland to Louisiana, inclusive, and in- 
cluding also Tennessee, for the purpose of promoting efficiency in 
the work of the interchange inspectors and also to stimulate pro- 
ficiency in dealing with the M. C. B. rules. 

At a meeting held recently in Washington, D. C., J. A. Masters 
was chosen secretary-treasurer of the association. Mr. Masters 
is billing instructor on the Seaboard Air Line, at Portsmouth, Va. 
He expects, in the near future, to announce a meeting to form a 
permanent organization to be held at Atlanta, Ga. 

It is proposed that all men having to do with the building or 
the maintenance of either passenger or freight cars shall be eligible 
to membership. 


Consolidation Completed on Northeastern Group of 
Railways in Britain 


The consolidation of the railways of the Northeastern group in 
Great Britain has been completed, and the new company will be 
known as the London & North Eastern Railway. The principal 
companies which have been merged to form this road are the North 
Eastern, the Great Central, the Great Eastern, the Great Northern, 
the Hull & Barnsley, the North British and the Great North of 
Scotland. 

All the railways of Great Britain are merged into four regional 
systems. Details of the organization of the Northwestern, West- 
ern and Southern groups have not, however, advanced as far as 
have those concerning the Northeastern. 


Gasoline Substitute on South African Railways 


The South African Railways have just awarded to the Natal By- 
Products, Ltd., manufacturers of “Natalite,” a gasoline substitute, 
a six months’ contract for motor fuel for use throughout their 
motor transport service, according to a report to the Department of 
Commerce. Natalite, which is a sugarcane distillate made largely 
from waste materials, will be supplied to the South African Rail- 
ways at one shilling four pence per imperial gallon; that is, 26.7 
cents per U. S. gallon, free on rail at Mearbank, near Durban. It 
is understood that this is about one-third under the lowest bid for 
gasoline. The producers of Natalite claim that their product is 90 
per cent efficient as compared with gasoline, and it 1s evident that 
even discounting this figure, the substitute must be reckoned with 
in the future. This is the first large contract that has been secured 
by any substitute, and the outcome of the trial will be awaited 
with interest. ; 


Cars and Locomotives Ordered and Received in 1922 


The number of freight cars actually installed in service or 
ordered for future delivery from car builders during the calendar 
year 1922 was 145,553, as compared with 69,436 during 1921, accord- 
ing to reports received by the Car Service Division of the American 
Railway Association. 

The reports showed 77.221 freight cars actually placed in service 
in 1922 or 7,784 more than were both ordered and installed the 
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year before. On January 1, unfilled orders called for the delivery 
of 68,332. The reports also showed that in 1922, a total of 2,824 
locomotives were actually installed or had been ordered from loco- 
motive builders. This exceeded the number installed and on order 
during 1921 by 1,442. During 1922, 1,379 locomotives were actually 
installed in service, only three less than the total number installed 
or on order the year before. On January 1 this year unfilled orders 
called for the delivery of 1,445 locomotives. 


French-Built Electric Locomotive Undergoes Test 


A trial run of a French built electric locomotive was recently 
conducted by the French Ministry of Public Works. This loco- 
motive is the first of a serics of 50 which are to be built on a 
standardized design for railroad service between Dax and Tou- 
louse, a distance of 220 miles. They will be constructed by the 
Société des Construction Mécaniques, which recently established 
works at Tarbes where 900 men are now employed. 

It is expected that the section of the Midi Railway between 
Dax and Toulouse will be completely electrifed during 1923. 
Progressively the whole of the Midi, P. L. M. and Orleans sys- 
tems, representing a total of about 5,750 miles of line, will be 
similarly transformed. This scheme for the electrification of 
the railways is being carried out in conjunction with the under- 
taking for the utilization of the rivers Rhone and Dordogne for 
the development of electric power, generally. The substitution 
of electricity for steam as a motive power on the railroads will 
enable France. according to official estimates, to reduce her im- 
ports of coal by about 3,000,000 tons a year. 


Locomotive Output for December and for 1922 


The shipments of locomotives in December, as compiled by the 
Department of Commerce from reports to the Bureau of the 
Census from the principal manufacturers, were the largest since 
January, 1921, and amounted to 210 locomotives. Unfilled orders 
on December 31 amounted to 1,592 locomotives, a slight decline 
from the previous month. Total shipments of locomotives for the 
year 1922 were smaller than for 192] on account of the decline 
in foreign shipments. The following table compares the December 
figures and the complete yearly totals for 1921 and 1922, in number 
of locomotives. 


December December Year Year 
1922 1921 1922 1921 
Shipments: l 
Domestic ........ 194 30 1.056 830 
Foreign ......... 16 59 218 519 
Total ........ 210 89 1,274 1,349 
Unfilled Orders: 
Domestic .......- 1,498 143 Sesti EERIE 
Foreign seses 4 122 AEN hk 
Total ........ 1,592 265 SPES 


Effect of Manganese on Steel 


A method of preparing very pure iron has been developed at the 
Bureau of Standards, and with this iron as a base various com- 
mercial steels and other iron alloys have been made for the purpose 
of testing them without the complicating effect of impurities which 
are usually present in commercial iron and steel. These facts are 
set forth in Scientific Paper No. 464 af the Bureau of Standards, 
Washington, D. C., which is the third of a series, and deals with 
the effect of manganese on the structure and properties of the steel. 

The use of manganese as a strengthening agent, in addition to 
the carbon, is the subject with which the investigation was chiefly 
concerned. Manganese is also used as a deoxidizer and as a de- 
sulphurizer, but these uses are better understood. 

The use of higher percentages of manganese for producing high 
tensile properties in low and medium carbon steels has been recom- 
mended at times by various metallurgists, and to some extent such 
recommendations have heen carried out in commercial practice. The 
results obtained in this investigation of the structural effects of 
manganese in steel strongly confirm such recommendations. 

The general effect of manganese may be concisely described as a 
“restraining influence,” so that the pearlite or carbon-bearing con- 
stituent of steel, even after annealing exists in a very fine grained 
condition if considerable manganese is present. In this respect the 
steel resembles in structure the condition which usually obtains in 
similar steels of low manganese content after rather rapid cooling, 
for example, air-cooling. The mechanical properties of the an- 
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nealed high manganese steel are quite similar to those obtained in 
the lower manganese steel by cooling it more quickly. 

Ordinary carbon steel containing approximately 0.90 per cent car- 
bon is termed by metallurgists, “eutectoid” steel, since it presents a 
uniform structure of pearlite. For many purposes such a steel is 
the best one to use. An additional effect of manganese upon steel 
is to shift the eutectoid composition to lower carbon contents by 
approximately 0.12 per cent for each per cent of manganese. 

Manganese also appears to have a very noticeable effect upon 
the rate at which high carbon steels, such as carbon tool steels and 
file steels, assume the granular or “spheroidized” state—a condition 
which for many purposes is very desirable. Manganese exerts its 
characteristic retarding influence upon this change. 


B. of L. E. to Open Bank in New York 


The Brotherhood of Locomotive Engineers, having acquired a 
substantial interest in the Empire Trust Company of New York, 
will soon apply for a charter for a bank to be opened in New 
York City, according to an announcement made by Grand Chief 
Warren S. Stone of the brotherhood. 

The new bank, it is said, will be conducted on the co-operative 
principle the same as the brotherhood’s Cleveland bank, which 
has been remarkably successful thus far. The brotherhood and its 
members will own all the stock of the new institution. The name 
of the proposed bank and its capitalization will not be made known 
until the charter is applied for. It is said that the new bank will 
have several branches in various parts of the city. 

The Central Trades and Labor Council of New York for a time 
had planned to join with the engineers in this banking venture but 
later decided to start a bank of their own. They have, accord- 
ingly, applied for a state charter for the “Federated Trust Com- 
pany,” capitalized at $2,000,000, and have retained W. F. McCaleb, 
formerly manager of the engineers’ Cleveland bank, to direct their 
institution for them. 


British Firms Secure South African Electrification 


Contracts 


A number of British firms have secured the contracts for the 
railway electrification in Natal, South Africa. The total expendi- 
ture involved is placed at £4,500,000. Among the firms partici- 
pating are: Metropolitan-Vickers Electrical Company, Ltd.; C. 
A. Parsons & Co., Ltd.; Babcock & Wilcox, Ltd.; British Thom- 
son-Houston Company, Ltd.; Telegraph Manufacturing Company ; 
A. Reyrolle & Co., Ltd.; South African General Electric Com- 
pany. For the automatic telephone exchange equipment contracts 
aggregating £100,000 have been awarded to Messrs. Siemens 
Brothers & Co., Ltd., of Woolwich, England. 

The contracts placed with the Metropolitan-Vickers Company 
include seventy-cight 3,000-volt, direct-current electric locomotives, 
according to the Times (London) Trade Supplement for No- 
vember 25, 1922. The electrical equipment for the locomotives 
will be built at the Sheffield works of the Vickers Company. The 
section of railway to be electrified extends from Glencoe to Pie- 
termaritzburg, a distance of about 200 miles. The new locomo- 
tives are expected to be capable of making a round trip from 
Ladysmith to Pietermaritzburg once every twenty-four hours for 
six days a week, the distance being 129 miles each way. 


MEETINGS AND CONVENTIONS 
Air Brake Association 


The Hotel Albany has been selected as the convention head- 
quarters for the 30th annual meeting of the Air Brake Association 
in Denver, Col., May 1, 2, 3, 4, 1923. 


Master Boiler Makers’ Association 
Announcement has been made that Hotel Tuller, Detroit, Mich., 
has been selected as the headquarters and meeting place for the 
14th annual convention of the Master Boiler Makers’ Association, 
May 22 to 25 inclusive, 1923. 


1923 Meeting of A. S. T. M. 

The twenty-sixth annual meeting of the American Society for 
Testing Materials will be held at the Chalfonte-Haddon Hall Hotel, 
Atlantic City, N. J., beginning on Monday, June 25, and ending 
on either Friday or Saturday of that weck, depending on the de- 
velopment of the program. 
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Locomotive Design—A. S. M. E. 


A paper on Recent Improvements in Steam Locomotive Design 
will be presented*before the Eastern New York section of the 
American Society of Mechanical Engineers by Mr. Ashworth of 
the American Locomotive Company at a meeting to be held in 
Edison Hall, Schenectady, N. Y., on February 23. The paper 
will be illustrated with lantern slides and moving pictures. 


Mechanical Division of the A. R. A. 


The Mechanical Division of the American Railway Association 
will hold its annual meeting in Chicago, beginning on Wednesday, 
June 20. Sessions will be continued through two or three days, 
or until the business on the docket is disposed of. Secretary V. 
R. eee expects to issue the detailed program within a few 
weeks. 


Officers of the Central Railway Club 


At the meeting of the Central Railway Club held in Buffalo on 
January 11, the following officers were elected for the year 1923: 
President, C. L. McIlvaine, superintendent motive power, Pennsyl- 
vania Railroad, Buffalo, N. Y.; first vice-president, W. O. Thomp- 
son, general superintendent rolling stock, New York Central, Buf- 
falo, N. Y.; second vice-president, A. R. Ayers, superintendent 
motive power, New York, Chicago & St. Louis, Cleveland, Ohio; 
third vice-president, E. V. Williams, superintendent of motive 
power, Buffalo, Rochester & Pittsburgh, Du Bois, Pa. The execu- 
tive members elected were: John N. Gaiser, general foreman, Erie 
Railroad, Buffalo, N. Y.; T. J. O'Donnell, chief interchange in- 
spector, Buffalo, N. Y.; Arthur N. Dugan, vice-president, Bronze 
Metal Company, New York, N. Y. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting o mechanical associations and ratlroad 
clubs: 
A-Braxe AssoctaTion.—F. F. Nellis, Room 3014, 165 Broadway, New 
York City. 1923 annual convention; Denver, first Tuesday in May. 
American RaILroaD MASTER TINNERS’ COPPERSMITHS’ AND PIPEFITTERS’ 
AssociaTion.—C. Borcherdt, 202 North Hamilton Ave., Chicago. 
American Rattway AsociaTion, Division. V—Mecnanicat.—V. R., Haw- 
thorne, 431 South Dearborn St., Chicago. Next meeting Chicago, 
June 20, 1923. 
N V—Eguipment Painting Division.—V. R. Hawthorne, 
icago. 
Divisron VI—PurcHases AND Srores.—W. J. FARRELL, 30 Vesey 
St., New York. Next meeting, Chicago, May 22, 1923. 
American Rattway Toot Foremen’s Association.—R, D. Fletcher, 1145 
Marquette Road, Chicago. : z 
AMERICAN SociETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Div-sion, A. F. Stuebing, 2201 
Woolworth Building, New York. 
AMERILAN Sociery For TestinG Materrats.—C, L. Warwick, University of 
Pennsylvania, Philadelphia, Pa.; 1923 annual conventicn, Atlantic City, 
June 25, 1923. 
AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
ve., Cleveland, Ohio. Sectional meeting, February 8 and 9, City 
Club, Chicago. 
ASsocIATION OF Rarrway ELECTRICAL ENGINEERS.— oseph A. Andreucetti, 
C. N. W., Room 411, C. & N. W. Station, Chicago, Ill. 
Canapian Raittway CLus.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Next mecting March 8. 
Car Foremen’s Association or Curcaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, II 
Can Foremen’s ASSOCIATION OF ST. Louis.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. 
CenrraL Rattway CLus.—H. D. Vought, 26 Cortlandt St., New York, N. Y 
Next meeting March 8. 
CHIEP INTERCHANGE CAR INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. ; 
Cincinnati Rattway CLus.—W. C. Cooder, Union Central Building, Cim 
cinnati, Ohio. 
INTERNATIONAL RAILROAD MaSTER BLACKSMITHS’ ASSOCIATION. —W. J. Maya 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 
INTERNATIONAL RartLway Fue Association.—J. G. Crawford, 702 Eas 
Fifty-first St., Chicago, Il. 
INTERNATIONAL RAILWAY GENERAL FOREMEN’S ASSOCIATION.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. 
Master BOILERMAKERS’ AssociaTtton.—Harry D. Vought, 26 Cortlandt St.. 


yaa York, N. Y.; 1923 annual convention, Detroit, Mich., May 22, 

923. 

New EN GLAD Rartroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
ass. 


New York Rarrroap CLus.—H. D. Vought, 26 Cortlandt St., New York 

NIAGARA Frontier Car Mex’s AssocraTion.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Pacrric RatLway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 

RaiLway CLuB oF PittspurGH.—J. D. Conway, 515 Grandview Ave., Pitts 


burgh, Pa. ’ ; 
St. Louis RarLway CLus.—B. W. Fruenthal, Union Station, St. Louis, 


Ma, f 
TRAVELING Encingers’ Assocration.—W. O. Thompson, 1177 East Ninety- 

eighth St., Cleveland, Ohio. eee 
Western Raitway Cius.—Bruce V. Crandall 605 North Michigan Ave., 


Chicago. 


FEBRUARY, 1923 


SUPPLY TRADE NOTES 


F. W. Stubbs, mechanical engineer of the Chicago Great Western, 
has been appointed mechanical engineer of the Standard Stoker 
Company, with headquarters at Erie, Pa. 


J. H. Schwacke, manager of ‘William Sellers & Co., Inc., Phil- 
adelphia, Pa., has been elected president. Mr. Schwacke has been 
in the service of this company for more than 60 years. 


Major J. L. Hays has joined the sales organization of the 
Safety Car Heating & Lighting Company, New Haven, Conn., 
as commercial engineer, and will be located at the Philadelphia 
Pa., office. Major Hays 
graduated from Lehigh 
University in 1909 with 
a degree of electrical en- 
gineer and then joined 
the electrical department 
staff of the Baltimore & 
Ohio, working successive- 
ly as mechanic, draughts- 
man, inspector, general 
foreman and assistant en- 
gineer. He later served 
with the Seaboard Air 
Line as electrical engi- 
neer until he was commis- 
sioned as a major in the 
Quartermaster’s Corps at 
the beginning of the war, 
in charge of the elec- 
trical section of the en- 
gineering branch, being 
responsible for electrical 
construction for the army 
in the United States. At the conclusion of the war he joined the 
Stone-Franklin Company as electrical engineer, serving until the 
Safety Car Heating & Lighting Company absorbed the car light- 
ing interests of the Stone-Franklin Company on January 1 of 
tbis year. 


Maj. J. L. Hays 


S. G. Downs, general sales manager of the Westinghouse Air 
Brake Company, Wilmerding, Pa., has been elected vice-president 
in general charge of sales and commercial activities. Previous 
to his appointment as 
general sales manager, he 
had been president of the 
Westinghouse Pacific 
Coast Brake Company, 
at Emeryville, Cal., and 
western district manager 
of the Westinghouse Air 
Brake’ Company and the 
Westinghouse Traction 
Brake Company. Mr. 
Down served as general 
air brake inspector and 
instructor on the Michi- 
gan Central until 1902, 


and then joined the 
Westinghouse Air Brake 
organization. He was 


for several years instruc- 
tor on the company’s 
instruction car and later 
was appointed mechanical 
expert with headquarters 
in Chicago. In 1910 he was appointed district engineer and 
transferred to San Francisco and shortly afterward he was 
appointed Pacific district manager. He was largely responsible 
for the organization of the Westinghouse Pacific Coast Brake 
Company in California, and when it was formed, became vice- 
president and later president of that company. In 1919 he made 
an extensive tour of the Far East and established various com- 
mercial activities which have resulted in an increased business 
for the Air Brake Company from the Orient. 


§. G. Down 


e 
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Robert Enos Adreon, president of the American Brake Com- 
pany and acting southwest district manager of the Westinghouse 
Air Brake Company, died suddenly of apoplexy on January 6 in 
St. Louis, Mo. 


William N. Shaw, vice-president of the New York Air Brake 
Company, of New York City, has resigned and in future will de- 
vote all his time to the Eisemann Magneto Corporation, Brook- 
lyn, N. Y., of which he has been president for the past four years, 
and to other interests. 


R. E. Terhune has been placed in charge of the Northern New 
Jersey sales territory of the Uehling Instrument Company, Pater- 
son, N. J. Mr. Terhune was formerly associated with the Uehling 
Laboratories, and is, therefore, well qualified to co-operate with 
power plant operators on the important subject of power plant 
economy. 


T. F. Whelan has been appointed special engineer of the Franklin 
Railway Supply Company with headquarters in Chicago. For 26 
years he served as a locomotive engineer and for the past six years 
was editor of the Brotherhood of Locomotive Engineers Journal. 
In his new position he will do educational work among railroad 
employees. 


On December 20, 1922, death claimed another of the pioneer ma- 
chine tool builders, A. B. Landis, who was perhaps best known for 
his work in developing the Landis grinding and threading ma- 
chinery. Mr. Landis was 
born in 1854 and learned 
his trade as a machinist 
in the shops of Frank F. 
and Ezra F. Landis of 
Lancaster. In 1874 he 
became a partner of his 
brother under the firm 
name of F. F. & A. B. 
Landis for the manufac- - 
ture of small stationary 
engines and portable 
steam engines. Mr. Lan- 
dis was for a number of 
years in charge of the 
tool department of the 
Geiser Manufacturing 
Company, Waynesboro, 
Pa., where he developed 
the first Landis grinding 
machine which was em- 
ployed in a commercial 
way. In 1890 a partner- 
ship was formed with his brother, F. F. Landis, under the firm 
name of Landis Brothers for the manufacture of cylindrical grind- 
ing machines. In 1903 the Landis Machine Company was organ- 
ized to manufacture the Landis threading machines and these 
two companies were largely responsible for the development and 
growth of the town of Waynesboro. In the fall of 1910 Mr. 
Landis severed his connection with both the Landis Tool Com- 
pany and the Landis Machine Company, taking up his residence 
at Chestnut Hill, Philadelphia, where he opened up an engineering 
laboratory for the development of many inventions, chief among 


A. B. Landis 


-which was a mechanical speed change mechanism for automobiles, 


machine tools, etc. In the fall of 1919 he organized the firm of 
A. B. Landis & Son for the purpose of commercial grinding and 
the development of mechanical ideas. He was actively connected 
with this business up to the time of his death, which was very 
sudden. 


An announcement has been issued that the Safety Car Heating 
& Lighting Company has acquired the business of the Stone-Frank- 
lin Company, Inc., for the United States and Cuba, and will in 
the future be in a position to supply Stone-Franklin equipments 
where required and the necessary spare parts for the maintenance 
of equipments now in service. 


The American Engineering Company, Philadelphia, has taken 
over the Standard Crane and Hoist Company and the patent and 
manufacturing rights to the monorail electric hoist with low head- 
room, formerly known as the Standard. H. S. Valentine, Chief 
Engineer of the Standard Crane and Hoist Company, brings to 
tte American Engineering Company more than twenty years’ ex- 
r-rience in the design and manufacture of hoists and the solution 
of material handling problems in practically every industry. He 
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is directing the sales, and supervising the manufacture of the hoists. 
The American Engineering Company has reorganized its No. 1 
plant to accommodate the work of building and testing the hoists 
on a commercial basis. 


Major Frank S. Robbins, who recently returned from the 
Orient after serving as a mechanical adviser for the Inter-Allied 
Technical Board at Harbin, Manchuria, has joined the forces of 
the Pittsburgh Testing Laboratory at Pittsburgh, Pa., having 
been appointed railway representative of this organization. After 
graduating from Purdue University, Major Robbins began his 
railroad work in 1900 as a machinist apprentice for the Pennsy]l- 
vania Railroad at its Meadows shops, and continued in its service 
until March, 1921. After the time the company’s locomotive 
testing laboratory was opened at Altoona, Major Robbins was 
assigned to work at that place. Subsequently, he occupied posi- 
tions as motive power inspector, assistant road foreman of engines, 
assistant master mechanic and master mechanic, his last appoint- 
ment being master mechanic of the Pittsburgh Terminal division. 
During the war, he served with the 19th Engineers and later 
was commanding officer of the 65th Engineers and acted as super- 
intendent of motive power of the 16th Grand Division of the 
Transportation Corps. 


W. H. Winterrowd has been appointed assistant to the president 
of Lima ‘Locomotive Works, Inc., with headquarters at New York 
City. Mr. Winterrowd was born on April 2, 1884, at Hope, Ind. 
He attended -the public 
schools at Shelbyville, 
Ind., and was graduated 
in 1907 from Purdue 
University. During his 
college vacations he was 
employed as a black- 
smith’s helper on the 
Lake Erie & Western, at 
Lima, Ohio, and as a car 
and air brake repairman 
on the Pennsylvania, 
Lines West, at Dennison, 
Ohio. After graduation 
in 1907 he became a special 
apprentice on the Lake 
Shore & Michigan South- 
ern, and in 1908 he went 
with the Lake Erie, Al- 
liance & Wheeling as en- 
ginehouse foreman at 
Alliance, Ohio. In 1909 
he became night engine- 
house foreman of the Lake Shore & Michigan Southern at Youngs- 
town, Ohio, and in 1910 was made roundhouse foreman at Cleve- 
land. Later in the same year he was promoted to assistant to 
the mechanical engineer of the Lake Shore. Since September, 
1912, he has been with the Canadian Pacific at first as mechanical 
engineer, in 1915 he was appointed assistant chief mechanical en- 
gineer and in 1918 was appointed chief mechanical engineer, which 
position he held to the time of his appointment as above noted. 
‘Mr. Winterrowd is active in the Mechanical Section of the Amer- 
ican Railway Association, being a member of the General Com- 
mittee. He is also active in the American Society of Mechanical 
Engineers. Together with H. H. Vaughan and Frank H. Clark 
he contributed greatly to the success of the boiler code of the 
societv. Among the papers he has presented is a noteworthy article 
on refrigerator cars. He has taken particular interest in the 
railroad section, serving as vice-chairman of the executive com- 
mittee last year and is still a member of this committee. 


W. H. Winterrowd 


C. J. Burkholder, supervisor of service of the Franklin Railway 
Supply Company, Inc., New York, died on December 22 in St. 
Mary’s Hospital, Kansas City, following an operation. Mr. Burk- 
holder was born on May 9, 1870. He began railroad work at 
Tyrone, Pa., and subsequently was a locomotive fireman and engine- 
man on the Union Pacific. He then went to the Kansas City 
Southern as a locomotive engineman, later serving consecutively as 
traveling engineer, trainmaster, general road foreman of engines 
and division superintendent. He left the Kansas City Southern to 
become a mechanical representative of the Economy Devices Cor- 
poration, which was afterwards merged into the Franklin Railway 
Supply Company, Inc. During the period of the war, Mr. Burk- 
holder returned to railroad work, leaving the Franklin Railway 
Supply Company, of which he was then western sales manager, on 
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November 1, 1918, to become master mechanic of the Kansas City 
Southern. On January 1, 1921, he returned to the Franklin Rail- 
way Supply Company as special engineer assigned to work in con- 
nection with the locomotive booster, and since the following Oc- 
tober was supervisor of service. 


The Westinghouse Air Brake Company, Wilmerding, Pa., has 
made the following appointments in the Eastern district: E. W. 
Davis, representative at New York of the Westinghouse Traction 
Brake Company. has been promoted to representative, Westing- 
house Air Brake Company and Westinghouse Traction Brake Com- 
pany, in charge of the Boston, Mass., office. G. H. Martin, me- 
chanical expert for the Westinghouse Traction Brake Company, 
has been promoted to representative, Westinghouse Air Brake 
Company and Westinghouse Traction Brake Company, 
with headquarters at Boston. F. H. Whitney, repre- 
sentative of the Westinghouse Air Brake Company, has been 
promoted to export representative, Westinghouse Air Brake Com- 
pany and Westinghouse Traction Brake Company, with head- 
quarters at New York, and H. B. Gardner has been appointed 
representative, Westinghouse Air Brake Company, reporting to 
the New York office. ‘Mr. Gardner was formerly with the Lo- 
comotive Stoker Company, Pittsburgh, whose service he entered 
in June, 1916. After serving for some time in the Stoker Com- 
pany’s shops, he was made mechanical expert and during the last 
few years was attached to the sales department of that company. 


Decision in Locomotive Stoker Patent Suit 


The United States Circuit Court of Appeals for the Third Cir- 
cuit, at Philadelphia, on January 3, handed down a decision in 
the suit of the Locomotive Stoker Company vs. The Elvin Me- 
chanical Stoker Company, which was brought in the United States 
District Court for the District of Delaware. Infringement was 
charged of the Gee and the Street patents for locomotive stokers, 
and Judge Morris, in the District Court, held that there was no 
infringement of the Gee patent, but that the Street patent was 
infringed. The Court of Appeals affirmed this decision as to the 
Gee patent, and reversed it as to the Street patent, holding that 
neither patent was infringed by The Elvin Mechanical Stoker Com- 
pany and ordering the suit to be dismissed as to both patents. 


TRADE PUBLICATIONS 


Etvin MECHANICAL STOKER.—A Service Hand Book and Shop 
Manual No. 2 has been issued by The Elvin Mechanical Stoker 
Company, 50 Church street, New York. This booklet, which is 
of pocket size and contains 130 pages, describes the various parts 
of the stoker and gives instructions for operation, inspection and 
maintenance. A series of plates with part numbers and tables of 
the proper names of all pieces will be of assistance to those who 
have to call for or order repair parts. 


SELF-OPpENING Diz HeEAps.—The Eastern Machine Screw Cor- 
poration, New Haven, Conn., has published a pocket size edition 
of its ninety-six page catalog, descriptive of the H&G self- 
operating die heads. The book contains fifty-six illustrations and 
deals in a most interesting manner with the design, workmanship 
and adaptability of H&G die heads. The publication contains a 
great deal of information and many tables of value to the manu- 
facturer or whoever is cutting threads. The book has been put 
out in this size especially for the man in the shop and to make 
wider distribution of this data possible. 


PRoTECTING PIPE AGAINST INTERNAL CorroSION.—In_ recent 
years engineers have given considerable study to eliminating the 
rapid corrosion which occurs in iron and steel pipes carrying hot 
water under pressure. The result of recent research on this sub- 
ject is well set forth in a bulletin entitled “The Protection of Pipe 
Against Internal Corrosion” recently issued by the National Tube 
Company, Pittsburgh, Pa. The bulletin contains a number of 
papers on the fundamental causes of corrosion, details of the mech- 
anism of corrosion, practical means of preventing corrosion and 
typical results of corrosion prevention. The methods discussed in- 
clude mechanical de-aerating of water, fixing free oxygen by 
chemical combination, combined mechanical and chemical de- 
acration and the use of protective coatings. 


Fepruary, 1923 


EQUIPMENT AND SHOPS 


Locomotive Orders 


THE CANADIAN NATIONAL has ordered 43 locomotives from the 
American Locomotive Company. 


THE Grand Trunk has ordered eight switching locomotives 
from the Lima Locomotive Works. 


THE VirGINIAN has ordered 15 2-8-8-2 Mallet type locomotives 
from the American Locomotive Company. 


Tue Canapian Pactric has ordered 16 4-6-2 type locomotives 
from the American Locomotive Company. 


THE St. Louis SouTHWEsTERN has ordered 15 2-8-0 type locomo- 
tives from the Baldwin Locomotive Works. 


THe Caicaco & Eastern Ituinors has ordered 10 2-8-2 type 
locomotives from the American Locomotive Company. 


Te CENTRAL or New Jersey has ordered six 2-6-2 type sub- 
urban locomotives from the Baldwin Locomotive Works. 


THe New York, Cuicaco & St. Louis has ordered six 4-6-2 
type locomotives from the American Locomotive Company. 


Tue LouisviLLe, HENDERSON & St. Lours has ordered five 4-6-2 
type locomotives from the American Locomotive Company. 


THe ILtinors CENTRAL has ordered 35 2-8-2 type from the Bald- 
win Locomotive Works and 15 4-8-2 type from the American 
Locomotive Company. 


THe Caicaco & Norta Western has ordered 18 2-8-2 type, 12 
4-6-2 type and 20 0-6-0 type switching locomotives from the Amer- 
ican Locomotive Company. 


THe CENTRAL oF Georcia has ordered five 4-8-2 type locomo- 
tives from the American Locomotive Company and 10 2-8-2 type 
from the Lima Locomotive Works. 


THE Union Paciric has ordered 18 2-10-2 type locomotives from 
the Baldwin Locomotive Works; 37 2-10-2 type from the Lima 
Locomotive Works, and 18 2-10-2 type also 5 Mallet type from 
the American Locomotive Company. 


THE PENNSYLVANIA has authorized the placing of orders for 300 
locomotives to be constructed and delivered during the present 
year. Of the total number, 125 will be constructed at the company’s 
Altoona Works. They will consist of 42 heavy passenger loco- 
motives, 40 medium weight passenger locomotives, and 43 switching 
locomotives. The remainder of the authorization covers 175 heavy 
freight engines. Arrangements for construction of 100 of these 
have been made with the Baldwin Locomotive Works. The allot- 
ment of the other 75 will be determined later. 


Passenger Car Orders 


THE BALTIMORE & Onio has ordered four dining cars from the 
Pullman Company. 


THE Union Paciric has ordered 21 baggage and mail cars from 
the Standard Steel Car Company. 


Tue Missouri Pacirtc has ordered 17 steel coaches from the 
American Car & Foundry Company. 


THe New York CENTRAL is having 60 milk cars built at the 
shops of the Merchants’ Dispatch and is having a dynamometer 
car built in its West Albany shops. 


THE AMERICAN RaILway Express has ordered 150 express re- 
frigerator cars from the General American Car Company. These 
are in addition to the order for 150 placed last year. 


Tue Unton Pactric has ordered 200 50-ft. refrigerator cars 
equipped for passenger train service from the American Car & 
Foundry Company and 100 from the General American Car 
Company. 

Tue CANADIAN NATIONAL has ordered 50 express refrigerator 
cars and 10 baggage cars from the National Steel Car Corpora- 
tion; 10 mail and express cars 35 coaches, 20 sleeping cars and 20 
baggage cars from the Canadian Car & Foundry Company. 
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Freight Car Orders 


THE ILLINoIs CENTRAL has ordered 500 ballast cars from the 
Rodger Ballast Car Company. 


THE SOUTHERN Paciric has ordered 575 general service cars 
from the General American Car Company. 


THE Union Tank Car Company has ordered 500 tank cars 
from the American Car & Foundry Company. 


THE ATLANTA & West Point has ordered 150 hopper cars of 
55 tons’ capacity from the American Car & Foundry Company. 


THE PHILiirs Perroteum Company, Bartlesville, Okla., has 
ordered 100 tank cars from the Standard Tank Car Company. 


A. B. C. REFRIGERATOR TRANSIT Company, New York City, is 
having 500 refrigerator cars built at the shops of the Merchants’ 
Dispatch. 


THE CHICAGO, INDIANAPOLIS & LouISVILLE has ordered 300 steel 
underframes and steel superstructures for gondola cars from the 
Pullman Company. 


THE CENTRAL oF Georcta has ordered 100 stock cars, 300 hopper 
cars, 200 composite gondola cars and 500 box cars from the Chick- 
asaw Shipbuilding Company. 


THE Great NorTHERN has ordered 1,000 U. S. R. A. standard 
box cars from the Pullman Company and has also ordered 500 
automobile cars from the American Car & Foundry Company. 


THE Cuicaco, Rock Istanp & Paciric has ordered 500 auto- 
mobile cars from the Bettendorf Company, 250 flat cars from the 
American Car & Foundry Company and 250 refrigerator cars 
from the General American Car Company. 


THe UNITED Fruit Company has ordered 100 flat cars of 20 
tons’ capacity from the Magor Car Corporation for use on the 
Truxillo Railroad, Honduras. A contract for 10 flat cars of 20 
tons’ capacity has been given to the Gregg Company, Ltd. 


THE CHICAGO & NortH WESTERN has ordered 3,000 single sheath 
box cars of 80,000-Ib. capacity, divided equally between the General 
American Car Company, the American Car & Foundry Company 
and the Western Steel Car Company, and has placed an order for 
200 steel underframe milk cars with the Pullman Company. 


THE CANADIAN NATIONAL has ordered 1,000 box cars from the 
National Steel Car Corporation; 1,000 box cars and 100 ballast 
cars from the Canadian Car & Foundry Company; 500 box cars, 
100 general service cars and 100 steel coal cars from the Eastern 
Car Company, and will also have 276 general service cars repaired 
at the shops of the Eastern Car Company. 


THE BALTIMORE & Onto has ordered 4,000 all steel hopper cars 
from the following companies: Pressed Steel Car Company 1,500, 
American Car & Foundry Company 1,000, Standard Steel Car 
Company 500, Youngstown Steel Car Company 500, and Ralston 
Steel Car Company 500. Contracts were also let for the 1,000 
steel gondola cars to the Cambria Steel Car Company and for 
1,000 box cars to the Standard Steel Car Company and 1,000 box 
cars to the Liberty Car & Equipment Company. 


Machinery and Tools 
THE SOUTHERN Paciric has placed an order for an axle lathe. 


THE LouisviLLe & NASHVILLE has placed an order for a 40-in. 
planer. 


Tue Missouri Paciric has ordered a 200-ton locomotive hoist 
from the Whiting Corporation. 


THE PENNSYLVANIA CoAL Company has ordered a rotary shear 
from Joseph T. Ryerson & Son. 


Tue Texas & Paciric has placed orders for a set of bending 
rolls, also for two plate flanging clamps. 


Tue New York, New Haven & HaArtrorp has placed orders 
for a 2,000-Ib. steam hammer and a 36-in. lathe. 


Tue Kansas City SouTHERN has ordered one 250-ton, 70-ft. 
traveling crane and one 15-ton locomotive crane from the Whiting 
Corporation, Harvey, Ill. 


THE DELAWARE, LACKAWANNA & WESTERN has placed orders for 
tools as follows: A 54-in. Chambersburg 500-ton, single end car 
wheel press; one Winton 6-in. and one Winton 4-in. double spindle 
centering machine; two 14-in. Allen double spindle sensitive drilling 
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machines; one Chicago steel power bending brake; two 42-in. ver- 
tical drilling machines; one 72-in. Bement duplex control, motor 
driven boring and milling machine; one Niles-Bement-Pond rapid 
production standard 48-in. planer; two Ryerson-Conradson 5-ft., 
high power, plain radial drills; two Ryerson-Conradson 30-in. 
selective geared engine lathes; two Ryerson-Conradson 17-in. selec- 
tive geared hand portable engine lathes; seven 2l-in. Ryerson- 
Conradson selective geared head engine lathes; one McCabe pneu- 
matic flanging machine; one 36-in. Morton new type, heavy duty 
draw cut railroad shaper; one Buffalo universal No. 25 slitting 
shear, punch and bar cutter; one Brown & Sharpe No. 5B heavy 
plain milling machine; four Gould & Eberhard universal type crank 
shapers; one ‘Warner & Swazey No. 2A universal hollow hexagon 
turret lathe. 


Shops and Terminals 


THe St. Lours-SaNn FRANCISCO is constructing an 80-ft. by 
100-ft. tank shop with company forces at Sherman, Tex. l 


Tue Missouri, Kansas & Texas has awarded a contract to 
Joseph E. Nelson & Sons, Chicago, for the construction of a six- 
stall addition to the roundhouse and a new power house at Frank- 
lin, Mo. 


THe SOUTHERN PAciFic is constructing with company forces two 
40-ft. by 60-ft. one-story, frame shop buildings, with concrete floors, 
to cost approximately $11,000. This company is also constructing 
a 44-ft. by 625-ft. frame car repair shop to cost approximately 


$26,000. 


Tue Union Paciric has completed plans for the construction of 
new shop and yard facilities at Los Angeles, Cal., and will begin 
work on the first unit of the improvements at once. The new ter- 
minal is to be located between Jaboneria road and Telegraph road, 
south of Ninth street on the main line in the eastern part of Los 
Angeles. The principal structures of the first unit, which will cost 
approximately $1,750,000, are a 20-stall brick engine house, a 100-ft. 
turntable, a locomotive erecting and boiler shop, a coach, car and 
blacksmith shop and a car repair shop with related facilities, in- 
cluding transfer table, storehouse, lumber and iron sheds, office 
buildings, power house, oil house and oil supply system. 


PERSONAL MENTION 


General 


J. W. SMALL, formerly superintendent of motive power of the 
Seaboard Air Line and later superintendent of motive power and 
shops of the Cuba Railroad, has been appointed chief mechanical 
officer of the Chesapeake 
& Ohio. He will have 
entire charge of the me- 
chanical department and / 
his headquarters will be 
at Richmond, Va. Mr. 
Small was born on Sep- p- sa 
tember 24, 1870, at Chat- r 
ham, Ont., and was edu- s 
cated in the high schools T” Ae 
of that city and at the 
Collegiate Institute. He 
began railway work in 
1887 as a machinist’s ap- 
prentice on the Northern 
Pacific. In 1892 he went 
to Pocatello, Idaho, as a 
machinist for the Oregon 
Short Line. The follow- 
ing year he went to Ta- 
coma, Wash., as a ma- 
chinist for the Northern 
Pacific. Later in the 
same year he entered the service of the Southern Pacific as a 
machinist and served subsequently as gang foreman, roundhouse 
foreman, assistant master mechanic and master mechanic for that 
company. In 1906 he became superintendent of motive power of 
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the Mexican lines of the Southern Pacific. In 1910 he went to 
the Kansas City Southern in a similiar capacity and the following 
year became superintendent of motive power for the Missouri Pa- 
crìc. The same year he went with the Sunset Central Lines 
(Galveston, Harrisburg & San Antonio, Houston & Texas Cen- 
tral, Morgan’s Louisiana & Texas, Texas & New Orleans, etc.) as 
assistant genera! manager. In 1913 he was appointed superin- 
tendent of motive power of the Seaboard Air Line. Mr. Small, 
during federal control, served first as mechanical assistant to the 
regional director, Southern region, and later as mechanical staff 
officer to the regional director of the same region. In April, 1921, 
he was appointed superintendent of motive power of the Cuba 
Railroad with headquarters at Camaguey, Cuba, from which posi- 
tion he resigned in July, 1922. 


A. L. Moer has been appointed mechanical inspector of the 
Chesapeake & Ohio, reporting directly to the chief mechanical 
officer. 


RosBErT COLLETT, superintendent of fuel and locomotive perform- 
ance, has been appointed fuel agent of the St. Louis-San Francisco, 
with headquarters at St. Louis. 


C. C. Cannon, roundhouse foreman of the Chicago Great West- 
ern at Kansas City, Mo., has been promoted to system fuel super- 
visor, with headquarters at Chicago. 


R. W. Retrerer, ‘acting mechanical engineer of the Cleveland, 
Cincinnati, Chicago & St. Louis, with headquarters at Cincinnati, 
Ohio, has been appointed mechanical engineer with the same head- 
quarters. 


Grorce H. RussuLpt, valuation engineer of the mechanical de- 
partment of the Chicago Great Western with headquarters at Oel- 
wein, Ia., has been appointed mechanical engineer, succeeding F. 
W. Stubbs, resigned. 


Master Mechanics and Road Foremen 


J. L. BRENNAN has been appointed acting master mechanic of 
the Delaware & Hudson with headquarters at Carbondale, Pa. 


C. H. Womack has been appointed road foreman of engines of 
the Chesapeake & Ohio with headquarters at Peach Creek, W. Va. 


J. J. Cattanam has been appointed road foreman of engines 
of the Chesapeake & Ohio with headquarters at Huntington, 
W. Va. 


A. R. Numsers has been appointed road foreman of engines of 
the Eastern division of the Atchison, Topeka & Santa Fe, with 
headquarters at Ottawa, Kan. 


J. J. MELLEN has been appointed master mechanic of the Cin- 
cinnati ‘Northern, with headquarters at Van Wert, Ohio, succeeding 
W. R. Beck, who has resigned. 


Shop and Enginehouse 


W. H. Piper, who has had charge of the enginehouse at Mifflin, 
Pa., for several years, has been appointed foreman of the Enola, 
Pa., enginehouse of the Pennsylvania, succeeding P. L. Binghaman, 
transferred. 


P. L. BINGHAMAN, foreman of the Enola, Pa., enginehouse of 
the Pennsylvania, has been appointed foreman of roundhouse No. 2 
at Harrisburg, Pa., succeeding W. H. Bickley, who has been trans- 
ferred to the new Juniata shops. 


Purchasing and Stores 


H. C. Stevens has been appointed general storekeeper of the 
Wabash, succeeding R. F. Augsburger, who has resigned. 


W. H. Kine, Jr., has been appointed assistant to vice-president 
of the Seaboard Air Line with headquarters at Norfolk, Va. He 
will perform such duties in connection with purchases as may be 
assigned to him by Vice-President M. J. Caples, to whom the 
direction of the department of purchases and stores has been 
assigned in addition to his other duties. The office of general pur- 
chasing agent has been abolished. 


Obituary 


C. E. Nutter, electrical engineer of the Atchison, Topeka & 
Santa Fe, with headquarters at Topeka, Kan., died on January 20. 


H. McCrure. general inspector of freight car equipment of the 
Missouri Pacific, died of heart disease on January 5, while at work 
in his office at St. Louis, Mo. 
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The competition on car inspection which was announced in 

the February issue of the Railway Mechanical Engineer will 

close on March 30. There is still time 

Send for any who are interested in this sub- 

in ject to send in articles to be considered 

Your Ideas for the two prizes. The editors desire 

especially to emphasize the fact that in 

addition to the prize articles any other contributions contain- 

ing meritorious ideas will be published and paid for at the 

regular space rates. It is hoped that a considerable number 

of our readers will discuss this subject in order that we may 

be able to present a comprehensive review of car inspection 

practices on various railroads. The prizes, as announced 

last month, are $50 and $35, for the best articles on car 

inspection received at the New York office on or before 
March 30. 


A well-informed engineer who had spent considerable time 
investigating manufacturing shops recently made the state- 
ment that the results obtained in almost 


How to all plants are largely independent of the 
Get methods and equipment. This is a 
Results rather extreme statement and one which 


many people will be inclined not to ac- 
cept. Nevertheless it must be recognized that ‘many factors 
which influence the efficiency of a plant are not controlled by 
the quality of its equipment but rather by the degree of 
effectiveness with which available facilities are used. Almost 
anyone who has visited different railroad shops can call 
to mind certain plants that stood out from the rest because 
of systematic methods which made it possible to obtain high 
output. It would not be difficult to find examples to illus- 
trate the opposite condition where shops have relatively good 
equipment but due to lack of system and absence of co-opera- 
tion between departments, the employees fail to work 
together toward a definite goal and regardless of how urgently 
equipment is needed or how much attention the supervising 
officers give to rushing work through the departments the 
output does not come up to the standard for a well organized 
shop of the same size. 

The majority of railroad shops are handicapped with ma- 
chine tools and equipment that should have been replaced 
vears ago. While numerous projects are now under way 
for additions and improvements to shops, it will be a long 
time before the general situation can be greatly improved. 
In the meantime shop foremen should not allow the poor 
facilities to discourage them from making every effort to 
get the best possible results with the equipment at hand. 
Often shop conditions can be materially improved by simple 
home-made appliances. The biggest single factor in the 
efficiency of a shop is the attitude of the individual work- 
man. The foreman who combines fairness, courage and 
enthusiasm can usually succeed in getting men interested in 
their work and obtain co-operation which will get results 
under the most trying conditions. 
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Practically all railroad shops are now crowded to their full 
capacity with locomotives undergoing repairs. With insistant 
nes demands for motive power and with 
Repairing forces in many cases still disorganized 
Locomotives for from the strike, the situation is very 
Economy trying to the foremen. When work is 
| rushed, there is always a tendency to 
neglect details, and for that reason every foreman should 
impress upon his men that a locomotive poorly repaired usu- 
ally wastes many times the amount that is saved by rushing 
it out of the shop. Some mechanics fail to realize how their 
work affects the operation of the locomotives, and the lack 
of such knowledge often leads to serious mistakes. For 
example, a boiler-maker repairing ash-pans found that the 
section over the trailer wheel was sometimes cut by the 
flange on the trailer tire. To overcome the trouble, he raised 
the entire ash-pan closer to the mudring, not realizing that 
by so doing he was reducing the efficiency of the boiler and 
decreasing the capacity of the locomotive. Few men, unless 
they have had considerable experience, understand the neces- 
sity for accurately locating the stack and alining the exhaust 
nozzle so that the jet will be exactly in the center. Foremen 
should also impress upon the men the importance of careful 
work in applying cylinder and valve rings, in setting valves 
properly, in fitting up superheater units and steam pipes 
so that they will stay tight, and in fact all work that affects 
steam consumption. The price which the railroads pay for 
coal at present ranges from $3 to $6 per ton, so the cost of 
fuel for a single trip with a large locomotive may be from 
$60 to $120. Giving the shopmen an understanding of the 
cost of locomotive fuel and the extent to which slight errors 
may affect the coal consumption, should have a good effect in 
making them more accurate in their work, and insure that 
locomotives which have received repairs will operate with 
maximum economy. 


The determination of factors vital to efficient boiler operation 
is the subject of an article in this issue worthy of special 
study. Considering the investment in- 


Boiler volved and the possibilities of economy 
Operating or waste, too little attention is ordi- 
Factors narily given to the operation of railway 


boiler rooms by higher mechanical de- 
partment officers. Unless the higher officers show a continual 
interest in economical boiler operation it is useless to expect 
the rank and file of employees to give the subject much atten- 
tion, or care how much coal is wasted. In a specific case a 
supposedly expert fireman was shown the bad effects on fur- 
nace efficiency of too much excess air. A surprise visit two 
hours after giving the instructions showed him reverting to 
his old practice of opening the fire-doors unnecessarily. Con- 
tinued effective supervision is the price of economical boiler 
operation. 
Obviously the first place to start in saving coal (which is 
money) in the boiler room is at the furnace. The article re- 
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ferred to contains interesting data regarding combustion 
rates and furnace efficiencies, conditions essential to the best 
operation of stoker equipment, and the prevention of clinker 
formation. The need of simple instruments such as draft 
gages, recording or indicating CO, apparatus, steam flow 
meters and pyrometers is pointed out as enabling furnace 
conditions to be controlled so that maximum economy will 


result. According to the author an elaborate set of instru-. 


ments is not necessary but in view of the large investment in 
boiler room equipment, there should be no hesitation in ap- 
propriating the relatively insignificant amount of money 
needed for instruments to make the investment profitable. 

Records of the percentage of CO, obtained during two 
24-hour test periods by two men firing the same boiler unit 
are included, and afford an interesting comparison. The rela- 
tive efficiency of the two men is apparent and also the effect 
of excess air at fire-cleaning periods, emphasizing the value 
of mechanical dumps which speed up the operation. The 
balance of the article, devoted to the importance of high CO,, 
methods of finding the combined boiler efficiency, heat bal- 
ance calculations, and curves showing the cost of steam will 
be published next month. 


Attention has been called so frequently to the large amount 
of idle time of locomotives and cars that some are rather 
weary of the repetition and others are 


Waiting wondering why somebody does not 
To really do something in regard to the 
Go matter. It would be a good thing if 


every railroad man would ask himself 
whether there is not some way in which he might assist in 
bettering the situation. We all know that in periods of 
so-called car shortage, as well as in periods of car surplus, 
a large number of freight cars are in shops waiting to be 
repaired, on sidings to be unloaded or loaded, in yards wait- 
ing to be made up into trains or waiting for trains to go, 
or on the road waiting for cars in other trains to pass or get 
out of the way. Locomotives are waiting at terminals to be 
cleaned, coaled, inspected, repaired or are kept idle because 
trains are not ready for them. But little will ever be accom- 
plished by the mechanical department putting the respon- 
sibility on the operating department—or vice versa—or by 
calling attention in a general way to the large part that the 
general shipping public play in responsibility for the unsat- 
isfactory condition. 

In this, as in so many other matters that are worth while, 
results can best be accomplished by direct action and by the 
co-operation of all parties or departments.- In some places 
idle locomotive hours may be increased by a lack of terminal 
facilities—poorly arranged buildings, antiquated machine 
tools or an insufficient number of the proper tools. Where 
the size and number of locomotives have outgrown terminal 
facilities more lasting good can be accomplished by invest- 
ments at these points than by purchasing more power. In 
other cases there may be a pressing need for improvements 
in the design of locomotives or cars, of the selection and 
purchase of power and rolling stock better suited for changed 
conditions of traffic. In still other places the standards of 
maintenance may be such that engine failures delay or upset 
plans for the movement of traffic. Hot boxes on cars are 
another source of annoyance and delays. Men in the me- 
chanical department can aid materially in making it possible 
for a freight locomotive to average more than 80 or 90 miles 
a day, spending seven or eight hours on the road and the 
balance of the time at terminals. Freight cars also would 
earn far more revenue if they could be made to travel 30 
miles or more a day. All indications point to a continuance 
of the present heavy railroad traffic. The men in the me- 
chanical department should take this into consideration and 
should not try to handle their work as if this was a temporary 
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condition but should plan to make whatever changes are 
necessary in facilities and methods to enable them to take 
care of the increased business promptly and efficiently. 


In the course of a conversation with a railroad officer the 
manager of a large restaurant made some comments on the 
railroad labor situation in which he 
presented a viewpoint that deserves 
careful consideration. Contrasting the 
conditions in restaurants with those on 
railroads he said: “I don’t see why 
there should ever be a strike on the railroads or why the 
roads should have difficulty in getting high-grade men. In 
hiring employees for a restaurant there are very few induce- 
ments that can be offered. The work is unpleasant and 
monotonous, there is practically no chance for advancement 
and wages are low. Railroads should be able to get the 
pick of high-grade men because railroad work is interesting, 
wages are high, the pass privilege is of real value, employ- 
ment is regular and the example of the men who have started 
at the bottom and become railroad presidents should appeal 
to and inspire every ambitious employee.” 

If the real facts regarding railroad employment could 
be brought to the attention of shopmen at regular intervals 
it would, no doubt, have a good effect in counteracting the 
misleading statements of those who are constantly trying to 
stir up discord between the managements and the employees, 
because the actual conditions bear out the statements quoted 
in the preceding paragraph. For example the report of 
weekly earnings in New York State factories shows that 
throughout the state wages of emplovees in railroad repair 
shops ranked fourth out of 64 industries and outside of 
New York City they ranked second. Government statistics 
also show that railroad shop employees have a greater con- 
tinuity of employment than the workers of almost any other 
industry. A great deal of money is spent by propagandists 
to put before the workers misleading statements regarding 
excessive profits of the railroads and the ill feeling thus 
created is responsible not only for strikes but also for 
lessened production while the men are at work. It is time 
that the railroads adopted a more aggressive policy. Instead 
of allowing these misstatements to go unanswered railroad 
officers should refute them by giving publicity to reliable 
statistics to make railroad employees realize the fact that 
they are now a favored class both in the matter of wages 
and working conditions. 


Advantages of 
Railroad 
Employment 


The annual report of the Bureau of Locomotive Inspection 
for the year ending June 30, 1922, is gratifying in that it 
shows a decrease in the number of de- 
Importance of fects found by the inspectors of the 
Thorough bureau together with a noticeable re- 
Inspection duction in the number of accidents, this 
in spite of a considerable increase in 
the number of locomotives inspected. These results would 
indicate an attempt on the part of the roads to bring their 
power up to a higher stage of maintenance and also good 
work on the part of the numerous railroad inspectors at 
terminal points. If the report is examined in detail it will 
be noted that the gain is by no means a uniform one, there 
being increases due to defects of certain parts, among which 
may be mentioned rods, motion work and trucks—leading, 
trailing and tender. 
For some months practically all roads have been having 
a hard struggle to keep their motive power in operative con- 
dition and to restore ccnditions as soon as possible to those 
prevailing before the strike. The inspector is a vital factor 
in accomplishing this for dependence must be placed upon 
the carefulness with which he performs his work and makes 
out his reports. Thoroughness, a knowledge of where to 
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look and how to inspect combined with eternal vigilance, are 
indispensable requisites for a person in this position. A 
recent occurrence which might have resulted in a disastrous 
passenger wreck, was caused by the failure to detect a flaw 
and will serve as an illustration of the responsibilities and 
importance of the work of the inspector. While running at 
a high speed the rear truck on the tender of a locomotive 
hauling a passenger train broke down. This tender truck 
was immediately derailed and the locomotive broke loose 
from the train. Fortunately the tender did not overturn and 
the parts torn off the truck did not cause derailment of the 
cars. The truck was of the arch-bar type and the failure 
was due to a break in the bottom arch-bar at the point 
where the sharp upward bend occurs. There was. an old 
crack more than half through the bar which must have 
been of long standing and yet probably had not been noticed 
by an inspector. This, despite the fact that failures in a 
truck of this type at this point are by no means so unusual 
that well posted inspectors would neglect to note conditions 
at this point. In building up a terminal force particular 
attention should be given to the selection and instruction of 
hew inspectors. 


New Books 


SAMPLING AND ANALYSIS OF CoaL, Coke AND By-Propucts; 
By the Chemists’ Committce of the United States Steel Cor- 
poration, 184 pages, 5 in. by 7% in. Bound in cloth. Pub- 
lished by the Carnegie Steel Company, Pittsburgh, Pa. 


In order to determine accurately the properties of coal, it is 
essential that the right method be used in the sampling and 
analysis, because of the large amount of fuel bought on the 
basis of the contents as determined in the laboratory. The 
subjects treated in this book are especially important to the 
railroads. The fact that the method described has been ap- 
proved by the foremost chemists of the constitutent com- 
panies of the Steel Corporation is sufficient evidence that 
the work can be considered as the best modern practice. 
While prepared primarily for by-product coke plants, it is 
well adapted for the use of railroad chemists and coal in- 
spectors. 

The first part of the book describes the method of sampling 
coal both at the mine and from railroad cars or belt con- 
veyors. This is followed by a section on physical tests of 
coal and coke following which the methods of making ap- 
proximate analyses of coal are described. The section on 
ultimate analysis includes methods for the determination of 
the different forms of sulphur in coal. The analysis of the 
ash is treated in detail and methods are given for determin- 
ing the clinkering temperature range. The determination of 
the calorific value of coal and coke by the bomb calorimeter 
or from the ultimate or approximate analysis is discussed. 
The remainder of the book covers the sampling and analysis 
of by-products which is not of direct interest to the majority 
of railroad readers. 


AMERICAN MALLEABLE CAST Iron. By H. A. Schwartz. 416 pages. 
6 in. by 9 in., illustrated, bound in cloth. Published by the 
Penton Publishing Company, Cleveland, Ohto. 


The American “black heart” malleable iron industry, which 
now has an annual capacity for one and a quarter million 
tons of castings, dates back to the discovery of the process 
in 1826 by Seth Boyden in a small foundry in Newark, 
N. J. The process is quite different from that employed in 
Europe for making “white heart” iron, which was first de- 
scribed by Reaumur in 1722. This book, which is the first 
complete treatise on “black heart”? malleable, has been writ- 
ten by a recognized authority on the subject. There are 
chapters on the history of the industry, methods of manu- 
facture, principles of metallurgy, procedure for tests and an 
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outline of properties. It is made more comprehensive by the 
addition of a bibliography of nearly 200 references to chap- 
ters and articles in English and foreign books and period- 
icals, and by a well-prepared index. 

From its scope, the book has evidently been written to 
meet the needs of the user, as well as those of the practical 
foundryman and the metallurgist. For the producer there are 
chapters in melting stock, fuel, refractories, furnaces and 
their operation, annealing practices, molding, patternmaking, 
cleaning and finishing. Inspection, tests and metallurgy are 
well covered together with information relative to physical, 
thermal and electrical properties. 

As a hand book of modern malleable practice, a record 
of past and present metallurgical investigation, and a com- 
pendium of information on the permissible uses of the prod- 
uct, it should be of value to the many railroad men respon- 
sible for the design, purchase or use of malleable castings. 


What Our Readers Think 


A New Induced Draft Arrangement for 
Locomotives 


San Francisco, Calif. 
To THE EDITOR: 
A contrivance that would set up an induced draft without 
entailing any expense either to operate or to maintain and 
that would prevent the smoke from wreathing about the rim 


Fig. 1—Model of Frent End with Air Collector and Connections to 
Petticoat Pipe 


of the smokestack when the throttle valve is shut, obviously 
would be an improvement over the present blower of the 
steam-jet type. It also would make for safety, especially 
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with coal or wood fuel, since the higher the smoke as it floats 
past the cab, the less the chance for those riding in it to have 
their vision impeded or eyes injured by cinders. All known 
designs depend for maximum efficiency upon the current of 
air moving in a direction parallel to the axis of the boiler 
and against the front end. 

The arrangement that I have devised will elevate the 
smoke, whether the stack is of the ordinary straight type or 
of my design, and, with a brisk wind, the clear distance 
between the boiler and the smoke as it floats to the rear will 
be about two-thirds again as high as the smokestack, judging 
from experiments with the model illustrated in Fig. 1. With 
the ordinary straight stack, the smoke was only slightly ele- 
vated, but the issuing smoke showed distinctly that it was 
moving under the influence of a strong evacuating force 
inside the smokebox. 

Referring to Fig. 1, a broad, box-like projection will be 
noticed underneath the smokebox divided in the middle in 
such a way as to make a cavernous space as large as possible 
on each side. The partition should preferably taper to a 
sharp edge in front, instead of as shown. This attachment to 
the smokebox is for the purpose of catching the wind while 
the locomotive is running, and is connected to the petticoat 
pipe by two pipes which lead from the cavernous spaces to 
that pipe a short distance above its base, forming an acute 
angle therewith so that the stream of air will be diverted as 
little as possible in its passage to the smokestack. These 
branch pipes are of the same diameter and their cross- 
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Fig. 2—Effect of Wind-Shleld 
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sectional areas are equal in sum to that of the smokestack. 
They should be easily removable in order to facilitate with- 
drawal of the tubes. 

Fig. 2 shows diagrammatically the results of the wind 
tunnel experiments with a wind-shield which were conducted 
by the Navy Department. The wind-shield is shaded, and 
the arrows indicate the direction of stream lines; while “T” 
denotes turbulence, where the air is practically still. The 
wind blew from right to left at right angles to AB with a 
velocity of 40 m.p.h. A wind-shield of this form is applied 
to the bridge of the battleship California to protect the men 
standing behind it and relieve them from the discomfort 
resulting from a strong wind. The model shown in Fig. 1 
is provided with the same kind of wind-shield on the front 
of the smokestack. It would perhaps be better on a locomo- 
tive for the sake of looks, to have the wind-shield encircle 
the smokestack or to make the smokestack itself of that shape. 

A MECHANGINEER. 
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The Delaware, Lackawanna & Western Mikado Type Locomotives are the Most Powerful Ever Built 


Heavy Mikado Locomotive for the D. L. & W. 


Lackawanna Purchases 40 of the Most Powerful Mikado Locomo- 
tives Ever Built and Postpones Contemplated Electrification 


BOUT 40 per cent of the traffic of the Delaware, 
A Lackawanna & Western consists of anthracite coal 

mined in the vicinity of Scranton. Normally about 
900 to 1,000 cars of coal are handled per day, part of this 
going west in the direction of Buffalo and more than half 
east to New York. Scranton and the coal mines are located 
in a valley, and, while there are heavy grades, about 114 
per cent, in both directions, that toward the east over the 
Pocono mountains is considerably longer than the westbound 
grades. From Scranton east to Nay Aug, about 6 miles, 
the grade is 77 ft. to the mile and from Nay Aug to Goulds- 
boro, about 14 miles, the grade is 51 ft. to the mile. These 
grades out of Scranton present the most difficult operating 
Situation on the line between New York and Buffalo. 

In order to equalize the operative capacity of the road 
plans were drawn for the electrification of some 40 miles of 
gradients near Scranton, the intention being to furnish 
electric locomotive helper and pusher service, to the summits 
for east and west bound traffic. The first set of bids were 
rejected in the summer of 1921, and later new bids were 
called for. As the cost of this project was in excess of 
$5,000,000 it was finally decided to postpone electrification 
for the time being and to purchase 40 powerful Mikado type 
locomotives at a very much smaller investment, these loco- 
motives to be used for helper and pusher service as well as 
for regular road duty. i 

Coal trains are made up and taken through solid from 
Scranton to the west or to the seaboard, the necessary addi- 
tional helper and pusher service being given out of Scranton. 
The new Mikado locomotives with the helper service men- 
tioned are now hauling trains of 2,900 tons through from 
Scranton to Secaucus yard, near Hoboken. 

With these powerful locomotives a larger tender is used, 
the capacity having been increased from 10,000 gal. of 
water and 12 tons of coal to 12,000 gal. of water and 14 
tons of coal. This increased capacity enables the locomotives 
under ordinary conditions to take a train to the summit east 
of Scranton without taking water and to run 130 miles from 
Scranton to Secaucus yard without taking coal. 

The 40 new locomotives for the Delaware, Lackawanna 
& Western are noticeably heavier than those already in 
service and in terms of tractive force are the most powerful 
Mikado locomotives ever constructed. They were designed 
by the American Locomotive Company to meet the special 
traffic conditions on the D., L. & W. and were built at the 
Schenectady Works. These engines bear the road numbers 
of 2101 to 2140 inclusive. Their weight in working order 
is 356,500 1b. and their normal rated tractive force is 67,700 
lb. Being equipped with boosters having a rated tractive 
force of 11,500 lb. the total available tractive force for 
starting or heavy pulls is 79,200 lb. or 17 per cent over 
that of the locomotive cylinders alone. The locomotive cyl- 
inders are 28 in. by 32 in. and the driving wheels are 63 in. 
in diameter. 

The D., L. & W. has been a user of heavy Mikado loco- 
Motives in the past, having purchased 74 locomotives of the 
1200 class which are essentially alike. The last order from 
this design was for 10 locomotives placed in 1920. These 
also were built by the American Locomotive Company. A 
comparison of the dimensions, weights, and proportion of 
the two designs will be found in the accompanying table. 

It will be noticed from this table that the new Mikado 
locomotives have 10,600 lb. greater tractive force than those 
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previously used, an increase of 1814 per cent for the main 
cylinders, and an increase of 22,100 lb. or 381% per cent if 
the booster is included. The increase in tractive force of 
the main cylinders was obtained by changing the piston travel 
from 30 in. to 32 in. and raising the steam pressure from 
180 lb. to 200 lb. The weight of the engine in working 
order was raised from 328,000 Ib. to 356,500 1b., an increase 
of 8.7 per cent and the weight on the drivers from 256,000 
Ib. to 271,500 lb., an increase of slightly over 6 per cent. 
An axle load of 68,000 lb. would of course not have been 
permissible except for the favorable track and bridge con- 
ditions prevailing on the Lackawanna. The fact that an 
increase of 3814 per cent in total available tractive force 
was obtained by an increase of only 8.7 per cent in the total 
weight of the engine is an excellent example of what can be 
done by good designing combined with the introduction of 
the booster. 

The diameter of the boiler was increased from 84% in. 
to 90-5/16 in., inside the first ring, while the length of the 
firebox was increased 121% in. without change. in width, the 
grate area thereby being increased from 63.2 sq. ft. to 70.4 
sq. ft. The length over the tube sheets of 18 ft. was retained 
but the number of 2 in. tubes was decreased from 303 to 300 
and the number of 53@ in. flues increased from 43 to 50. 
The total evaporative heating surface was increased 3.9 
per cent while the increase in superheating surface was 
16.75 per cent. In the new locomotives the superheating sur- 
face is 25.2 per cent of the evaporative heating surface, a 
liberal allowance. Superheated steam is used not only for 
the main cylinders but also for the booster, the connection 
for the latter being made from the outside steam pipes. A 
combination exhaust stand is used for the locomotive and 
the booster cylinders. 

A comparison between the calculated cylinder horsepower, 
and the calculated boiler horsepower shows they are prac- 
tically the same and would indicate that these locomotives 
could be relied upon to be excellent steamers. The estimated 
coal rate when working at full capacity is 130 lb. per square 
foot of grate per hour. Stokers are provided, those for the 
new engines being furnished by The Elvin Mechanical 
Stoker Company. 

The driving wheels of both the old and the new design 
are 63 in. in diameter. The main driving journals of the 
new engines are 12 in. by 20 in., the front journals 10% in. 
by 18 in. and the others 1014 in. by 16 in. By using lateral 
motion driving boxes for the forward drivers the rigid wheel 
base is reduced to 11 ft. 4 in. The front trucks are of the 
Woodard type and the trailing trucks of the Delta type. 
Baker valve gear with 14 in. piston valves is used on both 
designs. Chrome-Vanadium steel was used for the main 
and side rods in order to keep their weight as low as possible 
and thus minimize the dynamic augment. 

The height of the new D., L. & W. Mikado locomotive is 
15 ft. 41 in., the extreme width 11 ft. and the coupled 
length of locomotive and tender 84 ft. 514 in. The smoke 
stack is 18 in. in diameter and the single exhaust nozzle 
7 in. in diameter. 

In addition to the booster, Elvin mechanical stoker and 
Baker valve gear other special equipment on these locomo- 
tives are the Alco power reverse gear, power grate shaker, 
automatic fire door of the Butterfly type, Pyle electric head- 
hight and Cleveland low water alarm. 

While the curvature on the main line of the Lackawanna 
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is moderate and while lateral motion driving boxes and a 
short rigid wheel base have reduced hub wear and flange 
wear to a relatively small amount, Chicago hydrostatic flange 
lubricators are installed to still further reduce the flange 
wear and decrease the friction on curves. 

Conditions on the Lackawanna call for considerable drift- 
ing of locomotives. For this reason Talmage drifting valves 
have been applied to the new Mikados so that it is not 
necessary to run with a cracked throttle. 

To avoid breakage and damage of the pilot drawgear 
when locomotives are used in pusher and helper service 
Miner friction draft gear is employed on the head end of 
these locomotives. 

These D., L. & W. Mikado locomotives will naturally be 
compared with those for the New York Central] Lines, one of 
the most striking designs brought out in 1922 and for which 
orders were placed for 191 for the various roads comprising 
that system. The New York Central engines weigh 334,000 
lb. in working order, have 28 in. by 30 in. cylinders, and 
63 in. driving wheels. They also are equipped with boosters 
and have a total rated tractive force of 74,500 lb. or 63,500 
lb. without the booster. They were fully described in the 
Railway Mechanical Engineer, September, 1922. Other 
heavy Mikado type locomotives recently ordered are those 
for the Central of New Jersey weighing 342,500 lb., having 
27 in. by 32 in. cylinders and a rated tractive force of 59,000 
lb. and those for the Northern Pacific weighing 337,000 1b., 
having 28 in. by 30 in. cylinders, and a rated tractive force 
of 57,000 lb. But few Mikado locomotives having a tractive 
force of over 60,000 lb. have been built. 


Dimensions, WEIGHTS AND Proportions—D., L. & W. Mixapo Locomotives 


2100 class 1200 class 
Type of locomotive. ..........eee05 _ 2-8-2 2-8-2 
cy inders, diameter and stroke..... 28 in. by 32 in. 28 in. by 30 in. 
Valve Gear, type... .. see eeeoeeees Baker Baker 
Valves, piston type, size........... 14 in 14 in. 
Maximum travel .......00.0.005: 7 in 634 in. 
Outside lap ...... PE EAEE lẹ% in lẹ in. 
Exhaust clearance .............- 0 0 
Lead in full gear.............5. % in. 1g in. 
Weights in working order: 
drivers ....... E Arce Grea 271,500 Ib. 256,000 1b. 
On frent truck. ....... cece ee eee 25,500 Ib. 23,500 1b. 
On trailing truck... 59,500 1b. 48,500 in. 
Total engine ....ccec reece cesees i 356,500 1b. 328,000 Ib. 
Tender soreness oi 8 whee Ss oe eee 217,600 lb. 178,000 1b. 
Wheel bases: 
Driving ....-seee. ee ee ee 17 ft. 0 in. 17 ft. O in. 
Rizid. ere toneiioeed Pie tes tesa 11 ft. 4 in. 11 ft. 4 in. 
Total engine os csi ce ceses cae te 37 ft. 4 in. 35 ft. 2 in. 
Total engine and tender.......... 73 ft. 2% in. 70 ft. 9% in. 
Wheels, diameter outside tires: 
Driving morser neLra eE Deag 63 in. 63 in 
Front truck ...sssessonusanusso 33 in. 33 in 
Trailing truck ..e.sssssss.ssses. 43 in. 43 in 
Journals, diameter and length: 
Driving, main ...ses,essssserco 12 in. by 20 in. 11 in. by 21 in 
Driving, front ...cccssecesseece 10% in. by 18 in. 10% in. by 18 in. 
Driving, others ................ 10% in. by 16 in. 10% in. by 13 in. 
Front truck ..... asd areca Bos x ace in. by 12 in 6 in. by 12 in 
Trailing truck ...............06- 9 in. by 14 in. 9 in. by 14 in 
Boiler: 
Type ..ssesesese PEE EEEE Straight top Conical con. 
Steam pressure ........ce eee eee 200 Ib. 180 1b. 
Fuel Souci aiecswic www euler meee Pir sal Bit. coal 
Diameter, first ring, inside....... 90 f i 8414 in. 
Firebox, length and width. . 12034 in. by 844 i in. 108 in. by 8414 in. 
Height mud ring to crown ‘sheet, 
backa ee ren wae a oak 8 72% im, sn een ; 
Height mud ring to crown sheet, 
front 624 eae fete eetas Foci eae 92% in, sis ee eee 
Arch tubes, number and diameter. 4—3 in 4—3 in 
Combustion chamber. length...... 45 in. 3634 in 
Tubes, number and diameter..... 300—2 in 303—2 in 
Flues, number and diameter...... 50—53 in 43—53 in. 
Length over tube sheets.......... 18 ft. 0 in 18 ft. O in. 
Tube spacing ........ccccceeses 33 in. ¥% in. 
Gas area through tubes.......... 730 sq. in. 737 sq. in. 
- Net gas area through flues....... 659 sq. in 567 sq. in. 
Total gas area through tubes and 
ues eesse (eed ome RW caren es 1,389 sq. in 1,304 sq. in. 
Grate type ike Sc bad ca honk eee Rocking Rocking 
Grate area ois ck Ss hei ales oe 8S Bae 70.4 sq. ft 2 sq. ft 
Heating surfaces: 
Firebox and comb. chamber...... 315 sq. ft 300 sq. ft 
Arch tubes ¢i6sc066ve00 ew seneus 30 sq. ft 28 sq. ft 
Tubes osae. EEE E ere 2,813 sq. ft 2.840 sq. ft 
Flues oie otk cose ae gla hearse er 1,260 sq. ft 1,083 sq. ft 
Total evaporative ET Dees 4,418 sq. ft 4,251 sq. ft 
Superheating .........0.0e00000- 1.112 sq. ft 953 sq. ft 


Comb. evaporative and superheat'g 
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Special equipment: 


Brick arch ..... EE E ES Yes Yes 
Superheater ...esssssesosesesso Type A Type A 
Feedwater heater ............66- No Ks) 
Stoker ...... A Ean ean Elvin Duplex 
Booster ...... ee ee rr ee eee es o 
Tender: 
Style asenna a e tases Waterleg Acme Waterleg 
Water capacity 2:4 S256 sess 12,000 gal. 10,000 gal. 
Fuel capacity .......ecceeeee “ce 14 tons 12 tons 
General data, estimated : 
Rated tractive force, 85 per cent. 67,700 Ib. 57,100 Ib. 
Rated tractive force with booster. 79,200 1b. ices ae 
Cylinder horsepower (Cole)...... 2,824 2,542 
Boiler horsepower (Cole) (est.).. 2,805 2,645 
Speed at 1,000 ft. piston speed.. 35.2 m.p.h 37.5 m.p.h. 
Steam required per hour......... 58,700 1b 55,000 1b 
Boiler evaporative capacity per hr. 58,330 Ib §2,900 Ib 
Coal required per hour, total..... 9.180 Ib 8,260 1b 
Coal rate per sq. ft. grate per hr.. 130 1b 131 Ib. 
Weight proportions: 
eight cn drivers = total weight 
engine, per cent.........ceeees 76.1 78.0 
Weight on drivers + tractive force 4.01 4.48 
Total weight engine — cylinder hp. 126 Ib. 129 Ib. 
Total weight engine ~ boiler hp.. 127 Ib. 124 1b. 
Total weight engine — comb. heat. i 
sürfacé cresci CASS 40s hws as 64.5 1b. 63.0 Ib. 
Boiler proportions: 
Bciler hp. + cylinder hp., aes cent. 99.3 104 
Comb. heat. surface ~ cylinder hp. 1.96 2.05 
Tractive force - comb. heat: surf. 12.23 10.97 
Tractive force X dia. drivers + 
comb. heat. surface............ 771 691 
Cylinder hp. — grate area....... 40.1 40.2 
Firebox heat surface + grate area. 4.9 5.2 
cyna hp + gas area (tubes 
and flues) i. civ wees Seek saw 2.03 1.95 
Firebox heat. surface, per cent of 
evap. heat, surface............ 7.8 7.7 
Superheat. surface, per cent of 
evap. heat. surface........s.e. 25.2 22.4 
Tube length + inside diameter.. 122.7 122.7 


COMMON INTERESTS OF RoADS AND EMpLorEes.—W. G. Lee, 
president, Brotherhood of Railroad Trainmen, in an address before 
the Western Railway Club, Chicago, February 19, 1923, called 
attention to the need of better acquaintance between managers and 
employees and the fact that as long as the public believes the charges 
of each against the other, both managements and men will suffer. 
“You ask. ‘What else have you to offer in place of the strike?’ 
Gentlemen, I have the greatest confidence in the personal acquaint- 
ance of men with each other. I realize how impossible it is for 
the managers of our great railway corporations to be acquainted 
with their employees, but if you ever can reach the time when 
the men can understand that the company for which they work is 
not represented solely by so many engines and box cars, but is 
represented by men like themselves, who have an interest in the 
employees as well as in the revenues, you will have accomplished 
something that as yet has not entirely been done. It is useless to 
denounce the strike as a barbaric method for adjusting disputes so 
long as there are no more humane methods. We agree that the 
court of force is an unjust court, but we have not yet found a 
better one when both sides fail to agree. Railroad employees are 
not unreasonable. They are willing to go half way at any time, 
but they realize their necessities and are not slow in endeavoring 
to provide for them. The public has been diverted in the past few 
years by public statements made by railroad companies and their 
employees. The roads have said that transportation employees 
were extravagantly paid, that they had the easiest positions and 
the highest pay of any employees in the country, and that further 
concessions granted them simply meant robbing the public pocket- 
book, which, in this instance, the railroad companies were quite 
prepared to protect. The railroad employees have countered by 
setting forth that the railway companies were extravagantly op- 
erated, that because of watered stocks, dishonest management and 
inefficient operation they were, in very many instances, not show- 
ing the revenues they should, and insisting that if they were given 
honest management, there would be no difficulty in meeting the 
wage demands of their employees. Whether we agree on all sub- 
jects that come between us or not, we must agree that in the public 
estimation the railroad companies and their employees are not 
separated. The public accepts both statements as gospel truth 
and exacts its toll of transportation service at its own price against 
both of them. Let us satisfy the public that the railway companies 
and their employees are not what they have called each other, but 
that they are exactly the contrary; that they are serving the trans- 
portation needs of this country in a more efficient manner than 
they are being served in any other country in the world; that the 
railroad companies are efficiently managed; that their employees 
are giving efficient service, and that both of them are worthy of 
their hire.” 
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Freight [ram Resistance and Tonnage Ratings 
Part I] 


Formula for Adjusted Ratings, Selection of Values and Analysis 
| of the Adjustment 


By Richard J. McCarty, Jr. 


Division Superintendent, Delaware & Hudson 


DJUSTED tonnage ratings can be established either 
A by test or by calculation. In either case it is first 
necessary to select as a basis for the adjustment two 
cars of unequal weight, one to represent light weight cars 
and the other, loaded cars. The weight of these cars should 
represent closely the operating conditions under consideration. 
When by test the number of tons and cars of light cars 
and the number of tons and cars of heavy cars that can be 
moved over a given district with a given unit of motive power 
have been found, divide the difference in tons by the differ- 
ence in the cars to get the adjustment in tons per car. Then 
multiply the adjustment by the number of light cars and 
add the result to the actual tons of light cars which gives 
the adjusted rating. The same result can be obtained by 
multiplying the number of heavy cars by the adjustment and 
adding the result to the actual tons of heavy cars. From 
this method it will be seen that after the adjustment has been 
obtained, the adjusted rating may be derived from the data 
of either train. The efficiency of ratings secured in this 
manner depends on selecting car weights that properly repre- 
sent the conditions of traffic for the particular district. 


Formula for Adjusted Ratings 


‘Ordinarily, to obtain an adjusted rating by calculation it 
would be necessary to select the proper unit values of resist- 
ance to represent the two cars of unequal weight, above men- 
tioned, and then work out the actual tons of the train of 
light cars and the actual tons of the train of heavy cars and 
proceed as shown above, where the data is obtained by test. 
A formula can be developed, however, that will simplify this 
process, and the manner in which it is done will now be 
described. | 

In order that the formula in question will represent all 


conditions the symbols of Table V* will be used. The num- 
ber of tons a given drawbar pull will move is found by 
dividing the drawbar pull by the sum of the different ele- 
ments of resistance in pounds per ton. As either weight car 
may be taken as a basis on which to calculate the adjusted 
rating, a train of light weight cars will be taken. 

Then the tons may be represented by the following 


formula: 
f 


Ton eae: 05 5:4 hn aah ERS See Fa ey EE eae (27) 
E+G 
From equation (5) the number of cars is as follows: 
T 
Oe cals te ee: hci Os Bs ROWE ST Sse ee eas (28) 
W 


Having now developed the part of the formula for the 
actual tons and the number of cars, it is next in order to 
develop a formula for the adjustment for use in connection 
with equation (27) and (28). 


From fundamental equations (6) and (20) 


T(E + G) = (T +t) (E — e + G)............... (29) 
fe 
Therefcre tE aH EA E N ee (30) 
(E + G) (E —e +G) 
From (7) and (11) C(R + D) = (C — c0) (R +r + D +d)... (31) 
f (r + d) 
Therefore ar (32) 


(R +D) (R+r4+D+4+4) 


Then from (30) and (32) any adjustment may be expressed as follows: 


t e(R+D) (R+r4D-+ d) (33) 
2S feed Go 
e 
= W(W + w) fe ea (34) 
Rw — rw ERES 
e Sarde Bae Ee Sede eS E E (35) 
r+d 


* See February issue, page 85. 
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As between any two trains of the same total resistance on 
any given district, but of different weight cars, respectively, 

Equation (30) represents the difference in the tons. 

Equation (32) represents the difference in the number of 
cars. 

Equations (33), (34) and (35) represent the adjustment. 

As equations (33) to (35) inclusive provide for all con- 
ditions of operation either of them may be used for obtaining 
the adjustment from fundamental unit values, although the 
most convenient formula is equation (34). Therefore, the 
formula for the adjustment may be expressed as follows: 


e 
Adjustment = WIW + w) ——— ...ssessssosessosososroesose (36) 
rtd 


From the above it will be seen that the value of the adjust- 
ment depends on the weights of the two cars selected and 
on the value of the corresponding units of mechanical and 
grade resistance, also it is independent of drawbar pull. 
Stated in general terms, which will be sufficient for the 
present, it represents in tons the relation that exists between 
the values of mechanical resistance and the value of grade 
resistance for cars of unequal weight. 

By combining equations (27), (28) and (36) the adjusted 
tonnage rating for any given unit of motive power over any 
given district may be expressed in the following formula: 


f 
Adjusted tons = ——— -- CW(W + w) —— ..... cece eee eee (37) 
E+G r+ 
f 
in which = Actual tons oe ees eae be we a (38) 
E+G 
e 
W(W + w) —— = Adjustment ................ (39) 
ryd 
and CWC(W + w) = Potential tons ............ (40) 
r -{- 


Equation (37) is the basic formula and represents all the 
conditions that are involved in adjusted ratings. When this 
formula is applied to practical purposes, however, it is nec- 
essary to select car weights and resistances that fit the condi- 
tions of operation, and therefore a number of the unknown 
quantities become known, which makes it possible to reduce 
the formula so it can be easily applied. For example, suppose 
car weights and units of resistance for a given division are 
selected as follows: 


Light cars 2iawssiweses eee Te ee ee ee 20 tons 

PLGAN IER cats oone alec ee n E E E a eo ees 60 tons 

Mechanical resistance of lighter cars.......... 6.8 Ib. per ten 

Mechanical resistance of heavier cars.......... 3.3 Ib. per ton 
By substituting these values in equation (37) 


f (d + 272) 
(G + 6.8) (d + 62) 
A formula similar to equation (37), and one that will 
produce the same result, may be derived by using as a basis 


the resistance of the heavier cars instead of the lighter cars, 
by which 


Adjusted tons = 


Adjusted tons = 


f (d + 132) 

(G + 3.3) (d + 62) 

Equations (41) and (42) both give the same result and 
the adjustment in both cases is the same. 

After the proper car weights and car resistances have been 
selected for a given railroad, a simple formula for the adjust- 
ment for any grade may be derived from equation (39). For 
example, the use of the same values in equation (39) as 
were used in equation (37) gives, 

4200 
d + 62 
in which there is only one unknown quantity of easy de- 
termination. 

Any adjusted rating is made up of two parts; viz., the 
actual tons and the potential tons. In order to make up a 
train of a given adjusted rating the adjustment should be 


Adjustment = 
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added to the actual weight of each car as the car weights 
are added up until the sum of the actual weights and the ad- 
justments equals the adjusted rating. 

Assuming that the rate of grade is accurately known, the 
efficiency of any adjusted rating depends on selecting car 
weights that closely represent the conditions of operation, 
and on selecting values of resistance to represent such cars. 
If this is properly done an adjusted rating and an adjust- 
ment can be developed for any given district that will pro- 
duce trains of approximately the same total resistance re- 
gardless of car weights. 


Selection of Values for Use in Adjusted Tonnage 
Formula 


In discussing this phase of the subject, equation (38) 
which gives the actual tons, will be taken first, after which 
the adjustment will be analyzed. 

In selecting. values for mechanical resistance, grade re- 
sistance and curve resistance, a great deal depends on con- 
ditions and, therefore, care should be taken to see that the 
values selected fit the physical characteristics and operat- 
ing conditions as near as possible. 

Although the mechanical resistance from the time a train 
starts until it reaches the speed of minimum friction is greater 
than the mechanical resistance at 5 or 10 miles per hour, it 
is not necessary to consider the higher resistances, because 
they are overcome by the proper handling of the slack as 
previously explained, and by a temporary advantage of low 
piston speed. In this way mechanical resistance in pounds 
per ton for the speed of minimum friction, which is be- 
tween 5 and 10 miles per hour, becomes the governing 
feature. | 

There are in existence a good many tables of mechanical 
resistance for freight cars of different weights at various 
speeds and in a large number of them there is considerable 
difference in the respective values. In view of this it is im- 
portant to know under what conditions any given values of 
mechanical resistance were obtained before adopting them 
as a basis for adjusted ratings. 

The amount to allow for acceleration depends on the 
physical characteristics of the railroad and on the density of 
traffic. It has been assumed, however, that in the present 
treatment of the subject, no allowance will be made for ac- 
celeration. 

Grade resistance and curve resistance are constant amounts 
for any given grade or curve and, therefore, the selection of 
these amounts should be governed by the remarks given under 
“Grades and Curves.” In cases where the ruling grade can 
be approached at high freight train speed and where it is 
safe to assume that this can be done, as a general propo- 
sition, it is proper to consider such a grade as a momentum 
grade and take credit for the difference. This difference 
can be calculated by the usual formula, 


V£ — V3 
g=35 x B a naa a a S © eee E DA E seu ale (44) 
where g = Per cent of grade to be deducted from the actual grade. 
Va = Initial speed in miles per hour. 
V, = Speed at top of grade in miles per hour. 
L = Length of grade in feet. 


When the value of (g) in such cases has been obtained it 
should be deducted from the value of the ruling grade in per 
cent, and the balance which represents the per cent of the 
momentum grade, used to obtain the grade resistance for use 
in the formula previously described. 

When the car weights and values of resistance have been 
decided upon in connection with the calculation of the actual 
tons, the same values should be used as a basis for obtaining 
the adjustment, for otherwise the ratings will be over-ad- 
justed or under-adjusted, the effects of which will appear 
presently. 

Unless these features in connection with the selection of 
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values are propii handled, the adjusted ratings are apt to 
prove inefficient. 

The adjustment, which embodies the principles of adjusted 
ratings, will now be analyzed so as to show the fundamental 
values by which it is produced, and so as to show what effect 
any variation in each value has on the adjustment. 


Analysis of the Adjustment 


A general description of what the adjustment represents 
will now be given after which it will be analyzed with re- 
spect to its value under different conditions. 

The difference in the units of mechanical resistance pro- 
duce the difference in the tons of trains of the same total 
resistance as previously explained, but grade resistance tends 
to offset this condition and, as will be seen later, the steeper 
the grade the less will be the effect of the difference in me- 
chanical resistance per ton as between cars of different 
weight. 

A complete analysis of the adjustment divides itself 
naturally into two steps, the first of which takes into con- 
sideration its value with respect to straight and level track 


EXHIBIT 
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conditions only, while the second step involves grades and 
curves. This process would be beneficial to the student but 
it involves considerable duplication, and therefore as space 
will not permit, the analysis will be based on conditions that 
involve both mechanical and grade resistance. 

The first step, however, can be followed by referring to 
Table III* and particularly to Exhibit A specially prepared 
to illustrate conditions when only mechanical resistance is 
considered, while Table IV* and Exhibit B should be 
referred to as the basis for the following analysis. 

Before taking up the analysis, however, a few words of 
explanation may help to an understanding of Exhibits A 
and B. 

In Exhibit A, the train of lighter cars exceeds the train of 
heavier cars in regard to the number of cars, while the train 
of heavier cars exceeds the train of lighter cars in regard to 
the number of tons. 

The mechanical resistance per ton of the lighter car train 
exceeds the mechanical resistance per ton of the heavier car 
train. 


* See February issue, page 85. 


“A” 


COMPARATIVE ANALYSIS OF THE MECHANICAL RESISTANCE OF THE LIGHTER CAR TRAIN AND THE HEAVIER Car TRAIN AS PER Tasre III. STRAIGHT AND LeveL 
TrRAcK—SPEED 5 Mites Per HCUR 


Rate at which tons Total M. R. Diff. in M. R. 
Weight Tons or cars are moved— for each that mcves 
No. of care per car in tons involved mechanical resist. component the incr. in Expression 
involved in in each item— tons of voe by 
each item Car Contents item Lb. per ton Lb. per car tens or cars heavier train forn:ula 
niemer G vel Train: 
20 ises 1,360 3.3 66 4,488 iaei 
A 20 Late 1,360 3.5 70 4,760 4,760 (C—c)We 
20 coe 1,3¢0 6.8 135 9,248 
a Ove Heavier Car Train (Cars); 
20 s% 620 3.3 66 2,046 tee 
B 20 isek 620 3.5 70 2,170 2,170 cWe 
20 ae 620 6.8 136 4,216 suse 
Total train (99 cars) 20 ies 1,980 6.8 136 13,464 6,930 CWe = Te = t(E — e) 
Heavier od Train: . 
20 oe 1,360 3.3 66 4,488 
C ne 9.11 2 3.3 132 2,046 wis 
Total = 20 9.11 1,980 3.3 ae 6,534 
Excess D Lighter oar Arain (Toas: 
1.21 1,442 3.3 Sat 4,760 4,760 (C —c)We 
D oy 68 658 3.3 ne 2,170 2,170 cWe 
30.89 2,100 3.3 132 6,930 6,930 CWe = te = t(E — e) 
Total ia (68 cars) 20 40 4,080 3.3 198 13,464 dons 
f t 2100 
— = —— = 67.74 tons per car = Adjustment for above condciticns. 
c 31 ; 
ne eee enna 
EXHIBIT “B” 


COMPARATIVE ANALYSIS OF THE MECHANICAL RESISTANCE AND Grave RESISTANCE OF THE JI-tGHTFR TRAIN AND THE Heavier TRAIN, as Per Taste IV. 
Grape 1 Per Cent—Sprep 5 Mires Per Horr 


i 


Rate at which 


Distribution 


tons and cars are moved Total „of 
M. R. G. R. res. dif. in M. R. 
No. cars Weight Tons lech. Resis. Grade. Resis. for each fer earach for each that moves 
involved per car in tons involved component component component the incr. in 
in each in each Lb. Lb. Lb. Lb. ifem— item— item— tons of the 
item Car Contents item per ton percar perton percar tonsor car tonsorcar tons crcar heavier train (Formula) 
-T 
eae a0 soa ere 192.6 3.3 66 20 409 636  ..... (iad 
A aa 29 192.6 3.5 70 20 400 674 674 (C—c)We 
Total ..... 20 re 192.6 8 136 20 400 1,310 3,852 5,162 
H Car Train (Cars 
ee ps r seisa i á 309.8 3.3 66 20 400 1,022 ER 
ie. 49 20 309.8 3.5 70 20 400 1,084 1,084 cWe 
Total ..... 20 w 309.8 6.8 136 20 400 2166 6.196 8.302 eee 
Tot. 25.12 20 eae 502.4 6.8 136 20 400 3,416 16,048 13,464 1,738 CWe = Te = 
t(E — e- G) 
T 
cae a g. S 192.6 3.3 66 20 400 636 3,852 4,488 agen 
9. oe sR 32.17 309.8 3.3 132 20 400 1,022 6,196 7,218 iTos 
Total ..... 29 32.17 502.4 3 20 1,658 10,048 11,706 aoe 
ht T Tens 
SS a ee a a ih i 28.9 3.3 20 96 578 674 674 (C — c)We 
3. 63 zs 4.83 46.6 3.3 Sad 20 152 932 1,084 1,084 cWe 
9.63 ae 7.23 "75.5 3.3 132 20 800 248 1,510 1,758 1,758 CWe=Te= 
Tot. 9.63 20 40.00 577.9 3.3 198 ?0 200 1,906 11,558 13,464 he t(E —e + G): 
t 75.5 
— = —— = 4.87 tens per car = Adjustment for above conditions. 


15.49 
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The items opposite A show the resistances involved in the 
same number of lighter cars as are involved in the total num- 
ber of cars of the heavier car train divided so as to show 
mechanical resistance resulting from the same resistance in 
pounds per ton as the heavier cars and also mechanical re- 
sistance resulting from the increase in mechanical] resistance 
of the lighter cars as compared to the heavier cars. 

Item B covers the same features as item A except that the 
items apply to the excess number of cars-of the lighter car 
train as compared to the number of cars of the heavier car 
train. 

The items opposite C show the resistance involved in the 
same number of tons of the heavier car train as compared 
to the total number of tons of the lighter car train divided as 
between the empty cars and the contents, both of which, how- 
ever, are carried at the same mechanical resistance in pounds 
per ton. 

Item D covers the same features as item C except that the 
items apply to the excess number of tons of the heavier car 
train as compared to the lighter car train which, however, 
involve only the contents of such cars for the reason that the 
cars themselves are covered under item C. 

The details thus develcped under items A, B, C and D 
show the distribution of the details of mechanical resistance 
involved in comparing the lighter car train to the heavier car 
train without any change in numerical values of the details. 

Exhibit B is built up on the same principle as that in- 
volved in Exhibit A and although Exhibit B includes grade 
resistance, the explanations relative to Exhibit A may be 
applied to this exhibit, bearing in mind that the grade re- 
sistance changes the distribution of various items of resist- 
ance as between details. | 

With these explanations an analysis of the adjustment can 
be taken up. 

The fundamental equations give a comparison of the total 
resistance of these trains as follows: 

From (8) and (12) CW(E + G) = (C—c) (W + w) (E = e + G) = £..(45) 
From (6) and (10) T(E +G) =(T +t) (E—e+ G) =f 
From (7) and (11) C(R+D)=(C—c) (R +r + D +d) =f.. 

From equation (46) it will be seen that the increase in 
tons (t) of the heavier car train is the result of a decrease 
in the mechanical resistance in pounds per ton (e) of the 
heavier cars compared to the lighter cars. 

Therefore, from equations (45) and (46) 


t(E—e +G) = CW(E + G) — CW(E—e + S) = CWe = Te..(48) 
CW (E + G) — CW (E —e + G) CWe 
E e E T es EE siman (A0) 
(E —e + C) = E—e+G) (E—e+ 06) 


which means that the increase in the tons of the heavier car 
train as compared to the lighter car train has the same me- 
chanical and grade resistance per ton as the heavier cars 
and that the total mechanical and grade resistance of this 
difference in the tons, is equal to the mechanical resistance 
that is caused in the lighter car train by the increase in me- 
chanical resistance per ton of the lighter cars as compared to 
the heavier cars. 

From equation (47) it will be seen that the decrease in 
the number of cars (c) of the heavier car train is the result 
of an inçrease in the mechanical and grade resistance in 
pounds per car (r + d) of the heavier cars compared to the 
lighter cars. 

Therefore from equations (45) and (47) 


c (R + D) = cW (E + G) = (C — c) (r 4+ d)................ (50) 
cW (E +G) _ —e) aa 
or,¢ = ———_—___-—_- = Be nk arid le Brae ceva aly ae enw Ge Oe (51) 
R+D RD 


which means that the mechanical and grade resistance of the 
difference in the number of cars is equal to the increase in 
the mechanical and grade resistance of the heavier cars of the 
heavier car train compared to the same number of lighter 
cars. 
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The relation of these items of resistance to each other as 
between trains of unequal weight is shown in Exhibit “B.” 

From the above it follows that the difference in the tons 
(t) divided by the difference in the cars (c) represents the 
amount of tons the heavier car train is increased in weight 
for every car of the difference in the number of cars. 


t 
From (34)— =W (W + w) =z Adjustment. 
c r 


Therefore t = cW (W + w) PEN Ce E E E E . o (52) 
r+d 
In other words, each car of the lighter or longer train 
in excess of those in the heavier or shorter train is represented 
t 
in the actual tons of the heavier or shorter train by — tons, 
c 
t 
or all the cars in excess are represented by c — tons which 
c 
equals (t) as shown in equation (13). 
The value of the adjustment for a 1 per cent grade, with 
the unit values given in Table IV*, is 4.87 tons per car 


EXHIBIT “C” 


APPLICATION OF AndjUSTED Rattxcs ro Trains Mape Up oF Cars or 
UseouaLt Weicnmt. STRAIGHT AND LeveL TracK—Speep 5 MI es Per IIcur 


Basis 
of adjust:nent Diff. compared to 
r— KA 7 Trains of 
Items 20 60 20and60 Tr. of 20 Tr. of 60 
(resist. in Ib ) tcn cars ton cars toncars toncars ton cars 
M. R. per ton........... 6.8 3.3 6.8 & 3.3 iesea ree 
Grade res. per tom........ seses earth SFera 
M. R. per car... esena. 136 isg 136 & 198 : rr 
Grade res. per car........ coe ; Sires 
No. of 20 tons cars...... 99 smet “si eats 
No. of 60 ten cars....... pees 68 33 shee evict 
Total Ne. of cars........ 99 68 84 —15 +16 
Total M. res............. 13,464 13,464 13,464 0 
Total grade res.......... dreia seen weet ere ai Reig 
Total all res............. 13,464 13,464 13,464 0 0 
The above trains cn ad- 
justed tcnnage rating basis: 
Adjustment ............. 7.74 67.74 67.74 ; oer 
Actnal tons ............. 1,980 4,080 3,000 -+1,020 —1,080 
Potential tons ........... 6,7%6 4,696 5,686 —1,020 +1,080 
Adjusted tons ........... 8,686 8,686 8,686 
Dit. in act. tons divided 
by diff. in cars........ PERPE ee peoia 68 68 
EXHIBIT “D” 
APPLICATION OF ADJUSTED RatincS TO Trains Mange Up or Cars oP 


Uneguar WercHr. Grave 1 Per Cent—Speep § Mires Per Hour 
Basis 


' of adjustment Diff. compared to 


Trains of ———_~Y__—"{ 
Items 20 60 20and60 Tr. of 20 Tr. of 60 
(resist. in Ib.) toncars toncars toncars ton cars ton cars 
M. R. per tots se ecsiesod< 6.8 3.3 6.8 & 3.3 
Grade res. per tun........ 20.00 20.00 20.00 TE gin’ 
M. R. per Catesc water ees 136 198 136 & 198 kets scares 
Grade res, per car....... 400 1,200 400 & 1,200 oe eee 
No. of 20 ton cars....... 25.12 ssa 5.06 eke atts 
No. of 60 ton cars....... oe 9.623 7.71 een 4 Seas 
Tctal Ne. of cars........ 25.12 9.03 12.71 —12.4)} +2.08 
Total M. res...........+- 3,416 1,907 2,212 -—1,204 +305 
Tots] grade res.......... 10,048 11.557 11.252 +1,204 —305 
Total all res............. 13.464 13.464 13,464 0 
The above trains «on at 
yusted tonnage rating basis: 
Adjustment .........000- 4.87 4 8&7 4,87 oe sae 
Actual tons ..........005 592.4 577.9 562.6 +60.2 —15.3 
Potential tons .......-... 12?.3 46.8 62.1 — 60.2 +15.3 
Adjusted tons ... ....... 624.7 624.7 624.7 0 0 
Diff. in act. tons divided 
by diff. in cars........ 4.87 4.87 


which will adjust the ratings so they will produce trains 
of the same total resistance regardless of whether the trains 
are made up of 20-ton cars, 60-ton cars or both kinds of 
cars. 

Exhibits “C” and “D” give a comparison of trains made 
up of mixed cars. From these exhibits it will be seen that 
in any given adjusted rating with corresponding car weights, 
the total resistance of anv train of that rating is constant 


* See February issue, page 85. 
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regardless of whether the cars making up the train are light, 
heavy or mixed, but the adjustment by which this is done is 
not the same for all cases. 

From the foregoing description of the adjustment the fol- 
lowing corollaries may be deduced: 


4—The basis of any adjustment is primarily the dif- 
ference in mechanical resistance in pounds per ton 
for cars of unequal weight, but its value depends on 
the relation that this difference bears to the total 
resistance in pounds per ton of both cars. 

5—In any given adjusted rating, the adjustment repre- 
sents the number of tons that any train of that rat- 
ing may be increased in weight for every car the 
train is shortened, provided the train 1s to some ex- 
tent a mixture of cars of the same weights as were 
used to obtain the adjustment. 

The formula for the adjustment is as follows: 


t 
— = W (W + w) — ce ccc cect cc eee m tere cenenes From (36) 


c r+d 


By inspection the following corollaries may be deduced 
from this equation: 


6—The value of the adjustment depends on the weights 
of the cars used as a basis for the adjusted ratings. 

7—The value of the adjustment depends on the values 
used for mechanical resistance in pounds per ton 
for the cars selected as a basis. 

8—With given car weights and corresponding values 
of mechanical resistance, the adjustment decreases 
as the grade resistance in pounds per ton increases. 


As previously explained, the sole cause of the difference in 
tons of any two trains of the same total resistance operated 
under similar conditions, is the difference in the mechanical 
resistance in pounds per ton for cars of unequal weight. 

Grade and curve resistance in pounds per ton, however, 
are all independent of car weights, and therefore comparing 
these two trains of the same total resistance but of unequal 
weight, the difference in mechanical resistance in pounds 
per ton of the two trains, which causes the difference in the 
tons, decreases in relative value but not in actual value as 
the independent values of resistance increase an equal 
amount in pounds per ton for both cars or trains. As the 
adjustment represents the relative value of this difference in 
mechanical resistance in pounds per ton it follows that the 
adjustment will decrease as the sum of these independent 
units of resistance increase. 

Therefore, the value of the adjustment depends on the car 
weights and on the values of mechanical, grade and curve 
resistance that are selected as a basis for the adjusted ratings. 
From this, then, it is clear that unless the adjustment rep- 
resents in tons the relative difference in the total resistance 
in pounds per ton and in pounds per car, for the district to 
which it applies, it is safe to assume that the adjusted rat- 
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ings are in error, and consequently motive power is under- 
loaded or over-loaded. 

Table VI shows how the adjustment varies with different 
rates of grade, the first entry involving mechanical] resistance 


TABLE VI - 
APJUSTMENT FOR Various GRADES 


Tons per cara —-—-—— Difference in units of resistance ` 
Mech. Mech. Grade Total 
Lighter Heavier resist. resist. resist. resist. Adjust- 
Grade car car perton percar percar percar ment 
t 
Formula (W) (W + w) (e) (r) (d) (r + d) (=) 
e 
O06 essex 20 60 3.5 62 QO: 62 67.74 
0:5 esas z0 60 3.5 62 4¢() 462 9.09 
| | ener 20 60 3.5 62 800 862 4.87 


only and the other entries involving both mechanical and 
grade resistance. This table is further illustrated in ‘detail 
by Exhibit E at the bottom of the page. 

(To be continued) 


Maximum Speed at Which Rated 


Tractive Force Can be Developed 
By Edward L. Coster 


[N the American Engineer for February, 1913, there was a 

paper by the late Lewis R. Pomeroy entitled Curves of 
Locomotive Operation, which contained formulas and con- 
stants for the determination of the maximum speed at which 
both saturated and superheated steam locomotives could 
develop their rated tractive force, and the corresponding coal 
consumption for different rates of evaporation per square foot 
of heating surface and per pound of coal. 

A recent examination of this article revealed errors which 
led to a recalculation of the constants and their extension to 
include a higher degree of superheat. The revised analysis, 
which follows the previous method, is here presented. 


Let d=cylinder diameter in inches. 

s= piston stroke in inches, 

D=driving wheel diameter in inches, 

P=boiler pressure in pounds per square inch. 

H.S.=total evaporative heating surface in square feet. 

T.F.=rated tractive force in pounds. 

w=weight oe cubic foot of steam at the assumed mean effective pres- 
sure=0.8SP., 

r.p.m.=revolutions per minute of driving wheels. 

V=maximtum speed in miles per hour at which a locomotive can de 
liver its rated tractive force. 


Assuming that at full cut-off the volume of steam admitted 
to each cylinder per stroke equals the piston displacement, 
then the pounds of steam consumed per revolution 


T 
' 4— ds 
4 


= = w — 0.00182d°sw. 
1,728 


This is based on the assumption that at full cut-off the 


EXHIBIT 


COMPARISON OF TRAINS OF A GIVEN TCTAL RESISTANCE ON Various RATES oF GRADE—TOoTAL MECHANICAL AND Grape RgsISTANCE 13,464 Loa. 


MILes Per Hour 


Tons per Res. in Ib. per ton 

car A“. “~ 

Items incl. cts. Mech Grade Tctal 
Straight and level track....... i a ae a 
Difference ~5 5.58458 S oe oe ee eS x 3.5 si 3.5 
Grade 0.1 per cent............ 4 a oe S a 
Differeree iee4 ee ke SAS ie wer ees 40) 3.5 aip 3.5 
Grade 0.2 per cent........ ( a oe a a 
Pillerénta e bad ee oe: eak 40 3.5 ae 3.5 
Grade 0.3 per cent............ a ae S ee 

©. UR Z 

Diferente ove dae snoei ear o 40 3.5 Ska 3.5 
Grace 0.4 per cent............ a ae a a 
Difference .........0 cece ec eeeee 40 3.5 pik 3.5 


“E” 
Sprep § 
Res. in lb. per car Adjustment 
— No. No. t 
Mech. Grade Trtal of tons of cars — 
c 
135 136 1,920 99 
198 198 4,080 68 
62 gigs 62 2,100 31 67.74 
136 40 176 1,530 76.50 
198 129 318 2,546 42.33 
62 en 14? 1,010 34.17 29.58 
136 RO 216 1,247 62.35 
198 240) 438 1,244 30.73 
62 160 2722 597 31.62 18.96 
136 120 256 1.052 52.60 
198 3€0 558 1,448 24.13 
62 240 302 396 28.47 13.90 
136 160 296 910 45.50 
198 480 678 1,191 19.85 
62 320 382 251 25.65 11.00 
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weight of steam furnished by the boiler per stroke to supply 
that lost by clearance, cylinder condensation, piston and 
valve leakage, is approximately equal to the difference be- 
tween the weight of a volume of steam equal to the piston 
displacement and the weight corresponding to the volume of 
steam actually admitted to the cylinder per stroke. 
Since for any speed, miles per hour 
xD XxX 60r.p.m. _D xX r.p.m. 
~ 12% 5,280 336 ` 
0.85Pd?s D>Xr.p.m. 0.85Pd?s X r.p.m. 
V= E E A 
336 336 
336V x T.F. 
~ 0.85Pd?s 
hence the pounds of steam consumed per hour 
336V X T.F. 43.17V X T.F. X w 
0.85Pd?s PO l 
If W lb. of water are evaporated per square foot the H.S. 
per hour, 


T.F. X 


therefore 


rpm, = 


= 0.00182d?sw X 60 


43.17V X T.F. X w E 
—— = HS. x W, l 


P 
PW x H.S. H.S. 
whence V = mo = C — sses. (1) 
43.17w x T.F. T.F. 
PW 
where ¢ = = 0.02316 ——. 
43.17w w 


If P = 200 lb., mep. = 0.85 X 200 = 170 1b., and ac- 
cording to Marks and Davis’ steam tables, for saturated 
steam at this pressure, w = 0.4046 lb.; for 200 deg. F. of 
superheat, w = 0.3052 1b., and for 250 deg. F. of superheat, 
w = 0.2893 lb. Introducing these values in the last equation, 
and successively taking W = 8, 9, 10, 11 and 12 lb., we 
obtain the following values of c: 


Evaporation of water 


Saturated Sipe: heated superheated 
per sq. ft. H.S. steam. 200 deg. F. 250 deg. F. 
8 tb. Sere a reer ee c= 91.6 121.4 128.1 
OIDs EAS ER E c= 103.0 136.6 144.1 
TODS: eines ET c= 114.5 151.8 160.1 
LAD Aere Cea a c= 125.9 167.0 176.1 
12) PE E E c= 137.4 182.2 192.1 


If W, lb. of water are evaporated per pound of coal, the 


maximum pounds of coal required per hour 
43.17V X T.F. x w 


maX TEX Voren (2) 
PW, 


where c, = 43.17 


PW, 
Substituting the above values of P and w in the last equation, 
and successively taking W, = 7, 8, 9 and 10 1b., we derive 
the following values of c,: 


Evaporation of water Saturated Superheated Sunerheated 


per Ib. coal. steam. 00 deg. F. 250 deg. F 
7 N EE ae cı = 0.01248 0.00941 0.00892 
BAID: oort ciadeawes cı = 0.01091 0.00823 0.00780 
O Bu a ead a i cı = 0.00970 0.00732 0.00694 

10 lb: sreap a tareatoetew ts cı = 0.00873 0.00659 0.00624 


As an illustration of the practical application of these 
formulas, consider two similar locomotives of 60,000 lb. rated 
tractive force, with 200 lb. boiler pressure, each having a 

H.S. 
r—— = - 

FEF: 8 
steam, and the other steam superheated 200 deg. F. Then 
taking W = 10 1b., and W, = 8 lb., from equations (1) 
and (2) and the corresponding tables, we have: 


114.5 
For saturated steam, maximum speed, V = —— = 14.3 m.p.h. 


ratio = 8, 0 , one engine using saturated 


151.8 
For superheated steam, maximum speed, V = —— 


19.0 m.p.h. 


For saturated steam, hourly coal consumption 
== 0.01091 X 60,000 X 14.3 = 9,361 Ib. 
For superheated steam, hourly coal consumption 
= 0.00823 X 60,000 X 19.0 = 9,382 Ib. 
These values of V closely agree with those shown by the 
corresponding curves of available tractive force given on 


pages 20, 21 of the 1920 edition of ‘Locomotive Data,” 
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published by the Baldwin Locomotive Works; and taken in 
connection with the figures for fuel consumption, clearly 
indicate the value of the 200 deg. F. of superheat. 

The value of V can also be determined by the following 
simpler method. In his Notes on the Comparison of Loco- 
motive Dimensions,* Lawford H. Fry says: “It may he 
taken that at slow speeds with engines in full gear, a horse- 
power can be developed (at the rim of the driving wheels) 
from 3.0 sq. ft. of heating surface in a saturated steam 
locomotive and from 2.5 sq. ft. in a superheated locomotive. 
On this basis the maximum speed in miles per hour at which 

125 


the full rated tractive effort can be developed will be V =- 


for saturated and V = 150 for superheated locomotives,” 


Thus for saturated steam, , 
5,280.T.F. X.V. © T.F. X V 


AHP = = 
i 60 X 33,000. 375 3 
ONE 375 H.S. 125 125 
Whence V = — X — = — = — ì 
3 T.F. TF. B 
Ea S. 
Similarly for superheated steam, 
375 H.S. 150 150 
25° TE TEC B 
H.S. 
z 125 
If B = 8, then for saturated steam, V = F 15.6 m. p. h. 
150 


and for superheated steam, V a ee 18.7 m. p. h. 


which values closely agree with those previously obtained. 
The formulas given in this paper being primarily based upon 
boiler capacity, disregard the gradual decrease in rated trac- 
tive force with increase of speed up to V due to the limi- 
tations of the valve gear, and the augmented machinery 
frictiont, as indicated by the slight downward slope of the 
upper portions of the Baldwin tractive force curves above 
referred to. 


* The Ratlway Mechanical Engineer, April, 1921, pages 211 to 215, 


t See Kiesel’s formula fer machinery friction, given on page 57 of Weod's 
Locomotive Operation and Train Control, 1915. 
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Electrified Section of Japanese Government Railways 


Bureau of Locomotive Insye 


More Locomotives Inspected; A Small 
15 Per cent Fewer Ac 


HE eleventh annual report to the Interstate Commerce 
Commission of the chief inspector of the Bureau of 
Locomotive Inspection for the fiscal year ended 

June 30, 1922, shows an increasing number of locomotives 
inspected with a reduction in the number of defects and also 
a reduction in the number of accidents. A summary of the 
report follows: 

The tables show the number of locomotives inspected, the 
number and percentage of those inspected found defective, 
and the number for which written notice for repairs was 


~ 


Pa ad 
A nae 


Broken Sills Caused Locomotive and Tender to Separate-—Lost 
Motion Previously Reported 


issued because of not meeting the requirements of the law, 
with the total number of defects found and reported. They 
also show the number of accidents, with number of persons 
killed and injured, caused by the failure of some parts or 
appurtenance of the locomotive and tender, including the 
boiler and appurtenances thereof. 

A summary of all accidents and casualties during the year 
ended June 30, 1922, as compared with the year ended 


June 30, 1921, shows a decrease of 15.4 per cent in the. 


Locomotives INSPECTED AND DeEFects Founp 


1922 1921 1920 1919 1918 

Number of locomotives inspected... 64,354 60,812 49,471 59,772 41,611 
Number found defective ......... 30,978 30,207 25,529 34,557 22,196 
Percentage found defective........ 48 50 52 58 5 
Written notice for repairs served.. 3,089 3,914 3,774 4,433 2,125 
Total defects found.......... 101,734 104,848 95,066 135.300 78,277 


number of accidents, a decrease of 48.4 per cent in the num- 
ber killed, and a decrease of 11.3 per cent in the number 
injured. | 

During the fiscal year there were 33 boiler explosions, 
resulting in the death of 22 persons and the serious injury of 
56 others, a substantial reduction as compared with the pre- 


ceding year. Most of these explosions were caused by over-: 


heating of the crown sheet, due to low water. Proper inspec- 
tion and repair of all parts and appurtenances of the 


locomotive, including the boiler, is essential to safe and° 
efficient operation, especially the firebox, water feeding and 


indicating appliances, together with thorough boiler washing 
as often as water conditions require, and the removal of scale 
and sediment from the interior of the boiler which cause 
heating surfaces to overheat, crack and weaken, and fre- 
quently cause failure with serious results. 


152 


6n Report 


Number of Defects and i 


ents 


vestigation of accidents during the year, where the 
autogenous welding process was involved supports 
position previously taken that the process has not yet reach 
a state of perfection where it can be safely depended upon 
in boiler construction and repair where the strain to which 


ithe structure is subjected is not carried by other construction 


| 


AccIDENTS CAUSED BY THE FAILURE OF SOME PART OR APPURTENANCE OF THE 
LOCOMOTIVE AND TENDER, INCLUDING THE BOILER 


1922 1921 1920 1919 1918 

Number of accidents.........sseeee. 622 735 843 565 641 
Decrease from previous year (per cent) 15.4 12.8 149.2 11.8 4.1 

i Niunber kled: oc i'o.s bsielearsie madic.cseaie 33 64 66 7 46 
Decrease from peerions year (per cent) 48.4 3 115.8 123.9 25.8 
Number injured soss resmas Tunai was 709 800 916 647 756 
Decrease from previous year (per cent) 11.3 12.6 41.6 14.4 4.8 


lI ncrease 


which conforms to the requirements of the law and rules, nor 
in firebox crown-sheet seams where over-heating and failure 
are liable to occur, nor its excessive use in repairing long 
and numerous cracks in side sheets. 

Records continue to show that approximately 80 per cent 
of all autogenously welded seams involved in so-called 
“crown-sheet failures” have failed, while 16.9 per cent of 
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Exploded Main Reservoir; All Seams Autogenously Welded Four 
Years Before Explosion 


riveted seams have failed under like conditions. The 
fatalities where sheets tore have been seven and one-half 
times as great as where they did not tear. From July 1, 
1916, to June 30, 1922, autogenously welded seams were 


ACCIDENTS CAUSED BY TME FAILURE OF SOME Part OR APPURTENANCE OF THE 
LOCOMOTIVE BOILER 


1922 1921 1915 1912. 
Number of accidents ...........ecceeecee 273 342 424 856 
Number killed .....-..ccccsserccccsccees 25 51 13 91 
Number injured ......sessosssososssoseo 318 379 467 = 1,005 


involved in 22.1 per cent of the crown-sheet failures, while 
44.1 per cent of the total killed in crown-sheet accidents 
were killed where the autogenously welded seams were 
involved. 

A large number of accidents have been caused by defective 
grate-shaking apparatus, the majority due to the shaker bar 
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not properly fitting the fulcrum lever. This condition has 
been brought about because of no standard design being 
maintained, making such parts interchangeable. It should 


Rupture of Patch Applied to the First Course Longitudinal Seam 
In the Boller Barrel 


be required, therefore, that all carriers adopt a standard 
whereby shaker bars can be made interchangeable on all of 
their locomotives with a proper fit. 


Persons KILLED AND INJURED, CLASSIFIED ACCORDING TO OCCUPATIONS 


1922 1921 © 1920 1919 1918 
E 3 E 2 E 
2 5 2 5 T? 5 I FE Bs 
= ao =o ç > z č > = č "> = > 
Mon M E M o ĪāÅā MEMM 
Members of train crews: 

Engineers ........... 11 213 15 237 16 272 14 194 11 245 
Firemen .........0¢: 10 277 25 360 20 404 22 265 19 306 
Brakemen ..... wees 2 66 13 64 9 77 11 82 6 62 
Conductors ......... o 25 2 20 2 19 2 16 21 
Switchmen .........- 1 13 3 15 4 19 1 7 2 8 

Roundhouse and shop 

employees: 

Boilermakers ........ 1 10 1 7 2 9 1 9 aie 11 
Machinists ......... .. 9 1 3 1 20 5 sed 11 
Foremen ............. 1 1 3 i 3 3 1 4 
Inspectors .......... «. 2 xg S ee 1 6 4 4 
Watchmen .......... e 3 4 4 3 2 ate 3 
Boilerwashers A 1 7 13 7 1 4 
O68 E E oe es 10 8 13 6 she 8 

Other roundhouse and 
shop cmployees.. 1 15 1 25 3 30 1 1 2 19 
Other employees. ...... 2 23 2 16 4 26 3 23 .. 26 
Nonemployees ........ .. 41 .. 26 1 7 2 11 24 
Total <23.2038 6042s 33 709 64 800 66 916 57 647 46 756 


During the year 148 applications were filed for extension 
of time for removal of flues. Investigation disclosed that in 


Ordered Removed from Service on Account of Steam Leakage 


17 cases the condition of the locomotives was such that no 
extension could be properly granted. Fifteen were in such 
condition that the full extension requested could not be au- 
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thorized, but an extension for a shorter period was allowed. 
Six extensions were granted after defects disclosed by the 
investigation had been repaired. Nine applications were 
withdrawn and the remaining 101 were granted. 

There were filed 1,508 specification cards and 5,519 alter- 
ation reports necessary in determining the safe working pres- 
sure and other required data for the boilers represented. 
These specification cards and alteration reports have been 


ACCIDENTS AND CASUALTIES RESULTING FROM FAILURES OF LOCOMOTIVES AND 
TENDERS AND THEIR APPURTENANCES 


Year ended June 30— 


1922 1921 1920 
3 F = 
Part or appurtenance g Y y £ Y 
which caused accident SBERBERTEE 
O m * (3 = 2° Oo 
<z2@e8 € 22 E 
Air reservoirs . 2.0... ... cee ee eee a 5% 3 lo as 1 2 1 2 
Aprons e605 o oS ees as awe canine Sade 11 11 16 .. 16 8 .. 8 
Arch t0bes..0i60454c500ei Piewsaeewes 4 S 5.. 5 9 1 3135 
Ash-pan blowers .......usessseses.o 7 7 Se 5S 6 1 #5 
Axles 2ecudtben ve auknea eek acess s 5 17 5 .. 6 S5 5 
Blow-off cocks .........cc cece eens 16 16 14 .. 14 #15 15 
Boiler checks ........--..00% Boe ated 4 4 7 1 7 #5 6 
Boiler explosions: 
= Shell explosions .............. 1 1 oe 
. Crown sheet; low water; no con- 
tributory causes found......... 13 15 23 20 19 26 24 22 35 
C. Crown sheet; low water; ccn- 
tributory causes or defects found 14 6 27 33 24 52 35 19 46 
D. Fire box; defective stay bolts, 
crown stays, or sheets......... 5 11 5 1 2.. 2.. 2 
E. Fire box; water foaming........ .. Sak ae, Sees fe as cea, hug? og 
Brakes and brake Trigging........... 10 2 24 6 .. 6 3 .. 3 
Couplers ..eseessoosososssosssoseno 21 .. 23 11 1 133,8 .. 8 
Crank pins, collars, ete. LL 10 .. 10 6 3 8 4 .. 4 
Crossheads and guides.............. 4 .. 4 4 1 4 5 2 3 
Cylinder cocks and rigging.......... 3 S 4 ae @ ks we es 
Cylinder heads and steam chests.. 3... 3 6.. 6 9 9 
Dome caps ..... UG Reh He SERRE SS SH Gain Aa, hae. tee. Sake Gees si 
Draft appliances ea e a a eras cen care 6. 9 8 .. 9 1 1 
Draw gear ...essesassosenssososese. 7 7 8 1 8 11 2 9 
Fire doors, levers, etc............+. 2 bea. (2. 8 ae we. A 11 
Flues es ae Gea ice harddalanc TE A 28 .. 32 32 1 35 45 52 
Flue pockets ee ae eee ee ee ee 2 a . 1 1 oe 1 1 ee ee . ee 
Footboards ........0... cece ccescnse 11 1 10 8 3 5 23 23 
Gauge cocks ..........cccccecccees Gee Sees. - see ates At 2 
ease CUNO 6 oie che heed ae ki eww ey 3 3 7 7 10 10 
Grate shakers .........cccccccccees 49 49 85 85 108 109 
Handholds ......nssooseessossssose 12 1 11 19 20 15 1 14 
Headlights and brackets wig nua eae Ohta s 2 2 8 2 6 9 1 9 
Injectors and connections (not includ- 
ing injector steam pipes)......... 24 18 2 13 23 27 
Injector steam pipes............0.0- 9 15 17 23 1 29 
Lubricators and connections......... 9 9 12 12 14 15 
Lubricator glasses ..........eeeeeee 3 3 3 3 17 . 17 
Patch bolts .....secssessssssssessse Ae E i Sd > 
Pistons and piston rods............. 6 . 6 3 3 3 1 3 
Plugs, arch tube, and washcut....... 12 1 19 15 18 28 40 
Plugs in fire box sheets............. 2 = S 2 2 1 2 
Reversing gear ded aaa en a cigar A 53 53 65 65 59 59 
Rivets oseanen eaa Seas deed koe KA ae 4 DS ae is 
Rods, main and side... O IIIN 23 27 18 21 16 2 20 
Safety valves ....... cc ce ee eee ee o si Sask sae Take es 
Sanders ......... EEE E eee eters 2 ) re T l 1 
Side bearings ...........cceeceeeee see i re Bid: 7 “Ass ae 
Springs and spring rigging EI EIN 10 1 9 3 3 9 2 18 
Squirt hose 26.6 bilge oo oe Hoe ak Saale 54 .. 54 82 82 82 .. 82 
Stay bolts sescinev scanned ie cate cues 6 ee a 2 2 1 
Steam piping and blowers........... 9 11 9 9 18 1 19 
Steam val Ves oes 2s weet ee oy a 6 6 1) 12 17 .. 17 
Studs / Ann unae aire aie e ENa sek 7 8 7 7 9.. © | 
Superheater tubes ..........-...c008 o os 1 2 4... 6 
Throttle glands .............0..00-. l I a ge ae ee | 
Throttle leaking .......-.....e.000: 3 1 2 3 3 1 1 .. 
Throttle rigging ......ssseosnunenso E ol 1 6.. 6 
Trucks, leadıng, trailing, or bene 11 2 25 6 8 1 3 1 
Valve gan eccentrics, and rods.. 18 18 10 10 6 .. 6 
Water bars cc 2455254 die eck wanes c Sie ak a ee ee 
Water glasses ..........cccc ce eeees 19 19 25 25 32 .. 32 
Water-glass fittings ............000- 6 .. 6 2 as 2 4 ... 4 
Wheels) i. vic. eee chess uep oes» 8 1 7 4 1 4 2 1 6 
Miscellaneous ............ ccc eeeces 61 61 91 2117 87 2 86 
Total 24. ssiae ees aS arg aah ee an See 622 33 709 735 64 800 843 66 916 


carefully analyzed to determine whether or not the boilers 
covered were so constructed as to be in safe and proper con- 
dition for service, and that the stresses were within the limits 
required. Numerous discrepancies were found and corrective 
measures taken. 

No formal appeal from the decision of any inspector was 
filed during the year, which again demonstrates that good 
judgment was exercised by them in the performance of their 
duties. 

In closing the report the following recommendations, made 
last year, were repeated: 

That the act of February 17, 1911, be amended to provide 
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for additional inspectors and increased compensation, and 
to provide for a sufficient appropriation adequately to carry 
out the purpose of the law. 

That all locomotives not using oil for fuel have me- 
chanically operated fire doors so constructed that they may 


DERAILMENTS AND Accipents Dur tro DeFects IN or FAILURE OF SOME 
Part OF THE LOCOMOTIVE orn TENDER 


. 1922 1921 1920 1919 1918 
Number of derailments*......... 22 8 7 7 2 
Number killed .........-0e.0.5-- 5 es 7 6 ae 

umber injured ...........0000% 61 30 18 7 2 


*Only derailments reported by carriers as being caused by defect in or 
failure of parts of the ILcomotives or tender were investigated or counted in 
this tabulation. 


be operated by pressure of the foot on a pedal or other suit- 
able device located on the floor of the cab or tender at a proper 
distance from the fire door and convenient for the fireman. 

That power-reversing gears be applied to all locomotives 
and that air-operated power-reversing gears have steam con- 
nections with the operating valves conveniently located in 
the locomotive cab, so arranged that in case of air failure 
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steam may be quickly used to operate the reversing gears. 

That a power grate shaker be applied to all coal-burning 
locomotives. 

That all locomotives be provided with a bell so arranged 
and maintained that it may be operated from the engineer’s 
cab by hand and by power. 

That cabs of all locomotives not equipped with front door 
or windows of such size as to permit of easy exit have a 
suitable stirrup or other step and a horizontal handhold on 
each side approximately the full length of the cab, which 
will enable the enginemen to go from the cab to the running 
board in front of it, the distance between the step and hand- 
hold to be not less than 60 in. nor more than 72 in. 

That all locomotives, where there is a difference between 
the readings of the gage cocks and water glass of two or 
more inches under any condition of service, be equipped with 
a suitable water column, to which shall be attached three 
gage cocks and one water glass, with not less than 6 in., 
preferably 8 in., clear reading, and one water glass with not 
less than 6 in., preferably 8 in., clear reading on the left 
side or back head of the boiler. 


The Next Step in Locomotive Construction 


Present Steam Locomotive Needs to Make No Apologies—Sugges- 
tions As to Future Developments 


By A. F. Stuebing 
Managing Editor, Railway Mechanical Engineer 


O much has been said about the shortcomings of the 
S steam locomotives as built at present that it is difficult 

to discuss the radically different types of motive power 
that are now being proposed without taking sides in the 
controversy and presenting a partisan viewpoint. From past 
discussion it is evident that the opinion prevails in some 
quarters that no determined effort is being made, or ever has 
been made, to improve the locomotive and that almost any 
radical change in the construction would be an improvement. 
Engineers in other fields seem to have little appreciation of 
the merit of the underlying principles that have made the 
standard type of steam locomotive for so long a time the 
best machine available for railroad motive power. On the 
other hand, men who have always been accustomed to the 
steam locomotive show a disposition to defend it under all 
conditions. I shall not try to present an argument but 
rather state a few of the important facts on both sides of the 
case and attempt to point out the relative merits of the vari- 
ous types from the standpoint of their economic value for 
passenger and freight transportation. 

The locomotives used for main line service all over the 
world for practically 90 years embody three distinctive 
features—reciprocating pistons direct-connected to the driv- 
ing wheels, a multi-tubular boiler of the fire-tube type and an 
exhaust nozzle for creating draft. It was the combination 
of these three features by Stephenson in 1829 that made the 
Rocket a success. Many people seem to consider the fact 
that there has been no change in these fundamental principles 
of locomotive construction in nearly a hundred years as 
evidence that the machine is out of date. I believe that 
further investigation would prove that it was rather a case of 
the survival of the fittest, for the history of the locomotive 
shows that there have been many attempts to improve it by 

*From a paper entitled “Are We Due for a Radical Change in Locomotive 


Construction?’ which was read at the January, 1923, mecting of the New 
York Railroad Club. 


radical changes in construction. The best locomotive de- 
signers in the country have always been on the alert to im- 
prove locomotive construction. Furthermore, the locomotive 
has a popular appeal to almost everyone and engineers in 
other fields have brought out many devices for application 
to the locomotive, some of which have been found to have 
real merit. 
A Survival of the Fittest 


To show that the present design of steam locomotive 1s 
not the result of the blind following of earlier precedents, let 
me cite a few examples. A great deal of attention is now being 
given to the substitution of a fan or blower for the exhaust 
nozzle as a means of creating draft. Trevethick first used 
the exhaust steam to increase the draft in 1807. Stephenson 
made a more successful application in 1829 and only six 
years later the first front-end fan was tried by Seguin. In 
1839 Ross Winans of the Baltimore & Ohio built a locomo- 
tive with forced draft under the grate. The fan was driven 
by the exhaust steam which then passed to a feed-water 
heater. You are all familiar with later attempts to apply 
the same principle, the most important of which were the 
experiments made on the Santa Fe about 1912. Now others 
are working on the problem so it is evident that the possi- 
bilities of mechanical draft have not been neglected. As 
soon as it can show a substantial saving, the railroads will 
be found ready to accept it. 

If we turn to the cylinders, valves and valve gears, we 
find the situation very similar. Consistent attention has 
been given to improving the efficiency of these parts. In 
fact, in the development of high steam pressures, which is 
one of the important means of decreasing fuel consumption, 
locomotives led the way for stationary power plants. Com- 
pounding also was given a thorough trial, but most com- 
pounds were abandoned because the increased maintenance 
cost and lack of reliability offset the saving of fuel. When 
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the Corliss valve gear was introduced, reducing the steam 
consumption of stationary engines, attempts were made to 
obtain the same benefit in locomotive valve motion but they 
were never successful because of the mechanical difficulties. 
If we turn to superheating, I believe we will find the modern 
locomotive represents the most advanced practice in the ap- 
plication of high superheat to reciprocating engines. The 
present tendency in engines for stationary service is toward 
the use of uniflow cylinders. These were applied on loco- 
motives in this country many years ago and more modern 
designs are now in use in Great Britain and on the con- 
tinent of Europe. 

As long as the reciprocating steam engine was the only 
type of prime mover, the locomotive was always well up in 
the front rank of progress and it is only since the introduc- 
tion of the steam turbine and the internal combustion engine 
that the efficiency of stationary power plants has shown any 
marked improvement over the locomotive. For years, en- 
gineers have studied the turbo-locomotive but until recently 
no one has been able to prepare a design that was suitable for 
railroad work. Nor has the internal combustion locomotive 
been neglected. Dr. Rudolph Diesel, the inventor of the 
Diesel engine and a very able engineer, tried to apply his 
internal combustion engine to a locomotive, but finally gave 
up because he found the problem so extremely complex and 
difficult. Many other examples could be cited of unsuc- 
cessful attempts to get away from the basic features of the 
steam locomotive but I believe those already mentioned are 
sufficient to indicate that the locomotive in its present form 
has survived because it has certain merits. 


Fundamental Requirements 


Perhaps the comments which I have already made sound 
like the conventional defense of the steam locomotive, but 
that is not my intention in presenting them. I merely want 
to give a historical background to show that some very able 
men have devoted their energies to designing substitutes for 
the steam locomotive without success. It is absolutely neces- 
sary to bear in mind that any new type of motive power, 
if it is to be a success, must be adapted to the existing rail- 
road facilities. This means that it must haul a train load 
approximating that of the steam locomotive and make equal 
or greater speed. If the number of trains were to be in- 
creased to any considerable extent or the speed reduced by 
new motive power, the capacity of the lines would be reduced 
so that it would be necessary to provide additional track and 
larger terminals. This would involve an enormous capital 
expenditure which could not be justified by any conceivable 
increase in locomotive efficiency. 

Any new type of motive power should be economical in 
the use of fuel, as simple and sturdy as possible, and what is 
perhaps most important, it must be reliable. One of the 
weaknesses and also one of the important advantages of the 
steam locomotive is the fact that there are very few defects 
that make it entirely inoperative. It may have leaks and 
pounds but it will usually bring the train in somehow. Very 
often this leads to neglect of maintenance which lowers the 
efficiency of the machine but under such conditions as existed 
during the strike this high degree of reliability is an in- 
valuable asset, and it is a characteristic that is not found in 
other types of prime movers. 


Fuel Economy and Locomotive Efficiency Not 
Synonymous 


One of the common mistakes made by the critics of the 
steam locomotive is to consider that fuel economy and loco- 
motive efficiency are synonymous. The locomotive must be 
considered as a transportation machine. From that view- 
point there are many factors besides fuel economy that de- 
termine whether it is economical or not. In 1921 the rail- 
roads spent $523,000,000 for locomotive fuel, but they also 
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spent $529,000,000 for wages of engine and train crews and 
$448,000,000 for repairs to steam locomotives. Fixed 
charges on the investment in locomotives is also very im- 
portant but is sometimes not given proper consideration be- 
cause it is not listed in the operating expenses. These are 
only the major items which are directly affected by the loco- 
motive. Many others are affected indirectly. It is evident 
that if a new type of motive power reduces the cost of fuel 
but at the same time causes a greater increase in the ex- 
penditures for crew’s wages, repairs, fixed charges, etc., it 
is not an economical transportation machine regardless of its 
economy from the thermo-dynamic or mechanical standpoint. 

Taking into consideration all the factors mentioned above, 
where can we look for a successor for the steam locomotive ? 
Much, of course, will depend on changes in prices. If the 
relative cost of fuel becomes much higher, this will operate 
to the advantage of the types of motive power that are more 
efficiency from the fuel standpoint. If interest rates be- 
come very low the railroads may be justified in using equip- 
ment that involves a greater initial investment. However, in 
the present discussion changes in these relationships will be 
disregarded because it is impossible to predict how future 
conditions will affect them. 


The Turbine Locomotive 


There is no question but what we are justified in accept- 
ing the electric locomotive as a satisfactory substitute for 
the steam machine under certain special conditions. Uni- 
versal electrification, however, seems to be a long way in the 
future and there is certain to be a big field for other types 
of motive power, namely, turbine and internal combustion 
locomotives, provided they can make good under railroad 
conditions. 

Within the past three years, great progress has been made 
in the development of the turbine locomotive. Two fairly 
high-powered units have been built and a third is now under 
construction. It may be well to consider briefly some of the 
features of these turbine locomotives to see whether they 
conform to the requirements already laid down for an efficient 
transportation machine. 

The first high-power turbine locomotive was that con- 
structed by the Swiss Locomotive Works. It is a 10-wheel 
locomotive converted from the standard type which, of course, 
imposed many limitations on the design. Nevertheless, it 
is stated that on its trial trip the locomotive showed a fuel 
economy of 25 per cent as compared with a compound steam 
locomotive in similar service. The engine has not been free 
from mechanical difficulties and up to the present time the 
builders have not given out a complete description. It is 
understood, however, that the fan draft did not operate 
satisfactorily and certain parts of the machinery have failed. 

Shortly after the Swiss turbine locomotive was built the 
Ljungstrom Turbine Company in Sweden finished a quite 
different design. The engineers of this company are rec- 
ognized as among the foremost turbine designers and from 
the engineering and mechanical standpoint the locomotive | 
leaves little to be desired. It has a thermal efficiency of 14.7 
per cent, which would be considered a good performance 
for a large modern power house. In actual service on the 
Swedish State Railways, it saved 52 per cent of fuel com- 
pared with modern superheated reciprocating locomotives. 

From the standpoint of capacity the locomotive does not 
show up so favorably, as it develops only 1,800 h.p. The 
designers state that machines with a capacity up to 6,000 h.p. 
could be produced, but I am inclined to doubt whether a 
condenser of the required size to give the proper vacuum 
under all temperature conditions could be built within prac- 
tical limits of weight and size. The most serious handicap 
to the introduction of the turbine seems to be the mechanical 
complications which it involves. There are a great number 
of connections to be kept tight and the entire mechanism is 
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much more delicate than that of the reciprocating steam en- 
gine. This would tend to increase the difficulty of maintenance 
and reduce the proportion of the time which the locomotive 
would spend in actual service. The first cost of the turbine 
locomotive would be about three times that of the steam 
locomotive of equivalent power and its useful life is inde- 
terminate so the fixed charges would probably be heavy. 

I do not want to take the position of condemning the tur- 
bine locomotive for I feel very strongly that we should make 
a thorough test of all promising innovations and try in every 
way to utilize the meritorious features. I do believe, how- 
ever, that in the present state of the art the turbine locomo- 
tive is hardly a practical unit for use on American railways 
and if it is to take an important place in future motive power 
it must be made more rugged and more simple. 

An interesting modification of the geared turbine locomo- 
tive is the Ramsay turbo-electric locomotive recently placed in 
service in Great Britain. In this locomotive the turbine is 
connected direct to an electric generator, which, in turn, 
drives the motors on the axles. The electric transmission, of 
course, increases the cost and weight per unit of power very 
greatly and would limit the maximum output that could be 
obtained with locomotives of a given weight. Furthermore, 
the transmission would probably have a lower over-all 
efficiency than gear transmission. On the whole, it seems 
doubtful whether the additional complication over a geared 
turbine locomotive would be justified. 


Diesel Locomotives 


This leads us to the consideration of the application of the 
Diesel engine to locomotive service. It is a very attractive 
proposition because the Diesel engine has the highest thermo- 
dynamic efficiency of any prime mover developed up to this 
time. Its fuel consumption per horsepower is about one- 
fourth that of a modern superheated locomotive and because 
of the fact that there would be practically no standby losses 
the Diese] locomotive should use not more than one-sixth as 
much fuel as a steam locomotive. It also offers attractive 
possibilities of eliminating water and fuel stops and ash pit 
expenses and reducing the cost of hauling company coal and 
other fuel. 

The two big problems in the application of the Diesel 
engine to locomotives are first to obtain a reasonable weight 
per unit of power and second to develop a practical method of 
starting the train. The Diesel engine, like the gas engine, 
will not start itself and will not deliver high torque at slow 
speeds. 

The Diesel engine is similar to the gasoline engine except 
that the fuel is not ignited by a spark. The compression in 
the cylinders is carried up to about 500 lb. per sq. in. and 
the heat generated by compression is so high that when the 
heavy fuel oil is sprayed in under pressure, it immediately 
takes fire. The engine is usually started by compressed air 
from storage tanks which is admitted to some of the cylinders 
of the engine by a special valve arrangement. The individual 
units as built at present, range from 20 to 3,000 h.p. 

The ordinary Diesel engine is heavy, some designs weigh- 
ing as much as 450 lb. per horsepower, but special types 
have been built which are very much lighter. For instance 
the six-cylinder Diesel engine for the German submarines 

weighed only 57 Ib. per horsepower. The 1,000 horsepower 
unit was 9 ft. high, about 4 ft. wide and 20 ft. long. If 
this Diesel engine was to be applied to a locomotive it would 
take up practically the entire space above the frames up to 
the limit of the vertical clearance. It would take three 
such engines to develop as much power as the locomo- 
tives that haul the Twentieth Century or the Broadway 
Limited. 

I think we can pass over the problem of reducing the 
weight per horsepower of the Diesel as that seems to be prac- 
tically solved at the present time, although the light-weight 
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Diesels are more highly refined than the commercial types, 
and their cost is considerably greater. I do not think that is 
a very great obstacle, however. Assuming that it does not 
hinder the application, we still have the problem of making 
the Diesel engine develop power when the train is starting 
or running at low speed. 

There are several means by which that can be effected. 
One is electric transmission, another is hydraulic trans- 
mission. Then we have also the possibility of auxiliary air 
to keep the engine running until the train is under way, and, 
last, the steam auxiliary. 

The electric transmission is heavy and adds greatly to the 
cost of the unit. The hyradulic transmission is fairly 
efficient—it is light, but it is expensive, and all the designs 
that I have seen are difficult to build in large units. The air 
auxiliary has limited capacity. It is the system that was used 
on some Diesel locomotives built in Germany. A very large 
air tank was provided and not only furnished the air neces- 
sary to turn the engine over when starting it, but it also 
furnished power until the train had obtained such a speed that 
the Diesel engine was within its operative speed range. The 
lowest running speed as a rule is about one-tenth the maxi- 
mum, so that an engine rated at 450 revolutions per minute 
would have a minimum speed of about 45 revolutions. This 
means, for example, that the Diesel engine if direct-connected 
could operate at train speeds from 4 to 40 miles an hour. 

The steam auxiliary or the so-called Still Diesel engine is 
the latest development. In the Still engine the heat from the 
water jackets which surround the cylinders, and usually 
the exhaust as well, is utilized to generate steam in an 
auxiliary boiler. It would probably be necessary in locomo- 
tive service to supply considerable fuel to the auxiliary 
boiler, but it would offer the advantage of making steam 
available to act on the lower side of the pistons, so that the 
engine could be started and kept running for some time from 
this source of power. After the train was under way, it 
could be thrown over to operate as an ordinary Diesel en- 
gine. 

‘Engineers are working very hard on the application of 
these various systems to the Diescl locomotive and there will 
probably be rapid progress in the development of improved 
designs. 

The Diesel locomotive could effect remarkable savings in 
fuel and could be built in large units so that it should not 
increase the unit cost of crew’s wages. The first cost would 
be high but this should be offset by the elimination of delays 
at ash pits and water stations. It is not unlikely that within 
the next few years a sturdy reliable Diese] locomotive will be 
developed which will be a worthy competitor of the steam 
locomotive. 


~~ 


Courtesy, Railway & Locomotive Historical Society 


Hackensack & New York Rallroad, 1860 


This road is now a part of the New Jersey & New York, operated Be the 
rie. Locomotive built by Rogers Locomotive Works, Paterson, 
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Scrapping Steel Cars by Means of the Carbon Arc 


Electric Cutting Process Proves an Economical Method for Reducing 
Scrap to Sizes That Can Be Cut by Shears 


By E. H. Dralle 


Westinghouse Electric & Manufacturing Company 


HE electric arc has for some time been recognized as a 
T most potent agent for the fabrication and production 
of mild steel structures, and as perhaps the most eco- 
nomical means obtainable for the repair of worn or broken 
steel members, especially where they are of appreciable thick- 
ness or volume; but as a means for reducing scrap material 
to convenient sizes for remelting, the value of the carbon arc 
has been only recently appreciated. 

Perhaps the railroads, always among the first to exploit 
new welding developments and to experiment with new sug- 
gestions involving electric arc processes, stand to profit most 
by the widespread use of the electric arc as a means for 
Scrapping steel coal and coke cars. In the past, it was a 
common practice among many railroads to turn worn-out 
cars over to wrecking companies for dismantling, but the 
possibility of using the carbon arc advantageously for this 
service is resulting in the discontinuance of this practice and 
the adoption of a plan whereby all wrecking of cars will 
be done within the railroad shops. This condition will, 
without a doubt, result in a saving of time and expense. 


Various Methods of Dismantling 


Assuming that the car wrecking is done within the rail- 
road shops, the problem demands considerable study to deter- 
mine the best method of dismantling; that is, there must 
be a choice among: 

(1) Cutting the heads off the rivets, and dismantling in 
the reverse order of assembling. 

(2) Reducing the cars to suitable scrap sizes, entirely by 
cutting with the carbon arc. 

(3) Reducing to sizes suitable for handling by four men, 
and finishing the scrapping by means of a large shear or 
shears, whichever is required to meet conditions. 

These methods will be considered in order without regard 
to any peculiar local conditions existing to influence the 
adoption of any particular method. 
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Selecting the Most Economical Method 


It is probable that scrapping by cutting the heads off the 
rivets would be found desirable where parts of the car could 
be salvaged for use in the repair of other cars. In fact, it is 
in this service where rivet cutting is most widely applied. 
It is doubtful, however, if this would prove a profitable 
scheme of scrapping cars, even though employed to a great 
extent by wrecking companies. 

To work entirely satisfactorily, all rivets that are to be 
cut should be in a plane closely approaching the vertical, so 
as to allow the molten metal a ready means of escape. At- 
tempting to cut the heads off rivets in a horizontal plane 
will result in actually welding the plates to the rivets unless 
means are employed to force the metal from its position as 
rapidly as it is melted, as for example by using a strong 
current of compressed air. Such a procedure would be cum- 
bersome in manipulation, and for this reason, objectionable. 
However, in vertical planes, this method of dismantling 
would compare favorably with straight cutting. | 


Time Required for Cutting Rivets 


On an average coal car, there are approximately 1,400 
rivets above the main frame of the car. With 7% in. diameter 
rivets, and a current value of 800 amperes, it has been dem- 
onstrated that an average of 8 seconds actual cutting time 
is required per rivet. Obviously, then, the cutting time for 
a complete car would be 1,400 times 8, or slightly more than 
three hours. The discomfort caused by the use of these heavy 
current values makes it impossible for an operator to work 
continuously. This fact, coupled with the time consumed in 
moving from place to place will result in a working factor 
of perhaps 80 per cent, so that the cutting time is raised to 
3 + 0.80, or 334 hours. 

After the cutting is completed, one man with an air ham- 
mer; or two men, one with punch and the other with a heavy 
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hammer, must force out the stub ends of the rivets to com- 
plete the dismantling. This operation would require the 
greater portion of 114 hours, so that the time to dismantle 
a car down to the main framework is practically five hours. 

The cost of scrapping a car by this method would ‘be 
divided as follows: 


Labor at 60 cents per hour—6% hours (5 hours for arc operator and 


1% hours for helper to remove rivetS)...... see e eee cc ee eee eeces 3.75 
Power at 2 cents per kw. hr. (3 hours using 48 kw.-800 amp., 60 
volts, from general efficiency of machine, 70 per cent)...........6. 4.20 
Total cost, nct including maintenance, interest on capital invested 
and depreciaticn of machine...........2cc cece cence eeesces $7.95 


Adding to the above figure the cost for reducing the main 
framework of the car, would give a direct cost of about $15 
for scrapping one car. The operating rates are not sufficiently 
fast to permit of one cutter scrapping two cars per day. To 
be practical, this schedule of two cars per day per cutter 
should be obtainable. 

As pointed out, the above method is applicable where it 
is desired to salvage parts for rebuilding into other cars. 
Where cars are in such bad condition as not to warrant the 
saving of parts, best results are obtainable by using the 
straight cutting method to reduce to sizes suitable for han- 
dling by four men, especially since the cost of dismantling 
will be less than $10 per car as compared to $15 for the rivet 
cutting method. 

To arrive at a figure upon which to base a cost for scrap- 
ping cars, a test, as will later be described, was conducted, 
and an accurate record kept of all results. The car was a 
standard coke car, having solid metal bottom, ends and half 
sides, the upper halves of the sides being of expanded metal. 


Scrapping by Cutting Through Sheets and Frame 


Starting at one of the four upper corners, immediately 
below the top supporting angle—this being left intact to make 
sure that the side would not fall cut unti} the desired time— 


Operator Cutting Through the Sides of a Car; the Cut Will Be 
Continued Straight Across the Bottom and Up the Opposite Side 
to Remove the End of the Car 


the cut was made down the corner to the floor of the car, 
thence along the entire length of the side, directly above the 
floor, and up to the other corner. The top angle-iron supports 
were then cut at the corners, and the side allowed to drop 
down. The time consumed was 51 minutes, and the distance 
cut was 4314 ft. The original thickness of material was 
14 in. sheet, but paint and rust in some places made the 
equivalent thickness in terms of clean iron sheets greater 
than 14 in. On the other hand, corrosion was so effective 
as to reduce the equivalent thickness below 14 in. in many 
places. One-fourth inch, however, can be taken as an average 
value for the thickness of material cut. It should be remem- 
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bered that on account of the paint and scale on this iron, 
cutting conditions are entirely different from those experi- 
enced with cutting clean iron sheets. | 

As soon as the car side was dropped to the ground, it was 
cut up into three equal pieces by making two cuts along lines 
parallel to, and equidistant from the ends. Each cut was 
through 21% ft. of 14 in. solid material, requiring two 
minutes cutting time, and 3 ft. of expanded metal requiring 
30 seconds cutting time. 

A similar procedure was used on the second side of the 
car, which was cut into the same number of pieces as the 
first side. 

At each end of the car the car bottom sloped at an angle 
of approximately 45 deg. from the frame to within 3 ft. of 
the top of the car. The length of this sloping sheet is ap- 


Center SIII Cut Through After Side Sheets and Side Frame Have 
Been Removed 


proximately 61% ft. After cutting out both sides of the car, 
cuts were made across the car along the line described by the 
intersection of the sloping bottom sheets and the bottom of 
the car. This cutting, too, was through material 14 in. in 
thickness. The length of cut was 9 ft. on each end, and the 
time of cutting seven minutes. 

After cutting the ends as above described, it remained to 
cut four upright, 3 in. by 3 in. angles, and one 2 in. by 2 in. 
angle, all 14 in. thick, directly above the car frame, to allow 
the ends to fall to the ground. The time required for this 
operation was seven minutes on one end, and four minutes 
on the other, the difference in the two times being due to the 
brake mechanism which had to be cut on the end requiring 
the greater time. 

With the operations thus far, the car had been cut into 
eight pieces, three pieces on each side, and each end consti- 
tuting one piece. To further facilitate handling, a cut was 
made the entire length of the car, parallel and adjacent to 
the center sill, and then two cuts were made across the bot- 
tom, directly back of each bolster. The lengthwise cut, 20 ft. 
long, required 40 minutes, and the cross cuts, each in effect 
being equivalent to 12 ft. of cutting, required 20 minutes 
each, or a total of 40 minutes. The greater portion of this 
time in making the crosswise cuts on the bottom was con- 
sumed in making the cuts through the center sill. The ver- 
tical members of the center sill together with the side frames, 
which approximated almost one foot in depth, account for 
the 12 ft. of cutting across the bottom of the car, which is 
only 9 ft. wide. In making the lengthwise cut, it was also 
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necessary to cut through two heavy channel door supports. 

With the operations as described for cutting up the main 
frame and bottom of the car, it will be seen that the total 
number of pieces into which the car was cut was 14. Of 
course the whole truck on each end remained intact, but the 
cutting was done in such a way that the framework could 
be entirely removed from the trucks. 

The object in cutting the material to sizes suitable for 
handling by four men, is in keeping with the scheme to have 
a large shear or shears to which these larger parts will be 
carried by the men for cutting up into pieces suitable for 
remelting. 

It is possible for four men to handle the side and end 
pieces as cut, but on account of the heavy framework and 
material in the hottom of the cars, additional cuts are neces- 


Motor-Generator Set of 1,000 Amperes Capacity Used for Arc 
Welding and Cutting 


sitated to facilitate handling. It will be found advantageous 
and economical to reduce these heavy parts to suitable sizes 
for remelting, without transporting them to the shears. The 
cutting could be done completely by the carbon arc. 

To more clearly show the cuts which were made on the 
car, the number of feet for each cut, and the total time for 
cutting, Table I has been prepared. 


Tasre I—Detairs or Cutting WiTH CARBON ARC IN SCRAPPING STERL 


Car Bopy 
Leneth Num Time 
; f of ber per Total Total 
Location of Material cut, of cut, feet time, 
cut cut feet cuts min. cut min. 


43.5 2 51 87 102 


sheet i 2.5 4 2 10 8 
3 4 ⁄ 12 2 


Lengthwise—side .......1 in. sheet...... 
Crosswise cuts on side ; 
sheets 223 6 bbw who send 1⁄4 in. 


Ends at intersection of 
bottom and sloping bot- 
tom sheets .......... 1⁄4 in. sheet...... 9 2 7 18 14 


E A We 5—3 in. by 3 in. 
by M in. angle. Y% 11 1 6 11 

Cross cuts on bottcm....⁄4 in. sheet and 
channels ...... 12 2 20 24 40 

Lengthwise cut on bottom.!14 in. sheets and 
angles ........ 20 1 40 20 40 
DOL, E E EE E AE E E E 177 217 


“For purposes of calculaticn, the angles ^n each end werc taken as 3 in. 
by 3 in., and five counted on each end. One end had the brake mechanism 
mounted on it, which required practically three minutes’ time to cut, making 
seven minutes’ cutting time on one end, and four minutes on the cther. 


From the above table, the following costs were obtained: 


Total number of feet cut (equivalent of 14 in. shcet).............. 177 ft. 
Actual cutting time in hours... ........0 ccc cece cece neran naene. 3.61 
w. hours consumed (850 amp., 40 V., M.G. set eff. 80 per cent 
SRW. for 3:6 BOUTS) 65 4i65d wo Wok ooh ny Aedes weve odtes aires 30 
Cost of labor at 60 cents per hour. ....... ccc cce cece cece ec eeeees $2.16 
*Cost of pewer—2 cents per kw. hour............. ccc ee cece eeeee 4.60 
Ota). \ cei eeu Se anata ae tee ue Paee wale Cad Wasbenaeatenedaradurocas $6.76 


*Two cents per kw. hour for pewer is only a basic figure. This should 
be much smaller if power is bought in large quantities, or if the customer 
generates hie own power. 
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Assuming that the operator’s time is eight hours per car 
instead of less than four, as shown for the actual cutting 
time, the cost per car will still be less than $10, because only 
the item of the operator’s time changes, the actual cutting 
time being the same whether the operator spends a full day 
on the car or a half day. To be perfectly exact, the power 
bill will slightly increase, because the losses of the set go 
on as long as the set is running. 

To have one man (cutter) completely wreck a car for cut- 
ting into sizes suitable for remelting, would result in greater 
expense, since a shear can reduce the smaller pieces at a more 
rapid rate than can be done with the arc, and the four men 
employed to carry material to and from the shears could be 
utilized by several cutters. Some few men would necessarily 
be employed for loading the scrap, and a few additional 
could be used to advantage to assist in carrying material to 
and from the shears. 

The cost of shears, interest on investment, and depreciation 
of the machinery must also be considered in this connection, 
but unquestionably these items can be more than favorably 
balanced against the extra cost of operators and machines to 
supply them in order to do equal amounts of work per day. 

Any one of the proposed methods of scrapping cars with 
the carbon arc will result in a great saving over the cost to 
do the same work with the acetylene torch. Paint, scale, and 
oxides which give way rapidly under the intense heat of an 
electric arc, are obstacles of no small importance when cut- 
ting with the acetylene. Furthermore, the cost of gas is one 
of the greatest items of expense, inasmuch as the torch is 
usually allowed to burn regardless of whether cutting is being 
done or not. With the electric arc, power consumption ceases 
when the operator fails to maintain an arc. 

Aside from the cost of doing the work with gas, the incon- 
venience of hauling tanks, both empty and filled, to and 
from supply points, makes the electric arc (where power is 
always at the operator’s command) stand out by far the 
more favorable of the two processes. 


Equipment Required for Electric Cutting 


The electric equipment required for supplying power to 
the carbon arc consists simply of a motor-generator set 
and the necessary moto-generator control and cutting panel. 
A desirable form of machine is shown in the illustration. The 
set comprises a suitable motor, either A. C. or D. C., driv- 
ing a low voltage compound wound D. C. generator. The 
generator is controlled entirely by a panel mounting a cir- 
cuit breaker, ammeter, volt meter, and knife switch, as 
shown. 

In addition to the above equipment, there are required 
only a suitable mask, electrodes and holders, and a cutting: 
resistor for each operator. 

The cutting resistance is comprised of four frames of 
resistance mounted in an angle iron framework, having 
overall dimensions approximately 48 in. long, 35 in. wide, 
and 17 in. high. This complete unit is mounted on a trolley 
which allows the resistor to be moved along the car as cut- 
ting progresses. This feature eliminates a long electrode 
holder cable. The entire carriage can be easily moved along 
the trolley track by simply pulling on the properly secured 
electrode holder cable. On the front of the resistor unit is 
mounted a slate, 15 in. by 13 in. by 1 in. thick, having 
mounted on it two 200-ampere, single-pole, single-throw 
knife switches. These knife switches control resistance steps 
of such value that current values of 400, 600 and 800 
amperes may be obtained for cutting service. The 400 
ampere resistance step is permanently in the circuit, and 
each of the knife switches controls one 200 ampere step. 

Plant layout is an important feature in the successful use 
of the arc process for scrapping steel cars, and while local 
conditions will largely determine the nature of each installa- 
tion, experience has shown that best results are obtainable 


160 RAILWAY 


with a layout such as described in the following paragraphs. 

It is preferable to have a separate building for this cut- 
ting service. The building should be divided into booths, 
accommodating one car each, and should be so designed that 
the motor-generator set, or sets, supplying power will be 
centrally located with respect to the arc cutters, power for 
which will be conducted along an overhead trolley. On this 
trolley, mounted on a carriage as described above, is the cut- 
ting control resistor with cable and electrode holder attached. 
The power for all operators is conducted through the trolley 
circuit, but each operator has his own cutting resistance, and 
can use any current value suitable for the work which he 
is doing. This arrangement of the power circuit positively 
insures non-interference among operators, regardless of how 
many are operating from the circuit. By having the resist- 
ance on a movable trolley directly above the operator, maxi- 
mum cutting rates are obtained, since the movement of cables 
and holders to the most inaccessible positions on the car, is 
accomplished with minimum time and effort. 

The object in having separate booths for each car is to 
protect operators from injurious reflected rays, and often, per- 
haps, direct rays from adjacent arcs. As a safety precaution, 
it is desirable to have only one operator per car, although 
with a properly outlined system of dismantling, it would be 
entirely possible to use two operators per car. 

While the work done thus far on dismantling cars by the 
carbon arc process has shown that this method is decidedly 
superior to other methods of scrapping, it is entirely possible 
that a more widespread use of this process will result in new 
and improved means for wrecking cars, which will still 
further decrease the already low cost of dismantling by the 
arc process. 


Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division ts called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
stons as rendered.) 


What Constitutes Collision Under Rule 32 


Nashville, Chattanooga & St. Louis empty box car No. 
4217 had six wood sills and several other parts broken in a 
Detroit, Toledo & Ironton train on May 23, 1921. The 
train, which was made up of about 75 cars, broke in two 
about 15 cars from the head end and the damage to car No. 
4217 occurred when the rear end of the train ran into the 
head end following the automatic application of the brakes. 
Neither this car nor any other cars in the train at the time 
were derailed, cornered or side-swiped. Joint inspection dis- 
closed that the six broken longitudinal sills were decaved, 
as was also the body bolster and end sill, which were broken 
at the same time. The handling line maintains that the dam- 
age was the direct result of the weakened condition of the car, 
citing case No. 1165 as parallel, and that the settlement 
should be handled under Rule 120. The car owner main- 
tained that the case comes under item (d), Rule 32, which 
exempts from owner’s responsibility damage caused by col- 
lision. Case 1179 was cited as parallel, except that in that 
case the car was subjected to derailment, while Nashville, 
Chattanooga & St. Louis car No. 4217 was involved in a 
collision. The owner maintained that the settlement should 
be made under the provisions of Rule 112. 

The decision of the Arbitration Committee states that: 
“There is no evidence of the car having been subjected to 
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any of the unfair conditions referred to in Rule 32. The car 
owner is responsible.” —Case No. 1241, Detroit, Toledo & 
Ironton vs. Nashville, Chattanooga & St. Louis. 


- 


Break-in-Two Not Evidence of Handling Line 
Responsibility Under Rule 32 


On December 20, 1920, Pence automobile car No. 595 
was broken in two while being moved by the Chicago, St. 
Paul, Minneapolis & Omaha in a train consisting of 9 loaded 
and 43 empty cars. While the train was moving at a speed 
claimed to be about four miles an hour, with one engine at 
the head end and one engine at the rear end, a coupler 
knuckle slipped by on the second car from the head engine. 
The resulting emergency application of the brakes caused 
the Pence car, which was the fifth forward from the rear end, 
to break in two. The handling line set forth that the car was 
an old gondola from which the sides and ends had been re- 
moved, that it was not equipped with inverted truss rods 
and therefore had only the strength of the wood sills, in a 
generally weakened condition, to prevent breaking upward 
under impact. The owner was notified, as provided in Rule 
43, as to the circumstances surrounding the failure, and on 
February 22, 1921, authorized the handling line to make 
repairs and. render bill for the expense. After the bill was 
rendered the owner refused payment, claiming that the han- 
dling line was responsible under Rule 32 and protesting 
that the car was not worth what had been charged for repairs. 
This company maintained that had there been no pusher 
engine at the rear end of the train, the accident would not 
have occurred. The handling line contended that the cause 
of the accident was not one of those specified under Rule 32, 
for which the handling line is responsible, and that in mak- 
ing and billing for these repairs it had fully complied with 
the rules. 

In sustaining the bill of the railroad company against the 
car owner, the Arbitration Committee stated: ‘Car was not 
damaged under any of the conditions enumerated in Rule 32. 
Rule 43 was complied with in obtaining owner’s authority 
before repairs were made.”—Case No. 1243, Pence Automo- 
bile Company vs. Chicago, St. Paul, Minneapolis & Omaha. 


Do Unit Charges for Bolt Renewals in Passenger 
Rule 21 Include Jacking? 


In rendering bills for the replacement of broken or miss- 
ing draft bolts on Northern Pacific passenger cars, which re- 
quired that the car be raised, the Southern Pacific charged 
for the actual time required to complete the operation. The 
Northern Pacific took exception to this practice, citing spe- 
cifically Southern Pacific’s bill No. 374108 for such repairs 
made during October, 1920. The exception was taken on the 
ground that item (7) of passenger Rule 21 (for bolts over 
six inches in length) covers this work and that the charge 
of 0.4 hours specified in Supplement No. 3 of the 1919 code, 
which was effective at the time, is ample allowance to cover 
all labor necessary to apply them, including jacking up the 
car. The Southern Pacific contended that items (6) and (7) 
of passenger Rule 21 do not cover renewal of any bolts which 
require jacking of the car but refers solely to bolts which 
may be applied in the ordinary course of repair work with- 
out the necessity of jacking the car or other preparation. In 
support of this view the Southern Pacific called attention to 
the fact that under the freight car rules the labor charge for 
jacking alone is 1.5 hours. For these reasons the Southern 
Pacific maintained that the note following item (26) of pas- 
senger Rule 21, Supplement No. 3, applies in this case. 

The Arbitration Committee decided as follows: “The 
labor charges in question are not excessive. Objection of the 
Northern Pacific is not sustained.”—Case No. 1242, North- 
ern Pacific vs. Southern Pacific. 


Present Day Tendencies in Car Construction 


Recent Improvements in Design; Need of Rust-Resisting Steel, Improved 
Insulation and Painting 


By E. R. Viberg 
Mechanical Engineer, Canadian Car and Foundry Company, Ltd. 


HE title of this paper would lead one to believe that 
today’s tendencies in car construction differ to a great 
extent from construction in the past, but this is not 

the case. Those in charge of designing and building equip- 
ment in the early days of railroading had the same object 
in view as prevails today, namely, to improve and strengthen 
the rolling stock to meet the ever-increasing demand from 
the transportation department for stronger and heavier ca- 
pacity cars, and at the same time having in mind a reduction 
in dead weight in proportion to the revenue load. 

In order to form some idea regarding this important sub- 
ject and the difficulties encountered, it may be interesting to 
first review the early history of the car-building industry. 


$ Development of Passenger Cars 


There was little difference in appearance between the early 
passenger car and the freight caboose. Some attempts at 
ornamentation were made, but these were modest, consisting 
simply of ornamental paintings, scenes from life more or less 
artistically executed, and very simple arrangements for 
comfort. 

Candle light was provided for night travelers, and in cold 
weather a stove in the corner of the car furnished the heat 
which travelers had been accustomed to draw from each 
other, or in a small degree, from the straw with which the 
car floor had been covered. 

As travel increased and the necessity for better accom- 
modation became apparent, the car was lengthened and its 
height increased, ventilation was improved and sanitary 
conveniences added. 

A great step forward was taken when provision was made 
for sleeping in a recumbent posture. A night car with rude 
sleeping berths such as used on steamboats, but not fur- 
nished with bedding, was the first form of sleeping car which 
surprised and delighted the public. This car was intro- 
duced on the Cumberland Valley in Pennsylvania in 1836, 
and in November, 1838, the Philadelphia, Wilmington and 
Baltimore put on a similar car. 

In 1854 sleeping cars having the same general features 
as those now in use were introduced. These cars provided 
seats for about 60 passengers, and at night these seats were 
converted into flat berths. The inventor was Theodor T. 
Woodruff. The license to build and operate these cars was 
later acquired by Webster Wagner. 

Pullman sleeping cars were introduced in 1864 and 1865. 
In 1867 a hotel car, the first in use, was built by him for the 
Great Western of Canada, which road in August, 1882, was 
absorbed by the Grand Trunk. In 1868 Wagner built the 
first two drawing-room cars ever run for pay. 

For supplying heat, improvement in processes to the num- 
ber of several hundred have been patented. Heating by salt 
water circulation once displaced the use of stoves but after- 
wards steam heating was substituted, and most cars con- 
structed today are equipped with a heating system which 
takes steam from the locomotive. 

In lighting, several forms of compressed gas have been 
substituted for candles and oil lamps. All cars now built 
are generally equipped with electric lighting. 


From a paper presented before the Canadian Railway Club, December 
12, 1922. 


Freight Car Development 


The introduction of steel rails led to the construction of 
heavier freight cars, for it was soon found that such rails 
would bear heavier loads without danger. By increasing the 
dead weight of the car from say 18,000 lb. to 21,000 Ib. its 
carrying capacity was increased from 20,000 lb. to 30,000 
lb., etc. The carrying capacity can be increased faster than 
the dead weight of the car, and thus the paying weight con- 
stitutes a larger percentage of the total load hauled. 

The construction of wooden cars of a greater capacity than 
70,000 or 80,000 lb. not being practical because the increase 
in size and weight of parts would increase unduly the dead 
weight and decrease the revenue load, together with the 
increased cost and scarcity of suitable lumber, steel freight 
cars were introduced in 1897. 

The following table of averages shows the relative increase 
since 1876 in dead weight of cars and revenue load: 


Wt. of car, Rev. load, 
Dead wt. Wt. of Total wt. percentage percentage 
Year of car rev. load loaded of total of tctal 
1876 ......2- 20.500 Ib. 26,000 Ib. 40,500 1b. 50.60 49.40 
1882. vse tanss 24.00 40,000 1b. €4,000 Ib. 37.50 62.50 
1889 ........ 27.790 Ib 60,000 lb. 87,700 Ib. 31.60 68.40 
PROS: Ze ccgauces 36.000 1b. 80,000 Ib. 116,000 Ib. 31.04 68.96 
1920» << s4 wees 48.300 1b. 120,700 Ib. 169,000 Ib. 28.53 71.47 
192). cise edie 78,990 Ib 236,100 1b. 315,000 1b. 25.04 74.96 


This table is interesting, as, while it shows 285 per cent 
increase in dead weight of present day equipment over the 
earlier type, it shows also that the earning capacity has been 
inereased by 1080 per cent over the old and small car used 
in the early days of railroading, illustrating the great strides 
made in car construction since 1876. 


Improved Passenger Car Construction 


In a general way today’s tendencies in car construction 
consist mostly in improvement of present designs and may 
be summed up as follows :— 


lst. To improve the present construction. 

2nd. To eliminate parts. 

3rd. To lighten equipment. 

4th. To reduce friction. 

5th. To use commercial run of steel. 

6th. To use rust resisting material. 

7th. To improve insulation. 

8th. Standardization of component parts. 

Oth. To preserve the equipment by improved painting. 


Among these I shall deal with the various branches of 
construction and details. 

The principal efforts of builders in conjunction with 
various railroad officials have been to improve underframe 
and draft gear conditions and details in connection with pro- 
tection and safety of passengers, with greater comforts for 
travelers. One detail, however, until recently did not receive 
the attention it should; this important part is the coupler. 
During the development of car bodies and trucks, various 
parts were strengthened and heavy capacity friction draft 
gear and buffer applied, but the coupler remained much the 
same, with the result that coupler failures were frequent. 
The 5 in. by 5 in. long shank coupler with the old type head, 
used for so many years for passenger cars, will soon be 
obsolete, however, as cars now built are_all equipped with 
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class “D” A.R.A. standard couplers, with shank of propor- 
tionate strength to the head. 

The adoption of this coupler, and increase of the present 
inadequate coupler side clearance, has made it necessary to 
arrange for the air, signal and steam pipes to oscillate with 
the coupler to prevent tearing of hose connections. This 
may be accomplished by a special design of combination 
coupler and pipe carrier, or simply a separate pipe carrier 
which will work with the coupler and maintain a fixed rela- 
tion between coupler shank and pipe connections. 

As wood body construction for passenger cars has disap- 
peared, so also the composite wood passenger trucks have 
become obsolete and are being replaced by cast-steel trucks. 
These trucks eliminate about 50 per cent of the parts neces- 
sary for the wood trucks and afford better facilities for appli- 
cation of clasp brakes, the tendency now being to equip all 
passenger trucks, both four and six-wheel, with this type of 
brake rigging. 

Present tendencies indicate that not only center sills and 
draft gear are being given due consideration, but all parts 
entering into construction of cars are carefully analyzed for 
strength consistent with dead weight. Furthermore, making 
all parts possible interchangeable eliminates a great number 
of otherwise necessary parts, and results in effective and 
economical construction. 

Platforms have been strengthened to prevent telescoping, 
and the old built-up construction with its multiplicity of 
parts, more or less discarded for the one-piece cast-steel 
buffer casting, to which center sills and other members are 
joined. These castings are generally so designed that all 
attachments such as safety chains, buffer and draft gear, 
can be readily applied and easily detached in case of repairs. 

Underframes of various types have been used, but the 
majority of cars now built are equipped with fish-belly type 
center sills. Care must be exercised in designing center sills, 
keeping the resultant line of force due to draft gear and 
buffer end shocks located on the center line of gravity of 
section, or below if possible, so that combined working 
stresses in compression and tension members will not exceed 
the elastic limit of the material. This can readily be accom- 
plished with center sills of rolled channel sections; that is, 
center sills having a uniform depth throughout, but this type 
is not extensively used on account of its weight and deflection 
except for short cars. Fish-belly type center sills seem to be 
preferable for all cars of extreme length, and with this type 
the features mentioned above must be carefully analyzed 
and provided for by the proper distribution of the various 
sections. 

The superstructure has been changed considerably in 
recent years. One of the most radical departures was the 
elimination of outside and inside gothic sashes, vestibule 
end windows and upper deck sashes. The elimination of 
gothic sashes effected economy in construction and inci- 
dentally removed numerous places for air leakage and 
draught, also facilitating a more sanitary construction as it 
was impossible to keep the art glass clean. The upper sashes 
were replaced by exhaust ventilators, with an improvement 
in ventilation and economy in construction, as well as im- 
proving the appearance of the interior of the car. 

Attempts have lately been made to eliminate as many 
pressed steel parts as consistent with economy, and some 
designs have been prepared having rolled angles for side 
posts, instead of pressed steel shapes. This is an advantage 
as it overcomes to a great extent variation in the structure 
which it is impossible to eliminate entirely when using 
pressed steel parts. The angle post also affords better facil- 
ities for attaching furrings for the inside finish, if wood 1s 
used, and most cars built in this country on account of 
climatic conditions are so fitted. 

Some vears ago a law was passed compelling railroads to 
equip all cars for interchange with automatic couplers, this 
primarily to prevent accidents when coupling cars. Little 
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progress has been made, however, towards also automatically 
coupling the air and steam connections. Many devices have 
been tried but have not given entire satisfaction; but devel- 
opments are still progressing, and I believe railways would 
be justified in applying some devices now on the market, 
which, while not perfect, would be a great aid in speeding 
the making up of trains, and preventing accidents, and 
would, consequently, effect a great saving to the railroads. 


Reduction of Dead Weight 


Before the dead weight of cars can be reduced—having 
in mind present capacities, corrosions, loads and shocks— 
a grade of material having higher elastic limits and ultimate 
strength will be necessary, or an alloy steel of a lower specific 
gravity, of equal strength in pounds per square inch, and 
same elasticity, as material used at the present time. To 
lighten equipment by using higher fiber stresses will not 
result in a satisfactory solution, as stresses produced in 
service, based on assumed loading and buffing shocks, are as 
high as it is possible to employ without producing fiber 
stresses in excess of the elastic limit. It is evident from 
some cars built only a few years ago, now under repair, that 
material has been subjected to stresses in excess of its phys- 
ical limits. 

Reduction of dead weight of equipment is important from 
so many points that it merits exhaustive investigation. As- 
sume the use of steel having an ultimate fiber stress of 
100,000 lb. per square inch, and a factor of safety of three; 
this would allow a working stress of 33,000 lb. per square 
inch, or an increase of 100 per cent over safe fiber stress 
with present material. This would revolutionize designs 
prevailing today and effect a great saving in weight. 


Roller Bearings 


Journal boxes equipped with roller bearings are com- 
mencing to make their appearance in steam railroad equip- 
ment. A few years ago the Grand Trunk had a number of 
cars so equipped. The importance of reducing friction is 
now being seriously considered by many railroads and roller 
bearings are being tested in the States. While it may be a 
little premature to judge of their merits I venture to say that 
before long they will become standard for passenger cars. 

Tests covering a number of years have proven that roller 
bearings will save from 10 per cent to 15 per cent in power 
consumption, and effect a saving in coal of 10 per cent, 
which is an item worth considering, particularly as the coal 
becomes more expensive. Roller bearings for railway equip- 
ment while new in this country have been used for a num- 
ber of years in Europe for both freight and passenger 
equipment and have now been adopted in some countries as 
standard. 


Commercial Steel 


When steel was first introduced for passenger cars it was 
the general opinion that it would be necessary to make the 
exterior of the same appearance as the wood car, namely, 
to conceal the rivets by applying mouldings over the rivet 
heads and to obtain a perfectly flat surface expensive cold- 
rolled-steel shects were employed. 

The present practice, however, is to make the steel car of 
an appearance that will convince the public that they are 
traveling in a car of steel construction which will afford 
better protection in case of collision. Instead of high priced 
cold rolled steel sheets, commercial run of steel is being used 
in passenger car construction, and may be referred to as 
follows: 

1. It is useless to pay excess cost for special rolled steel 
sheets, when in applying they are almost certain to become 
distorted. 

2. Asa general proposition it 1s a case of taking such a 
quality as the mills supply. 

3. It may sometimes be advantageous to pay the extra 
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cost for special processes such as “patent levelling,” but in 
this case only sheets in about 12 ft. lengths can be obtained. 

Since commencing the building of steel passenger cars on 
a commercial basis, we have been confronted with the ques- 
tion of obtaining flat sheets. These could be readily obtained 
when using sheets of heavy gage, but cars in recent years 
have been built with light gage sheets in order to reduce dead 
weight, and this has resulted in buckles appearing in the 
completed structure which unquestionably is objectionable 
but difficult to overcome. Buckles are also caused by car 
framing such as side-sills, belt-rails, posts, and other mem- 
bers in contact with the sheets not being absolutely true and 
in perfect alinement, and in consequence will appear in the 
sheets after riveting. Also upon removal of the supporting 
stands used during riveting up, buckles will appear in the 
sheets due to the natural deflection of the car structure 
from its own weight, and may be explained with the follow- 
ing remarks: 

The appearance must be as good as it is economically 
practical to produce, without sacrificing strength. Formerly 
it used to be the practice to doll up the exterior, and also the 
interior with gold and other decorations but today’s tendency 
is to make the cars of a plain, sanitary, comfortable design. 
It has often occurred to the writer that the railroads would 
be justified in spending less money for their equipment, as 
I have observed many times during my travels, from the 
abuse of equipment by the public, that they either do not 
care, or have no idea of the expense of such equipment. 


Rust Resisting Material 


The steel car has undoubtedly proven superior to the all- 
wood car in many important respects, but here instead of 
decayed lumber we have another evil—corrosion, which con- 
stantly works on the structure until it is unsafe or not able 
to stand the loads and shocks incident to the service. There- 
fore, the tendency today is to specify copper bearing steel 
to overcome to some extent excessive deterioration, and some 
roads now specify all sheets and plates 1% in. thick and 
over to be of this material, and I understand that other roads 
specify this material for rolled shapes as well as for plates 
for passenger cars. 

This material is also specified by many roads in the States 
for freight cars, and particularly for parts which come in 
contact with the lading. It takes an extra above standard 
base price of ordinary O. H. steel of similar sizes and 
shapes but this is negligible if final result expected can be 
obtained, as the extra cost of copper bearing steel would 
only amount to 134 per cent of the total cost of the new car 
at present prices. 

The majority of passenger cars built in the States, and 
also some built here, have been equipped with ordinary O. 
H. steel roofs which are now causing a great deal of worry 
and expense due to corrosion, and copper bearing steel is 
now extensively specified with the expectation that the use 
of this material will solve this troublesome problem. 

One large car-building concern in the States that not only 
builds cars for railroads but also owns and operates cars, 
recently constructed for test a number of cars using wood 
roof covered with canvas, and also a number of cars using 
galvanized iron for roofs, but as vet they are not in a posi- 
tion to judge as to the final roof to adopt. The wood and 
canvas roof as most extensively used in this country un- 
doubtedly has a longer life. 


Insulation 


Steel in passenger cars demanded improved insulation, 
but it is evident from some designs that this important fea- 
ture has been sadly neglected or misunderstood. Some at- 
tempts have been made to make up the deficiency in insula- 
tion by increasing the heating facilities, but these have 
proven costly. As the benefit of better insulation is under- 
stood, and is now considered absolutely necessary, great 
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improvements have been made and cars built today are, as 
a rule, insulated with material having a thermal efficiency 
(based on table prepared by the National Bureau of Stand- 
ards for Thermal Conductivities of Materials) that will not 
transmit more than 2.68 B.t.u. of heat per square foot of 
surface in 24 hours for each degree F. difference in tempera- 
ture inside and outside wall of section, and 3.62 B.t.u. for 
floor. 

The only data available covering requirements for insula- 
tion is the Mail Service Department specification for mail 
cars, which specifies that cars must be insulated with suff- 
cient materia] of thermal efficiency that will not transmit 
more than 8 B.t.u. of heat for side walls, ends and roof, and 
not more than 7 B.t.u. of heat for floor per square foot 
of surface in 24 hours for each degree F. difference in 
temperature. 

A coach or sleeping car requires more efficient insulation 
to overcome increased radiation and conduction, due to larger 
area of glass and increased leakage of air around the numer- 
ous window openings. 

Wood and canvas roofs need no insulation except between 
steel carline and headlining, compared with a car having a 
steel roof which necessitates considerable insulation to pro- 
tect the passenger from conduction of cold in winter and 
heat in summer. 

Roof construction as used by some of the roads today gives 
a B.t.u. transmission of heat of 6.8 per square foot per 24 
hours per degree F. difference in temperature and is com- 
posed as follows: Roof canvas, 13/16 in. roof board, air 
space, 14 in. Salamander, headlining. This construction 
gives with only a small quantity of insulation better results 
than the requirement for mail cars and should be satisfac- 
tory, but it cannot be denied that improved insulation even 
for cars with wood roofs would make it possible to heat them 
with less steam. 

Due to vertical members in framing, insulation cannot be 
applied in continuous lengths, but must be confined to a 
length suitable for individual spaces. It is, therefore, imper- 
ative, in order to prevent conduction, to use an insulating 
medium between all surfaces of steel in contact, and to 
isolate the outside steel plates from inside framing member 
so as to obtain an uncombined form of construction, other- 
wise in cold weather a frost line will appear on inside of car. 


Freight Car Standards 


In the earlier stages of steel car designs, the sizes of mate- 
rial were more or less based on the members used in wooden 
construction and, consequently, many of the early designs of 
freight cars proved defective, but served to develop a better 
knowledge of the relative value of steel and wood in car 
construction, and the use of the elastic limit rather than the 
ultimate strength. 

The car constructed with wood underframing and wood 
draft timbers attached with bolts to the center sills, and with 
spring draft gear of light capacity, formed a very resilient 
structure, but when steel was introduced into car construc- 
tion, while it developed a more rigid design, it has resulted 
in local damage to some of the members of the car, and in 
damage to the lading. The center sills, together with the 
draft gear, have become a live issue, the center sills to form 
a sustaining beam of sufficient strength not only to carry the 
load but also to form a column to take care of direct and 
indirect stresses, caused by buffing, the draft gear to form a 
shock absorber, protecting the car structure and the lading. 

Spring draft gears in steel equipment having proven inade- 
quate and costly and not of the capacities required are now 
being replaced by heavy-capacity, long-travel friction-gears 
so applied to cars that at no time will coupler horn come in 
contact with buffer casting, but instead transmit the buffing 
shock to center sills at rear draft lugs, which incidentally 
reduces the length of that portion of center sills which must 
With the spring-gear and 
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the final buffing shock taken by the buffer-block, the column 
is increased considerably and naturally makes a weaker 
structure. 

Much has been written about the defects in early designs 
of steel freight cars through a lack of knowledge of the de- 
signer, but in spite of all the publicity, cars are built today 
which are little better than in the early days. I had occasion 
to analyze a recent design of car which showed combined 
stresses as high as 35,700 lb. per square inch in center sills. 
Some of these cars, no doubt, due to high stresses and rough 
handling in the classification yards, have landed on the 
repair track with failed center sills, together with many 
thousands of the older cars. 

In 1907 an important change was introduced in box car 
construction when the steel-underframe, steel-superstructure 
box car made its appearance. This has become almost the 
universal car and today remains, except for minor refine- 
ments, much the same as the original design. As the steel- 
underframe took the place of the wood-underframe box car, 
so also now the steel-frame box cars are rapidly replacing 
the steel-underframe wood-superstructure, due to the impos- 
sibility of keeping the wood superstructure in repair on a 
rigid steel underframe. The posts and braces work loose, 
the frame and roof shift in either direction in heavy shunt- 
ing, under which condition it is impossible to keep sheathing, 
lining and roof on the car for any length of time. 

Hand brakes have been improved to mect A.R.A. require- 
ments, and to obtain more efficient brakes, some cars have 
been equipped with gear brakes, and large numbers are being 
equipped with lever brakes, which have resulted in a great 
improvement over the old and inefficient hand brake wheel 
now in general use. 

Steel has not altogether replaced wood for furrings and 
interior finish in passenger cars. For freight cars large quan- 
tities of lumber are, and always will be, used. 

When building cars of all wood little attention was given 
to the moisture content, which it is so important and neces- 
sary for good construction to consider. Good dry lumber, as 
proven by test, becomes approximately two and one-half 
times stronger than the wood as it comes from the tree. 

The tendency today is to construct freight cars with steel 
framing and wood lining and flooring, not only box cars 
but also types of open cars. This construction is more eco- 
nomical and repairs can be effected withcut expensive shop 
equipment. It is my opinion that this construction will be 
used in the future as the all-steel car, due to corrosion, has 
a short life and is expensive to repair, unless the use of 
copper bearing steel, now extensively specified, will overcome 
this deterioration. 

Lumber, when used in freight cars with steel framing, 
serves only to retain the lading or form supports, and as 
lumber is classified by grade, it would lead to advantage 
and economy if more consideration was given to this subject 
when preparing specifications; that is, use a good grade of 
lumber for flooring and lining for box cars, and a lower 
grade for roofing, particularly as cars today are mostly 
equipped with outside metal roofs. The same principle also 
applies to coal and refrigerator cars. 

Regarding the proper moisture content, it 1s comparatively 
simple to dry all lumber in a reasonably short time with the 
modern dry kiln, except oak, which requires a long time to 
dry. It will take from four to ten months to dry oak framing 
of sizes specified for car equipment. 


Trucks and Springs 


Freight car trucks have received due consideration; wheels 
have been redesigned and increased in weight, rating of axle 
carrying capacity increased for some capacity cars, and arch- 
bar trucks, which have been used for so many years, are 
being replaced by those with cast-steel frames. Today in 
the States 90 per cent of all freight cars built are equipped 
with cast-steel truck ‘side frames. 
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By the use of this class of truck many parts are eliminated, 
as will be noted from the following table: 


Reduc- Reduc- 
No. Weight ticn in tion in 

Type of Ca- of two Parts Weight parts, weight, 

trucks pacity parts trucks saved saved percent per cent 
Arch bar... 40-ton 268 14,400 Ib. Sit wows se ss 
Cast steel... 40-ton 128 14,000 Ib, 140 400 lb. 52 3 
Arch bar.... 50-ton 304 17,000 Ib. Stu |) cote A és oe 
Cast steel... 50-ton 144 16,123 Ib. 160 877 1b. 53 5 


This comparison shows a reduction in parts of over 50 
per cent in favor of the cast-steel truck and a reduction in 
weight, which, although small, is sufficient to receive con- 
sideration. The elimination of so many parts also minimizes 
delays caused by failures of arch-bar trucks which depend 
on bolts for securing the parts. These bolts after a short 
time become loose and the truck and car land on the repair 
tracks instead of being in service and earning revenue. 

Attention has also turned towards obtaining better brake 
rigging, and there is a tendency to equip freight car trucks 
with clasp brakes. Some heavy capacity cars have already 
been so equipped, and I venture to state that all trucks for 
cars of 50-ton capacity and over will eventually be specified 
to include clasp brakes. 

Truck spring failures have become serious of late, due 
partly to the recent increase in loading and partly to the 
change in method of stenciling the capacity on axle carrying 
capacity and increased rating without alteration in classifica- 
tion of truck springs. Failures have become so alarming that 
the A.R.A. recommended in 1921 the use of alloy steel and 
a change in method of manufacture, which, if adopted, would 
make the springs much more expensive, and would not solve 
the problem. These failures can be reduced, and possibly 
eliminated altogether, if the present standard of springs was 
reclassified, using class “D” for 80,000 lb. capacity cars, 
and class “H” for 100,000 lb. and 120,000 lb. capacity cars, 
as this would reduce the working stress to about 50 per cent 
of the ultimate allowable stress. 


Taste SHOWING EXISTING CONDITIONS 


w fz] c) 
so Še 8 y 
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D by t O 32g es Sat Atl ARF DEE 
A 60,000 Ib. 40,412 Ib. 23,125 lb. 1% in. 57 57 45.600 
C 80,000 1b. 56.320 th. 29,875 1b. 14} in. 53 53 42,500 
D 100,000lb. 63,1481b,. 38,475 1b. 1 t in 61 61 48,900 
H s 79,145 1b.  38,4751b. 1ł}iìn 49 49 39,200 


*Shows conditions that would exist if A.R.A. class “H” spring was used 
for cars with 5% in. by 10 in. axles. 


Conditions under old loading rules for 50-ton capacity 
cars were as follows: 


Avesage dead weight car body and truck............. 42,000 Ib. 
Deduct weight of two truckS.... ee aes ees ween eas 17.000 Ib. 

25.000 Ib. 
Add for two truck belstars...... 0.0. ee eee cee eee 1,800 Ib. 
Dead weicht on bolster springs. ....... cece ee cee eee 26,800 1h. 
Load plus 10 per cent for overload. ......... eee seee 110.000 Ib. 


Total load on (APHine se. 640 Pans oe Sa wae oe hs Bae Sea’s "136,800 Ib, 
Load on each nest of truck springs... .....c0.-ceeee .» 34,200 Ib. 

Figures in the table showing existing conditions for 
the same capacity car give an increased load of 4,275 lb. on 
each nest or a total increased loading on the four nests of 
17,100 Ib. or 12.5 per cent. This increased load, while not 
large, must have some relation between past and present 
spring failures, as it is the general practice to design helical 
springs so that the static load will not exceed 50 per cent 
of the maximum load at 80,000 lb. per square inch. 

Stresses dut to static loads only, however, while a factor 
in causing spring failures are not the most serious. Other 
forces which create additional stresses must be added to the 
static load to obtain final results. 

As stated in the M.C.B. proceedings, volume 30, if the 
center of gravity of the car is 72 in. above the rail 40 per 
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cent of the static load acting horizontally will almost entirely 
relieve the weight on one rail—which also acts on the springs 
—and to this must be added 26 per cent of the static load for 
vertical oscillation to obtain the combined load on each 
spring. 

For example, a 60-ton capacity box car, maximum axle 
load 169,000 lb., as shown on the diagram, produces a static 
load on each nest of springs of 38,495 Ib. 

The resultant of a horizontal force, 40 per cent of load, 
equals 21,997 lb. which must be added to the static load on 
one set of springs and deducted from the static load on the 
other set of springs. To these figures the load due to vertical 
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21,997 + 21,997- 
60,492 16,498 
15.7264— 26% for Vertical Oscillation ——» 4 289 
76,218 20,787 
Weigh? on Bolster Springs "169009 -16,920 (Trucks) + 1,900 (Truck Bolsters) = 153,980 Lb. 
Weight oneach set of Springs = 153,989 +4~38495 Lb. 
Horizontal Force *40%% of 76,990 = 30,796 Lb. 
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Diagram Showing Effect of Oscillation on Bolster Springs 


oscillation must be added, which makes a total load of 76,218 
lb. on one set of springs, and 20,787 lb. on the other side 
of the truck. 

Under these conditions one set of springs are solid as the 
weight upon them exceeds the capacity of class “D” springs 
by 12,218 lb. and as the springs are subjected to these condi- 
tions time and again, but one result can be expected, which 
can be remedied only by introducing springs having greater 
capacity and more suitable for the conditions imposed. 


Refrigerator Cars 


Refrigerator cars transport the most valuable and expen- 
sive commodity handled by the railroads, and incidentally 
must carry cooling elements—ice—which is a dead loss in 
two ways, namely, the initial cost, and the weight carried 
without revenue. Although railroads have been faced with 
these losses for years, few attempts have been made to im- 
prove conditions until recently, no doubt for the reason that 
no data has been available to check losses of radiation and 
conduction, and select the proper insulating material and 
amount required. 

It has been made possible, however, due to recent investi- 
gations, to calculate rather than conjecture what insulation 
and amount to use, and it is apparent that great improve- 
ment has been made in recent designs. Some cars lately built 
have been insulated with sufficient material of thermal effi- 
ciency to transmit no more than 2.6 B.t.u. of heat for wall, 
floor and roof sections per square foot of surface in 24 hours 
for each degree F. difference in temperature, but this is not 
sufficient, and greater improvement must be made in insula- 
tion of refrigerator cars. The extra cost of insulation would 
be insignificant compared with the saving, as I am sure that 
the present ice consumption can be reduced 50 per cent with 
better insulated cars. 

In modern refrigerator cars the side insulation is required 
to run in one piece from door post to door post, and to be of 
sufficient width to run from side sill to side plate, which 
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construction is ideal, but the old method of applying insula- 
tion in floor and roof is still maintained, namely, to apply 
insulation material between wood sills and carlines, which 
design invites poor construction on account of the numerous 
joints and furrings which may be fairly tight when new, but 
after a few months are bound to become loose and defeat 
the purpose intended. 

I would therefore suggest that floor and roof insulation 
be applied in the same manner as used for sides, namely, 
in one piece covering the entire area, securely attached all 
around to eliminate all leakage possible. This will make 
the insulation more effective as well as reduce cost of 
application. 

Most refrigerator cars today are constructed with steel 
underframe of a rigid design, with wood frame superstruc- 
ture. Why not go further and apply steel framing for this 
class of equipment as well as for box cars? The steel super- 
structure will form a rigid support for sheathing, insulation 
and lining, and will hold them securely together and pre- 
vent radiation and conduction on account of the inadequate 
wood framing. 

Painting 

One of the most important, but from observation the most 
neglected requirement for preservation of equipment, is 
painting. It has been customary to paint the exposed sur- 
faces only, and the unexposed surfaces, which are almost 
impossible to inspect for deterioration, left entirely unpro- 
tected, which practice has resulted in a premature failure 
and costly replacement. 

The tendency now is to give the painting of cars the 
attention warranted, and equipment built of late has been 
painted with the utmost care. While the initial cost of good 
painting will amount to a few additional dollars per car, 
the cost is, after all, comparatively small when compared 
with the total cost of the car and is money well spent, as 
undoubtedly their life can be increased several years. 

To obtain good results, however, it is necessary to clean 
by sand blast all steel parts before painting is attempted. 


Replacement of Old Equipment 


While this paper primarily was intended to deal with 
present tendencies in car construction, it may be interesting 
to refer to the program by the railways for replacing exist- 
ing old wood cars. The replacement of passenger wood 
equipment with steel has been quite rapid in Canada, and the 
percentage of such replacement has exceeded that of the 
United States roads by a consfderable margin. 

From the report by the Interstate Commerce Commission 
for December, 1919, which is the only record available, the 
increase in steel passenger cars in the United States for 
three years has only been at the rate of about 3.2 per cent 
whereas in Canada during the same period the increase 
amounts to about 9 per cent of total cars owned and oper- 
ated. However, out of about 7,040 passenger cars in Canada, 
only 17 per cent are yet of steel construction. 

Similar conditions prevail regarding freight cars. The last 
report from the Interstate Commerce Commission shows a 
total of about 2,300,000 cars in the United States, of which 
1,505,717 are all-steel or steel underframe construction, a 
total percentage of 65.5 per cent. 

Canada’s position in this regard is not so good, as out 
of 219,168 cars 47 per cent are all-steel or steel underframe 
construction. Fully 50 per cent of the wood construction cars 
have reached, and some exceeded, the normal expectancy of 
life, and should be replaced by modern equipment. 

In the United States the annual retirement is about 72,000 
cars or a percentage of .031 per cent of the total, and it may 
be assumed that the same percentage should prevail in 
Canada. At this rate Canadian roads should add about 
7,000 cars per annum to maintain their present number of 
cars, which figure does not allow for any increase to take 
care of the normal growth of business. 


Properties of Chilled-Iron Car Wheels 


Investigation by University of Illinois of Stresses Due to Mounting, 
Static Load and Flange Pressure; Advantages from 
Increased Flange Thickness 


N investigation covering some of the properties of 

chilled-iron car wheels has been conducted at the 

University of Illinois, the work having been carried 
out under the direction of J. M. Snodgrass, professor of 
railway mechanical engineering, and F. H. Guldner, special 
investigator, and with the co-operation of the Association of 
Manufacturers of Chilled Car Wheels. 

The results of that portion of the investigation dealing 
with the strains caused by forcing the wheel upon its axle 
and thereafter applying a static load were covered by Bul- 
letin No. 129 of the Engineering Experimental Station. 


Slotic Load 


Fig. 1i—Method of Applying Static Load and Flange Pressure 


Abstracts from this bulletin were given in the Railway 
Mechanical Engineer, October, 1922. A continuation of 
the report is contained in a newly issued Bulletin No. 134 
which deals with subsequent tests. 

The first part of Bulletin No. 134 discusses the strains 
existing in a 33-in. 840-Ib. wheel of the arch-plate type 
when subjected to the effect of mounting, static load and side 
thrust pressures, taken both individually and collectively. 
The remainder of the bulletin deals with a series of tests 
made to determine the ultimate strength of car wheel flanges, 
both new and worn. 


Combined Effect of Mounting, Static Load and Flange 
Pressure 


The equipment used to apply the loads for experimentally 
determining the combined effect of wheel fit, static load and 
flange pressure is shown in Fig. 1. It consisted of a 200-ton 
hydraulic jack supported on rolls which in turn were sup- 
ported on the bed of a 600,000-lb. testing machine. Spe- 
cially made castings fastened to each end of the jack had 
hardened tool steel blocks inserted near their ends, the upper 
sides of these blocks having contours similar to the head of 
a rail. A pair of wheels previously mounted on an axle 
rested on these steel blocks. By means of a block with a 
spherical seat, a beam, and two cast iron blocks resting on 
the axle, the static load was transmitted to the axle, thence 
through the wheels and on down to the bed of the testing 
machine. After a static load of the desired magnitude had 


been applied, a flange pressure of the desired amount was 
obtained by means of the hydraulic jack. The strains due 
to the various combinations of load were determined by 
means of a Berry strain-gage. 

The strains were measured on a series of 2-in. gage lines, 
both radial and tangential, extending from the hub to near 
the rim on both inside and outside faces of the wheel tested. 
The static loads employed were 13,050 lb. and 25,450 Ib. 
After the stresses due to these loads had been ascertained and 
while the static load of 25,450 Ib. was still maintained, a 
side thrust or flange pressure of 8,000 lb. was added by 
means of the hydraulic jack. Additional readings were 
taken and the flange load then increased to 16,000 lb. and 
afterwards to 32,000 lb. The last condition, namely, 25,450 
lb. static load and 32,000 lb. flange thrust, was considered 
to be representative of the normal maximum loading that 
might occur in service. 

The compressive stresses found for the various load con- 
ditions were relatively unimportant. The maximum cor- 
responding simple tensile stress—18,400 lb. per sq. in.—was 
due to mounting and was found at the gage-lines nearest the 
hub on the inner face. The application of static load and 
flange pressure did not materially affect this stress. Stresses 
of such magnitude occurring in the hub regions are gen- 
erally less dangerous than stresses of lesser value at other 
positions in the wheel. This is due to the fact that the stress 
in the hub region is a steady one, that is, the material is not 
subjected to repeated stress. The combined effect of mount- 
ing and the application of a maximum static load and a 
flange pressure probably in excess of that encountered in 
normal wheel service was found to produce tension—with 
a few minor exceptions—in both radial and tangential direc- 
tions on the outer face of the 840-lb. arch-plate wheel. On 
the inner face over the region investigated, this combination 
of loading was found to produce tension at the tangential 
and compression at the radial gage-lines. The tensile stresses 
on the outer face near the junction of the inner and outer 
plates resulting from the application of maximum static load 
and flange pressure are subject to repetition and at some 
points to complete reversal. The number of such reversals 
of stress that would occur in the normal life of a wheel, due 
to the occurrence of a sufficiently high flange pressure caused 
by traversing curves of small enough radius at high enough 
speed, is relatively small compared with the millions of re- 
versals found necessary to cause failure under similar con- 
ditions in investigations of repeated stress. Hence, the ques- 
tion of severity of stress due to the combined effect of mount- 
ing, static load, and flange pressure may be considered from 
the static viewpoint alone. It does not appear that the 
stresses due to this combination of loading are severe in 
themselves, but if these stresses are increased by abuse of 
the wheel, through prolonged brake application, they might 
become large enough to cause incipient cracks leading to 
wheel failure. 


Strength of Chilled-Iron Car Wheel Flanges 


The apparatus used in making tests of the ultimate 
streneth of the flanges consisted essentially of a steel beam 
built up of channels and plates as shown in Fig. 2. This 
beam was placed on the weighing table of a 600,000-Ib. test- 
ing machine, and the wheel to be tested was supported 
thereon at opposite points on a diameter, at one side by a 
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piece of tool steel pressing against the flange, and at the other 
by a semi-circular piece of steel supporting the tread. The 
location of the point of application of the load on the flange 
could be varied by means of a block and wedge applied to 
the tread at a point diametrically opposite. This block and 
wedge further acted to take the horizontal pressure component 
due to the angularity of the flange at the point of load ap- 
plication. The load was applied to the wheel, through a 
block with a spherical seat. For this series of tests 33 wheels 


able of Testing Machine 


Fig. 2—Apparatus Used to Determine Strength of Flanges 


were used and from three to six tests to fracture were made 
on each wheel. 

The flanges were of various shapes and include specimens 
representative of both new and worn wheels. Among them 
were wheels with the standard contour recommended by the 
Master Car Builders’ Association, and others with the rein- 
forced flange suggested by the Association of Manufacturers 
of Chilled Car Wheels to replace the present M.C.B. standard 
flange. In addition, there were tests made on wheels with 
flanges ground to represent various stages of wear, and also 
on two wheels which were worn out in service. 

In the case of a number of the wheels tested the flanges 
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MCB Flange as cast ANCCW Flange as cast 


Fig. 3—Typical Results of Flange Tests on Special Wheel with 
Standard and Reinforced Flange 


were ground to represent various stages of wear, so that the 
ultimate strengths determined in these cases furnish data as 
to the safety of wheels similarly worn in service. The loca- 
tion of the point at which the pressure was applied to the 
flange was also varied, and thus data were secured applicable 
to the case of wheels operating on improperly maintained 
track, on which the flanges may strike frogs, switches, etc. 
Irregularities occurred, however, in the results of these tests 
which preclude correct deductions concerning the effect of 
flange thickness. The irregularities in the results were 
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caused by differences in the various wheels with respect to 
depth of chill, chemical composition, physical properties of 
the metal, etc. 

In order to obtain information of value regarding the 
effect of additional metal in the flange region, an attempt 
was made to eliminate these differences by using wheels cast 
from special patterns, in which one-half of the circumference 
had the standard M.C.B. flange and the other half had addi- 
tional metal on the inner face. Three types of wheels were 
thus cast and from these the effects in both new and worn 
wheels of, first, increasing the thickness of the flange, sec- 
ond, increasing the thickness of the tread, and, third, in- 
creasing the thickness of both flange and tread simultane- 
ously, were determined. To make the comparisons still more 
direct the loads were in every case applied to the flanges of 
these specially prepared wheels on a radius midway between 
the points where two adjacent brackets entered the tread, thus 
eliminating as far as possible the complex effect of the sup- 
port of the brackets. In addition, the flange pressures were 
in each case applied at identical distances below the tread, 
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Fig. 4—Typical Test Results on Special Wheel with Standard 
Flange and with Reinforcement on Flange and Tread; 
Throat Ground to Represent Worn Flange 


thereby removing the effect of difference in the moment of 
the load. Because of these precautions it is felt that the 
results obtained from these wheels cast from specially pre- 
pared patterns are truly representative. 


Conclusion in Regard to Wheel Flanges 


The conclusions to be drawn from the tests made to de- 
termine the ultimate strength of the wheel flange may, within 
the limits of these tests, be summarized as follows: 

(1) When the flange pressure is applied to wheels with 
badly worn flanges on a radius midway between the points 
where two adjacent brackets enter the tread, the ultimate 
strength of the flange is an inverse function of the distance 
of the point of pressure application from the tread, that is, 
the greater the distance the smaller the ultimate strength. 

(2) This inverse relation does not hold in the case of new 
or slightly worn flanges, neither does it hold in the case of 
either new or worn flanges if the point of pressure applica- 
tion is on the same radius as that on which a bracket enters 
the tread. In this case it was found in some of the tests that 
the bracket apparently strengthened the flange, while in others 
a weakening of the flange was observed, these conditions in- 
dicating a complex supporting effect due to the bracket. 

(3) The addition of 3/16 in. of metal to the back of the 
present standard flange, as proposed by the Association of 
Manufacturers of Chilled Car Wheels, increases the ability 
of the flange to withstand side thrusts. This increased 
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strength was plainly shown in the tests of five specially 
prepared wheels, in which one-half of the circumference had 
the present standard M. C. B. flange and the other half the 
proposed additional flange thickness. These wheels showed 
an increased flange strength due to the additional metal of 
from 10 to 90 per cent in the case of badly worn flanges and 
from 26 to 49 per cent in the case of slightly worn or new 
flanges. 

(4) In the case of the wheel having one-half of the cir- 
cumference cast with the standard M. C. B. tread and the 
other half with the 3/16 in. of additional metal on the inner 
and under side of the tread, the results were negative, inas- 
much as the half with the additional metal showed de- 
creased ability to withstand side thrust. Although tests on 
one wheel cannot be taken as conclusive, if further tests con- 
firm these results, the indication would be that it is possible 
to add metal in such a way that not only no increased flange 
strength results but a decreased flange strength may actually 
be caused. If this be taken as proved, then there probably 
exists a relation or ratio between flange and tread thickness 
which will result in a maximum flange strength for a par- 
ticular thickness of either flange or tread. In that case if 
a wheel be cast with the ideal ratio of tread to flange thick- 
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ness for, say, a given thickness of flange, the addition of 
metal to or the subtraction of metal from the tread will not 
only not increase the flange strength but may even decrease 
it. 

(5) The simultaneous addition of 3/16 in. of metal to 
both flange and tread was not found to alter the ability of the 
flange to withstand side thrust. As the addition of 3/16 
in. to the flange alone gave added strength, this result would 
tend to confirm the conclusion reached in (4). The simul- 
taneous additions of 3/16 in. of metal to the flange and 3% 
in. to the tread was found to result in an appreciable in- 
crease in the ultimate strength of the flange. The weight of 
metal added was about 37 lbs. or 5.1 per cent of a 725-lb. 
wheel, whereas the increase in flange strength resulting there- 
from ranged from 40 to 70 per cent. An important feature 
of this case is that the advantage of the additional metal ap- 
parently does not disappear as the wheel approaches the 
condemning limit on account of flange wear. 

(6) The general conclusion to be drawn from the re- 
sults of these tests is that the flange strength of the chilled 
iron wheel can be increased to keep pace with probable 
future service requirements by a proper placing of additional 
metal in the tread and flange. 


Interchange Car Inspectors’ and Car Foremen’s 
Convention Proceedings 


Papers on Scheduling Cars Through Repair Shops and on the 
Loading of Steel Products Discussed 


HE program of the convention of the Chief Interchange 
T Car Inspectors and Car Foremen’s Association of 
America held at Hotel Sherman, Chicago, November 
9 and 10, 1922, was a long one. A discussion of the rules 
of interchange was given in the December issue of the Rail- 
way Mechanical Engineer. The January issue contained the 
papers and discussions on Tank Car Repairs, Carding and 
Handling Explosives and Apprenticeship System for the 
Car Department, while the February issue contained the 
papers on Successful Lubrication of Journal Boxes. The 
present issue contains additional interesting papers and an 
address by C. M. Dillon, representing the Association of 
Railway Executives. 


Safe and Economical Loading of 


Steel Products 


By W. R. Rogers 


Chief Joint Inspector, Youngstown, Ohio 


"THE Loading Rules Committee has encouraged the manu- 
facturers, railway clubs and individuals to offer sug- 
gestions for changes in the method of bracing and blocking 
the various ladings; and when we see the Committee’s nu- 
merous revisions, from year to year, it appears that the field 
is broad for such activities. These revisions are made neces- 
sary on account of the ever changing conditions which 
require additions and modifications in the rules, and it is 
apparent that such suggestions should adhere to methods of 
securing loads in a practical, simple and, as far as possible, 
inexpensive manner. 
The shippers fully appreciate that a dissatisfied customer 
often means loss of business, and that one sure way of los- 


ing the customer is to have his shipmenis delayed in transit 
or found at destination scattered over the car floor and in 
a damaged condition. It is, therefore, to the interest of 
the shipper to adhere to the rules, which provide substantial 
methods in bracing and securing the lading, and they are 
anxious and willing to co-operate with the carriers to that 
end. 

The carriers’ representatives with a full knowledge of the 
requirements of the rules, should visit the industries and 
explain to the shippers, in a business like manner, the 
various requirements of the rules, and assist the shipper in 
every possible manner. No opportunity, developing locally, 
should ever be lost to show the shipper, in the proper spirit, 
the results of improper loading. He will appreciate an 
opportunity to accompany you to inspect any such shipments 
received from his plant, that have given trouble on account 
of shifting, or for some other reason that was due to improper 
loading. There are many little courtesies that you can 
extend to the shippers in the way of suggestions as to how 
they can overcome some of the conditions developing in the 
loading of the various commodities which will be very bene- 
ficial to both the shippers and the carriers. 

In territories where the industries are served by more than 
one railroad it has been found that if visits are made 
periodically, in company with representatives of the industry, 
much good will result in the way of adherence to the rules. 
We have safety first committees, loss and damage committees 
and fire prevention committees, each performing indispens- 
able service. Why not industrial committees, representing 
the mechanical department, to cover such territories and 
perform a service to the common interest of the shippers and 
carriers ? 

The achievements of the Loading Rule Committees have 
not at all times been fully appreciated, and it is not the 
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intent or purpose of this paper to criticise the committee. 
In the opinion of the writer, however, the rules governing 
the loading of metal sheets and plates in box cars, the rules 
or absence of rules to cover the loading of long flexible 
concrete bars, and the rule covering super-imposed loads of 
plates on sides of gondola cars, are not impossible of im- 
provement. 


Loading Metal Sheets and Plates in Box Cars 


I know of no other commodity loaded in box cars that 
is more destructive to the ends of the cars than sheets or 
plates, when not substantially secured to prevent shifting; 
and the cost to the railroads from this one source of damage 
to equipment, including the damage claims which are the 
result thereof, must amount to thousands of dollars annually. 
Under the rules in effect prior to January 1, 1922, there 
was no specified manner shown as to just how the bracing 
at the ends of piles towards the center of the car was to be 
secured, other than that it was to be well spiked to floor 
and car sides. In many cases the bracing was cut in the 
mill to the shippers’ own standard lengths to save the cost 
of hand sawing, and quite frequently the bracing was nailed 
to the inside lining boards and possibly to but one post, 
with the result that such bracing was not sufficient to keep 
the lading from shifting. 

Rule 265, as now written, and the figures as shown in 
Supplement No. 1 to the 1920 code, is far superior to any 
previous method of bracing and securing this commodity, 
but in making it so, the resultant increased cost has brought 
about some strong objections against adherence to the rule. 
Some shippers maintain that some of the sheets and plates 
are not so difficult to keep from shifting as others, and that 
the lengths of a large percentage of such shipments are such 
that they afford an opportunity to nail the bracing to a num- 
ber of side posts and side braces, which the longer lengths 
do not. They contend that the rule should be modified to 
give them the benefit of any saving that the various con- 
ditions warrant. To meet this contention it is recommended 
that the rule be modified to the following extent: 

For all sheets or plates, except oiled sheets, when piles do 
not exceed 36 in. in height, and for oiled sheets not exceeding 
30 in. in height, where the length of sheets or plates will not 
permit securing of the longitudinal bracing, as shown in 
Fig. 90, to three posts or braces, the bracing must extend 
to the doorways and two additional pieces of 2-in. by 4-in, 
one piece at the top and one piece at the bottom, must extend 
across the doorways and be properly wedged against the 
bracing in the opposite end of the car. Where the longitu- 
dinal bracing can be secured to at least three posts or braces, 
the bracing need not extend to doorways and across door- 
wavs as now required. 

For all sheets or plates in piles exceeding 36 in. in height, 
place in each of the above cases additional longitudinal brac- 
ing in the center between the top ‘and bottom longitudinal 
bracing. 

The piles, except oiled sheets, to be securely wedged 
apart by braces consisting of not less than two pieces of 
2-in. by 4-in. uprights against each pile, these uprights to 
have 2-in. by 4-in. by 12-in. cleats nailed to them and the 
floor of the car, and to be securely wedged apart near the 
top by one 2-in. by 4-in. piece for piles not exceeding 18 in. 
in height and-twa pieces of 2-in. by 4-in., one near the 
bottom and one near the top, for loads exceeding 18 in. in 
height. 

For oiled sheets, the piles should be wedged apart in the 
manner now prescribed in the rules, and as shown in Fig. 90, 
except that the bottom ends of the upright pieces should have 
2-in. by 4-in. by 12-in. cleats nailed to them and to the 
floor of car, instead of cleats nailed to the floor on either 
side of the uprights as now required. 

Forty-penny nails to be used in securing all end bracing 
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to posts or braces, and not less than twenty-penny nails used 
to secure all other bracing. 

Permit the use of 2-in. by 4-in. pieces, instead of the 
2-in. by 8-in. against the car side at the ends of the piles. 
This one detail alone makes it necessary for the shipper to 
carry the 2-in. by 8-in. lumber in stock. 

The advisability of the use of strips between the lading 
and sides of the car, when the sides will permit a uniform 
bearing surface, is also questioned. Cars are usually se- 
lected with reference to their fitness for this particular load- 
ing. The sides on such cars, as a general rule, will permit 
a uniform bearing surface, making the use of the strips un- 
necessary except as may be required to facilitate unloading, 
and it would appear that the bearing surface on the sides 
of the cars, when the lading is properly wedged against the 
sides, offers a much greater resistance to shifting of the 
lading than when the strips are used. It is the contention 
that their use be left optional with the shippers except when 
the sides are of uneven surface. 

As an alternate method of loading flat galvanized or plain 
sheets not oiled, permit the loading of sheets 84 in. or longer 
in accordance with the present rule for bundle sheets, Fig. 
92, provided that at least two 4-in. by 6-in. by 12-in. 
wedges are nailed to the car floor underneath eacli end of 
the pile, in order to secure the necessary concave on top of 
the pile. 

The above modifications to the present rule would provide 
a means for some saving in the present cost of bracing such 
shipments, and would still be consistent with substantial 
bracing for this commodity. 


Single Overhanging Loads of Concrete Bars 


In loading single overhanging loads of long flexible con- 
crete bars, it is the practice to follow the detailed instruc- 
tions of the rules governing single over-hanging loads, using 
but one bearing timber on the floor of the carrying car, the 
other end of the material resting on the car floor. The over- 
hang is taken care of by means of a sliding timber placed 
on the floor of the idler car between the body bolster and 
the end sill. 

Rule 23, effective January 1, 1922 (see Supplement No. 
1), now permits the loading of 58-ft. material on a 46-ft. 
car. This has greatly simplified the loading of concrete bars 
in lengths up to 58 ft., because heretofore it was necessary 
to load that length material as a twin load, requiring four 
sliding timbers in addition to the two bearing timbers. 

From time to time the question has been raised as to the 
allowable weight permissible when such material is loaded 
as single overhanging loads, and we have been governed 
to a great extent by Rule 23, which shows the permissible 
weight for single overhanging loads, as shown in Fig. 52, 
54 and 55. But there is some question as to whether a ship- 
ment of this long flexible material is not a somewhat dif- 
ferent load than those shown in the above sketches and 
objections have been made because a greater weight than 
shown in that rule is not permitted. 

The present rules permit the loading of a twin shipment 
of long flexible material to but one-half the capacity of the 
cars. But a great many shipments of this 60-ft. material 
have been loaded as single overhanging loads to the capa- 
city of the carrying car, or 110,000 lb. on a 100,000-lb. 
capacity car, with a similar shipment loaded in reverse order, 
so that the one idler car takes care of the overhanging ends 
of both loads. When so loaded it required but three cars 
to carry 220,000 lb., whereas it would have required four 
cars and approximately 65 per cent additional labor and 
lumber to have loaded the shipments as twin loads. 

If such materials as bridge girders loaded as single over- 
hanging loads, as in Fig. 52, can be loaded on a 46-ft. car 
to a maximum weight of 85,000 Ib. on a 100,000-Ib. capa- 
city car (see Rule 23), with no part of that weight carried 
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on the idler car, why would it not be feasible to increase 
that weight when the material is so flexible that the overhang 
rests on a sliding timber placed on the floor of the idler car, 
according to Rule 220? It is suggested that the rules show 
a drawing of a single overhanging load of flexible concrete 
bars with one bearing timber on the floor of the carrying 
car and a sliding timber on the floor of the idler car, and 
that they increase the allowable weight for such a ship- 
ment over that as shown in the table under Rule 23. 


Twin Loads of Long Flexible Concrete Bars 


A twin shipment of this material weighing 150,000 lb., in 
60-ft. lengths, contains approximately 460 pieces of the 
114-in. material and from 6,000 to 7,000 pieces of the !4-in. 
and %-in. material. -The flexibility of the smaller size bars 
is such that four sliding timbers are required in addition 
to the bearing timbers, and it is simply a matter of building 
up the load and tying it together, so that the necessary clear- 
ance may be maintained between the floor and lading, at 
the same time providing for the proper functioning of the 
load on curves. 

The bars are loaded in “lifts? weighing from three to 
four tons. The smaller size bars are usually tied in bundles, 
and some of the shippers, in order to facilitate removal of 
hooks and chains used in loading and unloading, place 4-in. 
by 4-in. timbers the full width of the load between the in- 
termediate tiers. In the absence of rules to cover the load- 
ing of this particular material, the general rules covering 
twin shipments and the rules covering the loading of long 
flexible material are followed. 

However, the flexibility of the smaller size bars is so great 
that there is some question as to whether or not the present 
rules covering the loading of long flexible material, such as 
plates, etc., should be adhered to in loading long concrete 
bars. ‘The bars are corrugated or ribbed so that they will 
adhere to concrete construction and the ribs very often run 
at right angles to the bars. As the Sliding timbers carry 
considerable weight, these ribs catch on the sliding irons, 
making it necessary that the sliding timbers, as well as the 
sliding irons, be very substantially secured to prevent their 
displacement. Some of the shippers of this material appre- 
ciate that condition and bolt the sliding irons and sliding 
timbers to the car floor, notwithstanding the fact that the 
rule covering the loading of twin shipments does not specify 
the manner in which the sliding timbers are to be secured. 

We have experienced no trouble of any consequence with 
twin loads of this material when the bars were 7% in. or 
more in thickness, but the smaller size bars have given us 
considerable trouble. The rules covering the spacing of 
bearing timbers permit a variation from .6 to .8 of the total 
length of lading. By placing the bearing timbers .8 of the 
total length of lading, and thereby shortening up the length 
of the overhang, the use of sliding timbers to take care of 
the overhanging ends was eliminated on the less flexible or 
heavier bars. But this increases the swing of the load be- 
tween the bearing timbers when moving over curves, and 
with the flexibility of the material the load did not at all 
times swing back in line with the track, making a dangerous 
condition. This is eliminated by shortening up the distance 
between the bearing timbers and spacing them .6 of total 
length of lading. This also relieves the sliding timbers 
between the bearing timbers of some of the weight that they 
would otherwise carry. 

The drop end gondola cars of the fishbelly tvpe of side 
and center sills are verv desirable for such shipments, and 
fortunately they are the most available cars in the mill dis- 
trict. However, the thickness of the end gates on some of 
these cars is such that it is difficult to maintain the 4-in. 
clearance between the lading and the car floor, or rather 
between ading and dropped end gate. After using twelve 
12-in. by 12-in. bearing timbers and 8-in. by 8-in. sliding 
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timbers, it has been necessary in some Cases to place three 
6-in. blocks underneath the timbers in order to maintain 
that clearance, because of the deflection of the bars between 
the sliding timbers. A great many shipments of this: ma- 
terial have been loaded with the sliding timbers placed be- 
tween the car body bolster and the end sill, and when that 
practice is permitted it is not necessary, in many cases, to 
use any blocks under the timbers. 

The present rules do not permit the placing of sliding 
timbers on twin shipments between the car body bolster and 
the end sill, but as there have been no apparent bad results 
when so placed, it would appear that this should be per- 
mitted. It is suggested that the rules show a drawing of a 
twin shipment of long flexible concrete bars, loaded on flat 
or drop end gondola cars, with the bearing timbers spaced 
preferably .6 of the total length of lading when the bars 
are 34 in. in diameter or less, and not more than .7 of the 
total length of lading for bars of a greater diameter. Show 
the sliding timbers placed between the car body bolster and 
the end sill not more than 18 in. from the center line of the 
body bolster toward end sill on cars of all-steel or steel 
underframe construction, and require that they be secured 
to the car floor by 34-in. bolts with a cleat underneath the 
floor, to prevent their displacement. Show sliding timbers 
to take care of the overhanging ends of the material when 
the flexibility of the overhang is such that their use is re- 
quired, specifying that their thickness should not be greater 
than is required to keep the lading four inches clear of the 
floor, securing them in a substantial manner by ‘the use of 
cleats on either side to prevent displacement. Show the use 
of 4-in. by 4-in. timbers the full width of the load between 
the intermediate tiers, their use to be optional with the ship- 
pers, but where used require that they be not placed within 
24 in. of the vertical tie rods, in order to prevent the bending 
of the rods by the outer ends of the timbers when the lading 
shifts. 

It is understood that the general rules covering twin ship- 
ments are to be followed with the above exceptions. 


Special Plates on Top of the Sides of Gondola Cars 


Rule 203 permits the loading of plates on top of the sides 
of gondola cars by two different methods, as shown in Figs. 
45 and 45-A. If the method as outlined in Fig. 45 is fol- 
lowed and the plates are not all of the same uniform length, 
the shorter plates shift longitudinally against the end block- 
ing, breaking and displacing it. If the method as outlined 
in Fig. 45-A is followed that condition is eliminated. It is 
suggested that the rule be so worded that the method as out- 
lined in Fig. 45-A must be followed when the plates are not 
all of the same uniform length. 


Discussion 


C. M. Hitch (B. & O.): Those who have to do with the 
class of lading to which Mr. Rogers’ paper refers will ap- 
preciate it sincerely. In some cases sheet steel is being 
loaded by the various shippers in a very careless manner. 
In order to improve these conditions and to obtain better 
results, we should have the mechanical representatives visit 
the loading points with our agents and traffic representatives, 
and encourage the shipper in loading such commodities in 
accordance with the rules. I heartily agree with Mr. Rogers. 

Mr. Rogers: A cowv of those proposed changes will be 
furnished to the Loading Rules Committee, and I also under- 
stand that the Loading Rules Committee is going into the 
question thoroughly, because of the fact that there has been 
so much agitation on account of the present rules requiring 
what appears to be excessive use of labor and material. 
There is no distinction between oil shects or galvanized 
sheets or roof sheets. Almost anvone knows that it takes 
more bracing, better secured, to hold a ton of oil sheets than 
it docs a ton of galvanized or corrugated roof sheets. 
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Mr. Hitch: We have a great many claims from shippers 
of sheet steel, and I do not believe that the loading rules 
that are in effect today go far enough to protect oil sheet 
steel. 

T. J. O'Donnell (Buffalo, N. Y.): We receive, through 
our gateway, about 150 cars of steel almost every day, and 
with all the care they exercise in the Pittsburgh- Youngstown 
district, we have to cut in about one out of every ten. No 
matter how carefully you work out the loading rules on 
steel and its commodities, they will shift, more or less in 
ordinary handling. 

Now, the Pittsburgh committee has done wonderful work 
in the last ten years. I think the chairman is Samuel Lynn, 
master car builder of the Pittsburgh & Lake Erie, and when- 
ever you meet him he always makes it a point to ask if there 
is anything they can do to improve the loading of these 
commodities. 

If they have cut down the necessity for the double load, 
they have certainly accomplished a great deal, because we 
are all looking for cars. 

T. S. Cheadle (Richmond, Va.): You all realize that 
we have trouble with that class of material, and what a hard 
proposition it is to understand it, even with the valuable 
information contained in that paper. As a rule, the majority 
of us present do not deal directly with the shippers in load- 
ing these commodities. It is put up to the car inspector, who 
is on the job, and you can appreciate how hard it is for him 
to understand this rule. If anything can be done to get the 
shipper to co-operate with the railroad, it will mean a lot to 
the railroad and to the inspector, because most of the in- 
formation that is gotten by the inspector is by observing 
the manner in which the other fellow does his work. 

The information that we get at these conventions ordin- 
arily does not get into the hands of the average inspector, 
and most of us do not have time to go out and give out the 
information we have. If anything can be done to get these 
things in such shape that they can be given out to the car 
inspector, who is going to handle a good deal of this work, 
we are going to effect a good deal of improvement. 

T. J. O'Donnell (Buffalo, N. Y.): Our general chair- 
man wanted me to bring to your attention a transcript of 
the minutes of one of our recent meetings, which deals with 
the attention that should be given to loading equipment. 


[After the text of the Consolidated Classification rule 
requiring the shipper to furnish at his own expense the ma- 
terial required to properly secure the loading, and general 
rules 335 and 34 of the loading rules had been read, the 
chairman asked approval of the following letter from the 
Niagara Frontier Car Inspection Association addressed jointly 
to the secretaries of the Transportation, Mechanical and 
Freight Claims divisions of the American Railway Associa- 
tion. The text of the letter follows.—Editor. ] 


On behalf of the Niagara Frontier Car Inspection Association, we feel 
it our duty to call your attention to conditions existing at this frontier: 

1. There is a very great hardship imposed upon the receiving line due 
to cars under load being received with old defects, when such defects are 
of a character which should have been noted and corrected, or the car not 
loaded, resulting frequently in transfer having to be made, causing not 
only heavy expense, but delay to equipment and to the freight. 

2. Some railroads, if not all of them, apparently disregard American 
Railway Association Loading Rules and Rule 30 of Consolidated Classifi- 
cation No. 2, causing cars to be delayed for adjustment, because of no 
doorway protection being furnished at the loading point. 

This is not only expensive, but delays the freight and equipment, where, 
if the rules were complied with, the doorway protection would have been 
furnished by the shippers and would have avoided the delay and expense, 
and also, in many cases, avoid damage to freight because of the protection 
sccuring the shipment in transit, preventing the freight from crowding the 
doors cut and falling to the ground, becoming exposed to the elements and 
the. possible chance, especially so on double track, of freight and swinging 
doors fouling trains on adjoining track, thereby endangering life and prop- 
erty. 

It is, no doubt, true that for the first 100 miles, 
car travels, doorways are not in distress, but the lading is undergoing the 
process of creeping and sliding into the doorway, and shortly, due to 
service shocks or bumps in ordinary handling, the doorway is in distress 
and it is necessary to stop the car, placing it on shop track for adjustment. 


perhaps more, that the 
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It is true that the Rules of Interchange provide for transfer and adjust- 
ment orders to be rendered against the delivering line, and this is a costly 
operation and could be avoided with proper inspection at the original point to 
see that cars are in fit condition to carry the load, and that proper doorway 
protection is applied. 

We most respectfully request that your association at the coming conven- 
tion, take under consideration the advisability of assessing the originating line 
for the cost of transfer and adjustments, where it is obvious that the 
defects causing the transfer were present at the time the car was loaded, 
and also that originating road failed to see that proper doorway protection 
was furnished at the time of loading. 

Another matter that we should like to call attention to is the practice of 
permitting cars to be loaded in excess of the clearances published in the 
Railway Line Clearance Guide. To illustrate: 

A railroad west of Chicago recently loaded a car of dump cars for a 
point on the New York, New Haven & Hartford. When delivered to con- 
necting lire at Buffalo it was found to be too high and wide, not only for 
the connection out of this frontier, but the final line as well, resulting in 
crane having to be used, also a second car to reduce the load, at an expense 
of about $58. 

The responsibility, apparently, is with the reme line, who, we feel, 
should be penalized for non-observance of the published clearances. 

We have been following these things closely for some time past, and from 
personal observation, know that a large sum of money could be saved 
yearly for the railroads of the country if a penalty were imposed upon the 
originating carrier for violation of rules governing the three matters referred 
to, i. e.: 


1. Loading defective equipment. 

2. Failure to furnish proper doorway protection. 

3. Failure to see that cars are loaded so that dimensions do not exceed 
the published clearances of lines over which shipments are to move. 

In the matter of defective condition of cars for loading, there may be a 
number of reasons, which are: Non-observance of the inspectors’ markings; 
non-inspection of cars prior to loading, or the re-loading of a defective car 
after load has been discharged. 

It may be that you now have all of these matters under consideration, 
but we desire to assure you we shall be glad to callect and tabulate the 
information for any period you may desire, up to a year, bearing upon the 
subjects mentioned, in this district. 

All railroads, we believe, are carrying on strenuous freight claim pre- 
vention campaigns, and in this connection we do not know of anything that 
is more important than the different matters referred to, in accomplishing 
such reduction. 

Let us speak frankly. There is no use evading the facts. These viola- 
tions are going on right along and can and should be reduced to a minimum, 
which, if done, will not only save the large amount of money wasted— 
approximately $75,000 per year at this frontier—but will increase car mileage 
materially, as well as avoid delay and damage to freight, besides eliminat- 
ing complaints from shippers, 

In the case of doorway protection not being furnished, causing adjustment 
of several hundred cars per month, if it is not the intention of railroads to 
compel shippers to do this, as provided for, then the originating lines should 
do so at their own expense, and their failure to do so should compel them 
to pay the entire expense, including the per diem at the junction point 
where adjustment is made, same to apply on cars loaded too high or wide for 
clearances of roads over which routed, and also on cars transferred where 
known they were in defective condition when loaded, the expense to be billed 
direct against the road originating the load. 

Yours respectfully (Signed) L. J. TERRITOR, 

General Chairman. 


Mr. Ferritor, our general chairman, is superintendent of 
the Wabash. He is very zealous in his effort to reduce these 
expenses, and he wanted this brought here for discussion. 

Mr. Rogers: Let us go home and clean our own door- 
step first—make our own agents use door protection where 
it is needed. 

Mr. O’Donnell (Buffalo, N. Y.): We are doing that in 
our district. Our inspectors go in with the industrial man- 
agers and inspectors and see that they do it. 

Mr. Rogers: I refer to our own freight agents, not our 
shippers. 

Mr. O’Donnell: They heartily co-operate. 

Mr. Cheadle: It seems to me that the only way these con- 
ditions can be overcome is by applying a penalty. I venture 
to say a good many of us did nct know what our agents were 
doing until we began to get billed for that work. The car 
man has done all he could do. ) 

Mr. O’Donnell: The commodities that give us trouble are 
first of all, baled hay; next barrel goods; next bags; then 
again, we have automobile parts, boxed up, that get into the 
doorway and become distressed. Any of those commodities 
should have three strips at the opening on each side. When 
vou do not do that, vou are going to damage your lading 
and sometimes cause loss of life on a double track line. The 
roads that take freight out of Buffalo are double track; the 
roads bringing it into Buffalo are single track. 

We have a rate of $4 for adjistment of lading, $11 for 
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transfer. ‘lake one thousand cars a month adjusted and you 
have $4,000 against the roads that bring it in. Most of it 
is on eastbound tonnage; the west bound takes care of itself. 


Address By Charles M. Dillon? 


Representing Association of Railway Executives 


At no period in the history of this country has there been 
so much misrepresentation of railroads as in this last cam- 
paign, and it is leading people, particularly farmers, to 
believe that while they are undergoing great hardships, the 
railroads are profiting and piling up great earnings. The 
politicians in the West say to the farmers, “The railroads, 
in 1922, are going to have a net of $900,000,000.” That 


is a tremendous sum of money to mention to anybody who . 


is broke, with his notes due at the bank, and the prices of 
his crops declining. But these astute politicians do not tell 
the farmer that even if the railroads got the $900,000,000 
net, they would be $186,750,000 short of making 534 per 
cent on the investment, which the Interstate Commerce Com- 
mission says it will recognize as a fair return. 

One politician just elected to the Senate, in Nebraska, 
said in my hearing, “Truė, the guarantee to the railroads 
expires March 3, 1923, but after that date the Interstate 
Commerce Commission, under the Transportation Act, fixes 
the rate of guarantee and has fixed it at 534 per cent.” 
That has a bad effect on the public and the farmers par- 
ticularly, because they actually believe that the government 
guarantees a certain income to the railroads, and if the 
railroads do not earn it, the government pays it. The farmer 
has nothing guaranteed him and he does not like the idea. 

These politicians in whom the farmer believes, are going 
to Washington now and it is going to affect every one of 
you and all your associates in the next three or four years. 
They are going there with a definite program with respect 
to railroads. One of the first items on that program are a 
number of amendments to the Transportation Act, and some 
of them are even going to try to repeal it. 

In 1873 the railroads of this country had been overde- 
veloped. They had been developed so far ahead of industry 
that there was not enough traffic to provide a fair return on 
their investment. As a result many railroads went bankrupt 
and we had what is known as the railroad panic of 1873. 
Millions of dollars were lost to investors in that period, and 
that curse has been handed up from one generation to another 
until today, supplemented by labor disturbances and politi- 
cians, we have created a national state of mind which con- 
cerns itself mostly with cursing anything that runs on two 
rails. 

Today business has so far outstripped the railroads that 
they cannot keep up with it, and we have the biggest car 
shortage that has ever been known. 

How does this affect business? If these railroads are not 
to be permitted more freedom, if they are not to be assured 
a fair net return, which will attract investors, investors are 
not going to put their money in the railroads; and if they 
do not put their money in the railroads, we cannot extend 
them, we cannot buy new equipment and we cannot improve 
present facilities. 

How can we help the situation? By doing everything we 
can to discourage further increases in the regulation of rail- 
roads, either by the states or by the federal government. 
You can have a very great influence, working among your 
friends and among the politicians, in discouraging any fur- 
ther regulation. There are 99 bodies regulating the railroads 
in this country. In Congress there is always somebody who 
has an idea about the railroads and you may be sure that 
in the state legislatures there are two or three or four or 
maybe two dozen who have some new ideas about controlling 


*To the convention of the Chief Interchange Car Inspectors and Car 
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the railroads. It is now almost impossible to do anything 
without permission from somebody. The public is amply 
protected, and so are the employees, so that no harm could 
come to either, if we had a less restrictive form of regulation. 

There has lately appeared to be among employees an in- 
creasingly friendly interest in the railroads, and some of 
them have been sending to our office for pamphlets. Now, 
we could not get away with falsehoods about the railroads 
if we tried to, because the facts are matters of public record, 
and we could immediately be called to account. So you may 
feel safe in sending for any information about the railroads 
you need. 


Scheduling Cars Through Repair 
ops 


By E. H. Hall 
Supt. Shops, Pere Marquette 


CHEDULING means two things to those who are re- 

sponsible for shop operation. ‘The first is output and 
the other is efficiency. These are attained by catching shop 
delays when they happen and not at the time you are ex- 
pecting the car to leave the shop. 

An important factor in scheduling equipment out of repair 
shops is first to establish a master schedule, and when a 
car arrives at the shop, to schedule or route that particular 
unit through the shop so that you know on the day it comes 
in what day it is going to leave there. The master schedule 
insures that you haven’t all of your men on the one car at 
one time. 

Having the master schedule, the first thing to be done is 
to make a thorough inspection of the car on the receiving 
track and determine what class of repairs it is to receive so 
that everybody in all the shops will know just when they 
ure going to start on that car and when they are going to 
get off of it. 

This tends to create rivalry between different departments. 

One department is often the cause of another department 
not being able to get its work out. Now, with a schedule, 
everybody in each department knows that he has to be off 
that car at a certain time because another gang from another 
department is due at that time. If the carpenter work and 
the finishing and trimming is not completed, the painters 
will be held up. The schedule uncovers the delay when it 
happens. 

Each night you can go through the shop and make a 
summary of delays, and you can go out and investigate them 
right then. You can probably make up the time lost where 
one department blocks the other, and it is to each depart- 
ment foreman’s interest to keep out of the way of the other 
fellow. 

You cannot make the form of the schedule board uniform 
for all shops. Each shop should prepare it in accordance 
with their classification of xepairs and with their master 
schedules. 

If any of you have gone through the Angus shops of the 
Canadian Pacific at Montreal, Que., you would readily 
realize what the schedule means, because I believe that shop 
has accomplished more through scheduling equipment than 
any other shop in this country. In my opinion, shop schedu- 
ling is far superior plan to the piecework schedule, because 
you have each fellow timed in a way that is not a dollar 
and cents proposition to him. You are figuring on output 
and you can revise the master schedules and pinch the 
time in one department if you think they are being allowed 
too much time, and are crowding another department. The 
result is that you will increase your output and the work 
will be more uniform, because each department is trying to 
keep out of the wav of the other fellow. 


*Paper presented at the convention of the Chief Car Inspectors and Car 
Foremen, Chicago, November, 1922. 


Motion Work Bushing Press 


A QUICK-ACTING press for applying and removing 
motion work bushings is illustrated in Fig. 1, the gen- 

eral arrangement of the press, piping and driving pulley 
being shown in Fig. 2. This hydraulic press is driven by a 


Fig. 1—Quick-Action 35-Ton Bushing Press In Operation 


belt through tight and loose pulleys. It has the advantages 
of being compact and quick acting and gives pressures up to 
35 tons. When located in the machine shop convenient to 
the motion work job, a large amount of time and effort, 
formerly spent trucking motion work to the driving box 
press, will be saved, besides relieving the congestion at the 
larger press. 

Referring to Fig. 2, the construction of the motion work 
bushing press will be obvious. The operating cylinder is 
supported between two substantial plates, rigidly distanced 
by four 3-in. round bars and nuts. The ram is operated by 
hydraulic pressure from the double eccentric plunger pump, 
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a pressure gage and safety valve being provided as shown. 
The line of hydraulic pressure is.indicated in Fig. 2, together 
with the position of the operating valve, supply, overflow 
and discharge pipes. The ram is returned, or raised, after 
each stroke by means of pneumatic pressure in the small 
cylinder at the top. This cylinder is made of 4-in. extra 
heavy pipe bored to a smooth surface internally and fitted 
with an air-tight piston. A suitable three-way valve controls 
the supply of air through a 14-in. pipe to this cylinder. 
After a motion work bushing has been pressed out or in, 
as the case may be, the belt is thrown to the loose pulley, 
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Press 


stopping the pump. The main operating valve is opened 
wide, releasing pressure on the top of the ram and allowing 
free passage of the water to the discharge pipe, as pneumatic 
pressure in the small upper cylinder lifts the small piston, 
connecting rods and main ram. The upward movement of 
the ram is rapid but it can be stopped at any point in its 
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stroke, being immediately available for further use at what- 
ever elevation it is stopped. 

Fig. 1 shows this hydraulic press applying a bushing to 
the foot of a lap and lead lever used in a Walschaert valve 
gear. The location of the press close to the wall and the 
small amount of space taken is plainly shown in the illus- 
tration. Presses of this type are a material factor in speeding 
up the repair of locomotive motion work, besides leaving the 
heavier presses free for other work. 


Hammers for Testing Stay Bolts 


By C. W. Carter, Jr. 
Olean, N. Y. 


SEVERAL kinds of hammers are used for testing staybolts, 

but the hammers shown in the accompanying sketch have 
been adopted as standard by one of the largest railroads in 
the United States. There are two different hammers, the 1-]b. 
and the 1!4-lb. The 114-lb. hammer is used to detect broken 
or cracked flexible staybolts or bolts in the crown sheet. The 
1-lb. hammer is used to detect cracked or broken bolts of 
the solid type located in the door and side sheets. The 
handle used in the hammer, as shown by the sketch, has a 
very thin cross section located about three inches from the 
head. These hammers give satisfactory results, but different 
methods should be used in order to detect the defective bolts 
in different types of boilers. 

As a matter of fact, the hammer is not the only require- 
ment in order to obtain good results, for a great deal depends 
upon the person doing the inspecting. If one is not adapted 
to the position of boiler inspector, it is useless for him to try 
to become an expert as such. 

In my opinion, in going over a boiler on a staybolt test, 
the inspector cannot get all the broken and cracked bolts. I 
have witnessed inspectors undergoing examination who were 
classed as good, but the results they obtained varied, some 
locating only one defective bolt while others located as many 
as 12 or 14. Some bolts which they marked as broken or 
cracked were of the flexible type and were merely unseated. 

In our larger type of boilers, we apply a 100-lb. cold water 
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test as soon as it enters the shop for repairs. In this manner 
we are able to get very good results in locating defective 
bolts, especially in the crown sheet. 


Testing Flexible Bolts 


To test flexible bolts, we remove all caps and strike the 
head of the bolt two or three good smart blows so as to finish 
the break if possible; then we take a round nose tool and 
strike the head first on one side then on the other, twisting it 
so that in case it is fractured it will break loose. I have 
seen several tell-tale holes leaking on hydrostatic tests, but 
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Details of Staybolt Testing Hammers 


have very seldom seen an inspector locate them while testing 
the bolts from the firebox side of the boiler. 

In striking a staybolt, if the hammer gives a quick re- 
bound, the bolt is all right, but if it does not rebound and 
apparently sticks to the bolt it is cracked or broken. One 
must not depend altogether on the rebound, but upon the 
sense of hearing as well; a fractured bolt gives off a dead 
sound and is very often easily detected by one standing close 
to the inspector at the time. 

The federal government requires that staybolts tested with 
water in the boiler must have at least 50 pounds pressure, 
otherwise the water must be drained and the test made, in 
which case the vibration of the sheet will indicate any 
unsoundness; the latter test is preferable. 
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Locomotive 1134 Crossing the Turntable at Hoboken to take D. L. & W. Train No. 5 to Buffalo. 


Despatch Board Gives Effective Control of 
Locomotives and Crews 


IMPLICITY and effective control of locombtives and 
crews are secured at the Hoboken enginehouse of the 
Delaware, Lackawanna & Western by means of the 

despatch board illustrated. This despatch board was de- 
signed by T. F. Barton, master mechanic, and put in oper- 
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Fig. 2—Close-up of Corner of Despatch Board Showing Regular 
Passenger Runs and Extra Board 


ation about three years ago. When first installed, it was 
looked on with considerable skepticism and disfavor, but the 
fact that it is still in use after three years’ trial proves its 
value for the purpose intended. 

This board is of great assistance in handling the work 
of the despatcher’s office at Hoboken for three reasons. It 
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enables the despatcher to give information promptly and 
accurately; it gives him a check on his work; and it saves 
answering numberless questions which the crews can answer 
for themselves by simply looking at the board. 

Every job and every man on the roster of the Morris & 
Essex division of the Lackawanna is shown on the board in 
Fig. 1 (see opposite page). These jobs are handled out of 
Hoboken terminal and 11 outside points where locomotives 
tie up and lay over. A log book is kept for a permanent 
record of messages received and moves made, but, by means 
of this despatch board, the despatcher has constantly in front 
of him the number of the locomotive to be used on each job, 
the time the job is called, the crew, and the present status of 
all crews, whether they are working, on the extra board, or 
laying off. The despatcher can therefore give any desired 
information promptly without the trouble and possibility of 
error involved in leafing through a voluminous log book. 

The fact that all jobs and crews on the division are listed 
in a prominent place before the despatcher’s eyes decreases 
the possibility of oversight in calling crews, or providing 
locomotives as needed. The location of the despatch board 
on the back wall of the despatcher’s office where it can be 
readily seen through several windows from the engineman’s 
room enables the crews also to examine the board and know 
who is assigned to each job. This saves the despatcher from 
answering many questions, and the men can exercise their 
seniority rights in the selection of desirable runs. 


Description of Board 


The despatch board is made of wood, about seven feet 
square, with headings painted at the top as indicated in Fig. 
1. The names, train numbers, dates, etc., are printed on 
white cards which can be inserted and changed about in 
grooved card panels as desired. These card panels are re- 
movable, being held only by friction between the ends and 
the narrow vertical strips. Heading panels, such as “Harrison 
Drills,” “Secaucus Tunnel Runs,” etc., are twice as wide as 
card panels and are also removable for purposes of adjust- 
ment. If the number of Harrison switching jobs, for example, 
increases beyond the space allotted on the board, the heading 
“Harrison Drills” can be moved up one or more spaces, thus 
making room for additional cards. Compartments are pro- 
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vided at the bottom of the board containing extra cards, 
including those of enginemen and firemen who may have 
more than one run in 24 hours. 

It will be noted that the despatch board is divided into 
six main vertical columns, the first two at the left being 
devoted to passenger runs, the third column to the “Extra 
Board” at the top and the “Laying Off Board” at the bottom, 
and the next three columns to extra freight, drill and rousta- 
bout jobs. Under the heading ‘Special Service,” shown 
rather indistinctly at the bottom of the fifth column, are 
included the locomotives and crews assigned to extra jobs 
such as second sections, inspection trips, etc. 

The two columns of regular passenger runs (shown in 
Fig. 2) indicate in each case the train number, time, locomo- 
tive number, enginemen and firemen, respectively. The 
“Extra Board” contains the name of each extra engineman 
and fireman together with the date and time of his last run. 
This affords a valuable check against calling him again in- 
side of eight hours. The “Extra Board” also establishes the 
order in which men are to be called to substitute on regular 
jobs and thereby helps the despatcher. Another feature of 
importance is that a small red slip is inserted in front of 
the name of every man on the “Extra Board,” and this slip 
is transferred with the name when the man is assigned to a 
job. In this way every extra man, whether on duty or not, 
can be instantly located on the board. 

The “Laying Off Board” shows the name of each engine- 
man and fireman who for any reason is off duty, and the date 
when leave of absence was granted. By showing the dates 
opposite each name, the despatcher is enabled to note and 
look up those who have been out unduly long without a satis- 
factory excuse. 


Board Helps Locate “Missing Men” 


As previously explained every man on the roster of the 
Morris & Essex division is shown on this despatch board. 
If he is not on the regular or “Laying Off Board” he must 
show on the “Extra Board.” If not on the “Extra Board,” 
the despatcher knows at a glance that he is missing and can 
endeavor to locate him. This is a very important feature, 
giving the despatcher a check on the men. Sometimes a job 
at one of the outlying points will be taken off the board and 
the despatcher not notified for 24 hours or possibly longer. 
If it were not for the board the crew might fail to report, 
laying off two or three extra days, possibly when most 
needed. 

Holidays are usually busy times for the railroad and as is 
natural, many of the crews want permission to lay off. If 
they cannot get it, they use every possible subterfuge within 
their power. Sometimes they go on the “Laying Off Board” 
two or three days before a holiday in order to make sure that 
they get the day off. The despatcher has a check on this by 
means of the date, and then the fact that a man is known 
to be on the “Laying Off Board” has a tendency to prevent 
his staying off longer than necessary, especially if other men 
are trying to get permission to be off and cannot. 

The operation of this despatch board may be made per- 
haps more clear by an illustration. If an engineman on a 
regular run is sick or has permission to be off duty, his card 
is simply taken from its regular place, leaving a vacancy, 
and put on the “Laying Off Board.” The vacancy is a 
reminder to the despatcher that another engineer must be 
called two hours before the job starts to work. The des- 
patcher then takes the card of the leading engineman from 
the “Extra Board” and puts it in the vacant place, calling 
the extra man two hours before the time the job is scheduled. 
The chances of oversight are thereby greatly reduced. When 
a regular man comes back he goes to work on his regular 
job and his card displaces that of the extra man who was 
taking his place. This extra man’s card then goes back on 
the extra board with the date and time indicated, the man 


MECHANICAL ENGINEER 


VoL. 97, No. 3 


being available for call eight hours from that time. If an 
extra man lays off, when he returns to service his card is put 
on the “Extra Board” again. 

This despatch board is extremely flexible, comprehensive 
and readily understood. It is an invaluable aid to the Ho- 
boken despatcher in controlling locomotives and crews on 
the Morris & Essex division of the Lackawanna. : 


Boiler Check Valve Seat Reamer 
By E. A. Miller 


WING to excessive wear in service, boiler check valve 

seats frequently require a great deal of grinding. If 
the worn places on the valve seats are removed entirely by 
grinding with powderea emery or some other abrasive the 
operation takes a long time, and experience has shown that 
it is best to true up the seat with some form of reamer, the 
fina] grinding operation then being only a short one. 

A special reamer with two guide caps designed for this 
purpose is shown in the illustration, the reamer R being a 
taper drive fit on spindle S which is a sliding fit in sleeve M. 
The lower end of the spindle serves as a pilot pin and the 
upper end is squared, providing a means of turning. Guide 
cap G is provided for application in the body of the valve, 
serving as a guide for sleeve M and spindle S. It will be 
noted that spindle M is threaded externally for longitudinal 


seke % 
p-p Aro Flas 


TI 

; me 

| $ 

|x 

i 

i 

| J 

bd i 

ol »! 

DO a 

ll L 

OE a 

E 

| Hie 

Pit R 

cee ee ` 
ie 
R-i 


Much Laborious Hand Grinding is Saved by This Boiler Check 
Valve Seat Reamer 


adjustment in guide cap G, being turned by means of the 
hexagon head at the top. 

In operation, this device is inserted in the boiler check 
valve with the end of the spindle and the guide cap accu- 
rately positioning the reamer. Sleeve M is then turned down 
until the reamer bears with a slight pressure against the 
valve seat. Turning the spindle S$ with a wrench will then 
true the valve seat, sleeve M being tightened from time to 
time until all worn spots on the valve seat are removed. 

Two kinds and several different sizes of guide caps are 
required, the cap illustrated at A being used for small check 
valves and threaded into the valve body. For larger valves 
the guide cap shown at B is used, having no thread and 
being kept in place in the valve by means of an outside plate. 

For 3-in. valves and larger the type of reamer illustrated, 
viving a ball seat, is used. Smaller valves require an addi- 
tional guide bushing as shown at C and have a 45-degree 
bevel. In certain cases the valve seat is flat. 


Determination of Boiler Operating Factors 
Part | 


Two-Part Article Showing Methods of Checking Boiler-Room 
Efficiency—Test Results Given 


By D. C. Hess 
Stoker Engineer, Westinghcuse Electric & Manufacturing Co., Philadelphia, Pa. 


method of operating boiler plants equipped with 
underfeed stokers. There were times when it ap- 
peared to be common practice to drive all the boiler units 
in service at their maximum rating without regard for oper- 
ating economy or maintenance costs. There are times in 
the average boiler plant when the sudden demand for steam 


R o there has been a radical change in the 
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Fig. 1- Performance Curves of a Six-Retort Westinghouse Under- 
feed Stoker and 558 Hp. Boller 


requires that the boiler be operated at high ratings over the 
peak load periods. However, continued operation at high 
ratings for long periods has generally been recognized as 
not good cngineering practice because of consequent low 
eperating efficiency, lack of economy, and’ increased expense 
of maintenance. 


Combustion Rates and Efficiencies 


There is a certain combustion rate at which the stoker 
and boiler operate at their highest efficiency. This can be 
determined by running a series of short tests at varying 
rates of combus:ion, and, thereafter, an effort should be 
made to run as near this point as possible. However, 
usually this cannot be done because in case of a new plant 
the designing enginecrs have to consider various elements 
such as first cost, labor, etc. In the case of old installa- 
tions. it will often be found that the load demand upon the 
station has outgrown the station, with resultant high over- 
Icads. In this discussion it should be considered that the 
plant will operate at the highest efficiency point, for if the 
plant operates at any other point, the same discussion holds 
good, but in a lesser degree. 

Fig. 1 shows the result of a series of tests using Illinois 
coal in a six-retort Westinghouse underfeed stoker and a 
558-hp. boiler. The grate area was 105.66 sq. ft. A rating 
of 328 per cent was obtained. The unit operated most 
efficiently at 160 per cent of normal boiler rating, when 
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burning approximately 3,300 Ib. of coal per hour, 550 lb. 
per retort, or 31.2 Ib. per sq. ft. of grate surface. 

Fig. 2 shows the results of a series of tests run with Pitts- 
burgh district coal. Each 650-hp. boiler had a grate area 
of 123.27 sq. ft., which was supplied with fuel by a seven- 
retort Westinghcuse underfeed stoker. The best efficiency 
was obtained at 185 per cent of normal boiler rating. It is 
also interesting to note the similarity between the combined 
efficiency and CO, curves of this test. There was a gradual 
rise in the flue gas temperature as the boiler rating was 
increased. 


Operating Deductions 


‘The results brought out by these tests show the essential 
conditions which are necessary to maintain the best opera- 
tion of the stoker equipment. The point of highest com- 
bined efficiency for the first installation is 160 per cent of 
rating, while with the second equipment the best efficiency 
was obtained between 170 and 185 per cent of the rating. 

The operating force in this plant has found that it can 
force this equipment to 328 per cent of rating if necessary. 
The condition of the furnace after a high rating test will 
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Fig. 2 Performance Curves of a Seven-Retort Underfeed Stoker 
Firing a 650 Hp. Boiler. Average B.t. u. of Coail As Fired — 12,358 


determin: the effects of the high temperature on the furnace 
walls und stoker parts. 

The type cf stoker and fan driving equipment should be 
determined by the heat balance of the entire plant. If addi- 
tional exhaust steam is required for feed water, engine- or 
iurbine-drive will be preferable from an economy stand- 
point. On the other hand, if plenty of exhaust steam is 
available, it might be preferable to use motor drive. 


Prevention of Clinker Formation 


Clinker trouble is usually not so pronounced in most 
underfeed stoker installations until high ratings are reached, 
and high furnace temperatures are being maintained. If 
the coal being, used contains a low fusing ash, it is evident 
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that clinker trouble will be encountered. Clinker in the 
fuel bed is hard to avoid, and in cases where they do not 
move to the rear with the movement of the fuel bed, a hook 
or slice bar has to be used. Recent changes in the design 
of boiler bridge walls tend to decrease furnace temperature 
and with it to some extent the formation of clinkers. This 
is accomplished by sloping the front surface of the bridge 
wall backward so that the rays of heat impinged upon it 
reflect directly into the boiler tubes and not back into the 
fuel bed. Also, the latest engineering practice is to expose 
all tube surface possible to the fire, thereby decreasing the 
furnace temperature. 

In some plants side wall and bridge wall clinker troubles 
are avoided by the use of steam jets. On the other hand, 
many plants are using side wall tuyeres (Fig. 3) in con- 
nection with underfeed stokers. These side wall tuyeres are 
cast iron air boxes which extend above the side retorts and 
down along the side walls. They are rectangular in shape 
and fit closely together, but allow room for expansion and 
contraction. A large cored central space feeds air to the 
holes in the surface. The air issues at right angles to 
the wall or tuyere face. At plants where these side wall 
tuyeres are in use the side wall clinker trouble has been 
entirely eliminated, also the life of the boiler walls has been 
considerably increased. While the maintenance of the 
tuyeres is low, due to air cooling the metal, stokers equipped 
with these tuyeres burn high-ash western coals and low-ash 
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Fig. 3—Double Dump Moving Grate 17 Tuyere Underfeed Stoker 
with Side Wall Tuyeres 


eastern coals equally well. Several furnaces have been in 
operation over three years with very satisfactory results. The 
air admitted through these side wall tuyeres has little or no 
effect on the CO, as the air is admitted below the surface 
of the fuel bed and serves as an aid to complete combustion. 


Instruments Aid Efficient Operation 


Central station engineers are fully aware of the necessity 
for supplementing an expensive boiler plant with a few re- 
liable instruments that are absolutely necessary for efficient 
and successful stoker operation. This does not mean that 
an elaborate set of instruments is necessary, but every boiler 
plant unit should be equipped with draft gages for measur- 
ing the pressure of the air in the windbox, in the combustion 
chamber and in the last pass or in front of the stack damper. 
A recording or indicating CO, apparatus is also desirable 
for close combustion regulation. 

Steam flow meters are extremely valuable boiler appli- 
ances. The use of such equipment gives a good check on 
the combined efficiency of the boiler and stoker. 

The ability of the coal to ignite and burn readily in the 
grates is quickly determined by such actual operating tests. 
Moreover, such tests have repeatedly proved that very good 
results can be obtained from cheap coal. The proper ratio 
between the rate of coal feed and approximate air pressure 
for various grades of coal will:be quite evident after a series 
of such tests, at different ratings. 

Pyrometers are valuable for determining the flue gas tem- 
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perature. A high stack temperature means that a relatively 
small amount of heat is being absorbed by the tubes. This 
is caused in most cases by defective baffling and dirty tube 
surfaces. Also a balanced draft in the combustion chamber 
decreases the infiltration of air through the setting, and thus 
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Fig. 4—A 24 Hr. CO, Chart Taken at a Western Pennsylvania Steel 
Plant. Average Value of CO, 12.5 Per Cent 


is conducive to higher efficiency. Power plant engineers 
have taken time to study the theoretical side of combustion 
from its economy standpoint and have saved thousands of 
dollars each year in the fuel alone. They understand just 
what a two or three per cent increase in CO, means, also 
the greater evaporation per pound of coal by keeping the 


Fig. 5.—A 24 Hr. CO, Chart Taken at a Western Pennsylvania Steel 
Piant. Average Value of CO, on the Same Unit, 14.5 Per Cent 


flue gas temperature at its lowest possible point. The result 
in dollars and cents has been most gratifying. 

Fig. 4 shows a CO, record for 24 hours’ operation, the 
average value being about 12.5 per cent. Fig. 5 shows a 
chart with an average CO, content of 14.5 per cent on the 
same unit. ‘These CO, charts were made at a western Penn- 
sylvania steel plant. They certainly tell the story to the 
management as to which is the best fireman and which unit 
is getting the best results. Note the CO, drop at each fuel 
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bed cleaning period, which is caused by excess air being 
admitted through the side doors and dump grate openings. 
This emphasizes the advantage of the mechanical steam 
dump which aids the operator in cleaning the fires quickly. 
Damnpers are provided on the dump grates of the stokers 
under consideration, to prevent an excess of air from being 
admitted up through the dump grates at cleaning periods. 
These dampers are opened to burn excess fuel on the dump 
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grates, thereby increasing the combustion rate and reducing 
the carbon content in the refuse. In comparing the two CO, 
charts it will be noted that there is a two per cent difference 
between the average of Figs. 4 and 5. This is approximately 
a two per cent fuel loss in the operation of the stoker from 
which Fig. 4 was taken. ‘This fact emphasizes the impor- 
tance of the boiler test for setting the operating pace. 
(To be continued) 


Shop Improvements Under Way at Richmond Hill 


Important Improvements at Long Island Locomotive Shops Well 


Under Way—Some New Machines Already Working 


RACTICALLY all of the work involved in the repair 
and maintenance of Long Island locomotives is done 
at the general repair shops located at Richmond Hill, 

Long Island. These shops were operated for years with only 
minor improvements -and in an endeavor to bring the shops 


Fig. 1—Shaping a Reverse Lever Quadrant—New Steel Lockers In 
Background 


up to date so that locomotive repairs can be carried on more 
effectively, the railroad has instituted an extensive improve- 
ment program under the direction of G. C. Bishop, super- 
intendent of motive power. 

This improvement program involves among other things 
the provision of additional crane facilities, with a 150-ton 
crane for handling locomotives. Considerable new machinery 
has been purchased, including a special car wheel boring 
machine and a double-acting wheel press. This machinery 
and the ‘entire wheel job will be taken out of the main shop 
and segregated in an adjoining building, thus relieving the 
congestion in the main shop to a considerable extent and 
greatly facilitating the trucking of material back and forth 
through the shop. Every effort will be made to provide good 
working conditions and a step in this direction has been 
taken by the installation of new steel lockers in which the 
men can hang their clothing and personal effects. These 
lockers are distributed at convenient points throughout the 
shop, a series of 12 lockers being shown in the background 
of Fig. 1. These steel lockers replace old wooden lockers 
and boxes and, in addition to being considered very desirable 
by the men, greatly reduce the fire hazard. A master key 


is provided for the foremen, who, thereby, have access to 
the lockers for purposes of inspection or in case keys become 
lost. The possession of the master keys avoids the necessity 
of breaking into the lockers and in addition facilitates the 
periodical inspection of ‘all lockers. Experience has shown 
that such inspections are necessary -since the shopmen will 
otherwise succumb to their well-known weakness of accumu- 
lating large numbers of tools (many of which they can never 
use) in their private boxes or lockers. 


New Machines Already Installed 


Some of the new machines recently purchased have already 
been set up in the machine shop and are producing good 


Fig. 2—The Vertical Turret Lathe—A Productlon Tool 


work. One of the most productive of these machines is the 
vertical turret lathe illustrated in Fig. 2. This type of ma- 
chine is of great value in railroad shops owing to the variety 
of locomotive parts which can be rapidly machined on it. 
The provision of the turret boring head in combination with 
the side head effects an important increase in the number 
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of operations which can be performed at one setting of the 
work. Speed and feed changes are quickly made and the 
convenient location of operating levers permits a big output 
to be secured from the machine. 

The vertical turret lathe is used as in other shops for mis- 
cellaneous boring, turning and cutting-off operations on pis- 
ton rings, piston heads, valve. rings, valve chamber bushings, 
eccentric cams, eccentric strap liners, etc. The speeds and 
feeds used in making the piston rings illustrated in Fig. 2 
may be of interest. These rings are 20% in. in outside 
diameter, being 13/16 in. wide and 5% in. thick. There 
are 16 rings in a packing pot and it takes about 41⁄2 hr. to 
set up the pot and machine the full set of rings. The inside 
and outside diameters are machined at the same time, using 
the boring and side heads with a feed of .037 in. per revolu- 
tion. The speed of the packing pot is 13 r. p. m. The in- 
side and outside diameters are then finished using the same 
feed but speeding up the packing pot to 18 r. p. m. The 
packing rings are cut off four at a time by means of the 
multiple cutter illustrated, using a feed of .004 in. per 
revolution and a speed of 9.3 r. p. m. Piston heads for 
the 20-in. cylinders are machined in about 1% hr. Piston 
bull rings are bored, turned and faced in 3 hr. Piston 
spiders are bored and faced in 11⁄4 hr. 

One of the new machines which has proved adaptable to 
a wide variety of work is the 15-in. heavy duty slotter illus- 
trated in Figs. 3 and 4. This machine is driven by a two- 
speed countershaft providing eight speeds from 8 to 48 
strokes per minute. The available feed variation is from 


Fig. 3—New Slotter Proves an Efficient and Versatile Machine 


0 to ¥g in. per stroke. After increased power and rigidity, 
the most important advantage of this new machine over the 
old slotter used at Richmond Hill is largely due to the single 
pulley drive with gear box enabling the speed changes to 
be made quickly. The clutch and brake are both on the 
same pulley at the rear of the machine, operation of the 
shifter in one direction applying the clutch and in the other 
direction the brake. By this arrangement the slotter can be 
stopped with the tool bar in any desired position. The gear- 
shifting mechanism is provided with an interlocking device 
which prevents any possibility of shifting the gears until 
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the slotter is stopped. This makes the machine practically 
fool proof and prevents the possibility of stripping gears. 

An important feature of this slotter is the arrangement of 
the tool bar with a home-made device for relieving pressure 
on the cutting tool on the return stroke. The cutting tool, 
best shown in Fig. 4, is held in a pivoted block arranged 
with a spring so that on the down stroke the block is held 
rigidly against the bar, but on the up stroke the block pivots, 
allowing the cutting tool to swing back and drag lightly on 
the work. In this way the cutting tool is relieved of heavy 
pressure on the return stroke, thereby greatly increasing the 
cutter life. 

Slotting steel driving boxes for the crown brass and cellar 
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Fig. 4---Close-up of Stotter Ready to Machine Crown Brass 


fits is one operation efficiently performed on this machine. 
The work is accurately and rapidly done and, on the 12-in. 
driving box shown in the illustration, takes approximately 
2% hr. A roughing and a finishing cut, using 3/32 in. 
feed in each case, are taken. For roughing, about 22 strokes. 
per minute are made and for finishing, the slotter is speeded 
up to 28 strokes per minute. Keyways in driving wheels 
are slotted in 30 min. and in eccentric cams in about 20 min. 
respectively. The journal brass fits in cast-iron truck boxes 
are slotted in 114 hr., including the time of set-up, using 
a feed of 3/32 in. and 37 strokes per minute. These truck 
boxes are used on the electrical equipment on the Long 
Island. 

Another job which is peculiarly a slotter job is the machin- 
ing of underhung steel spring stirrups. ‘These stirrups are 
first planed on two sides but owing to their proportions, it 
would not be difficult to finish them on the planer. Each 
stirrup has to be machined where it fits up into the driving 
box and also where the spring has its bearing, as shown by 
the dotted lines in Fig. 5. As in all slotting jobs the time 
rcquired will depend to a considerable extent on how much 
material must be removed. On the average, it takes two 
hours to rough and finish a spring stirrup using a 3/32-in. 
feed and 22 strokes per minute for the roughing cut. The 
same feed and 28 strokes per minute are used for the finish- 
ing cut. This machine is also used for general slotting 
operations as they come up in the shops. 


Conveniently-Operated Hydraulic Press 


The hydraulic press illustrated in Fig. 6 has been put 
in operation recently at Richmond Hill and may be accu- 
rately described as a labor-saving tool. It provides pres- 
sures up to 60 tons with a ram stroke of 30 in. for the 
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application of driving box crown brasses and rod bushings. 
When the press is not busy on this work, it is sometimes 
used for applying motion work bushings. The press applies 
crown brasses or rod bushings quickly by simply moving the 
lever shown in the operator’s hand in Fig. 6. The gage 
above the operator’s head registers the pressure, which must 
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Fig. 5—Dotted Lines Indicate Slotting Operations on Stee! Spring 
Stirrup 


be held within certain definite limits. By means of a quick 
return stroke there is practically no lost time in getting ready 
for the application of the next driving box crown brass or 
rod bushing. 

A convenient feature of this machine is the pneumatic 
auxiliary hoist shown at the left, arranged on a swinging arm 


along which it can move by means of the double roller car- - 


Fig. 6 -A Reliable, Easiliy-Operated Press is Essential for Applying 
Crown Brasses 


riage indicated. A rear view of the press is shown in order 
to make clear the arrangement of the cast-iron platform P 
arranged at the same height as the bed of the press. The 
driving box can be easily hoisted to this platform, slid along 
to the press and the brass applied by one man without the 
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expenditure of a great amount of energy. Should a large 
number of driving boxes accumulate the provision of a helper 
to line up the boxes on the platform will materially speed 
up the operation. | 

The turret lathe illustrated in Fig. 7 is shown not because 
it is strictly speaking a new machine but because of the 
unusually large work being done on it. The cast-iron tank- 
well, shown in the illustration, is 14 in. in outside diameter 
and while primarily not a turret lathe job, this illustrates 
the capacity of the machine to handle large work in 
emergency. | 


Plain Milling Machine a Valuable Shop Tool 


Another of the modern machines installed at Richmond 
Hill which is giving satisfactory performance is a large No. 5 
plain knee-type milling machine. This machine is used 
with suitable milling cutters for machining motor car axle 
bearing brasses in gangs of three at a time, removing 4 in. 
of metal with a table feed of 30 in. per min. and a spindle 
speed of 95 r. p. m. An unusual feature of this job was 
the discovery that cutters made of billet steel, case hardened, 
stood up better than high-speed steel cutters and showed a 


Fig. 7 Heavy Duty Turret Lathe with Chucking Equipment 
Machining Tankwell Casting 


greater resistance to heating due to sand in the castings. It 
was not always possible to get good quality brass castings 
and after several experiments, case hardened cutters made 
of billet steel at the local shop were found to give the best 
service. 

Both main and side rods are milled on this machine to 
advantage, the main rods being machined at the front end 
for the brass fit. It takes about 2% hr., including the time 
of set-up, to mill the front end brass fit, the fit of the steel 
key block taking practically as much longer owing to the 
fact that an end mill must be used to machine for the 
shoulder. The fork ends of side rods are also machined 
cn this miller in about 34 hr. A spiral milling cutter sup- 
ported at the outboard end is used, the cutter running at 24 
r. p. m. and the feed being 5 in. per min. One roughing 
cut is taken through the center of the fork end leaving about 
1/32 in. to be removed in the finish operation on either side. 

Contrasting this operation with machining the side rod 
fork end on a slotter will be of interest. In the first place, 
several 2-in. holes, probably not less than four, would have 
to be drilled, taking in the neighborhood of three hours. 
Four hours would then be required to finish the fork end 
by slotting, the total time by this method being 7 hr., or a 
considerable increase over the time required to do the job 
on the milling machine. In addition to this work piston rod 
kevways, driving axle keyways, and many other small mill- 
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ing operations are performed to advantage on the plain knee- 


type miller. | 


Further details of the improvements at Richmond Hill 


will be described in the Railway Mechanical Engineer as 
soon as the work has been completed. 


Control Valve and Distributing 
Valve Cylinder Grinder 


By J. D. Flinner 
Supervsior of Air Brakes, Monongahela, Brownsville, Pa. 


W HEN the cylinders of P. C. air brake control valves or 

E. T. distributing valves become worn and out of true, 
it is usually necessary to send them away to the factory for 
the application of new bushings, or the old cylinders must 
be trued on an internal grinding machine. This will enable 
new piston rings to be fitted accurately so that the valve 
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Ring A is made to expand by longitudinal movement on 
taper part B, which revolves with arbor D through the action 
of pin E. Revolution of the knurled handle F to the right 
with the arbor D stationary, obviously expands ring A. The 
arbor is guided by part G provided with a suitable bushing 
and arranged with threads on either end, to suit the respec- 
tive chucking threads of the valve. Revolution of arbor D 
and expanding ring A with the abrasive cloth are secured 
by means of handle L provided with a squared taper hole 
for application to the end of arbor D. A one-half inch nut 
holds this handle in place. Part K is a protection for the 
grinder when not in use and is also used when applying new 
Aloxite cloth to ring A. 

The 00 Aloxite cloth, which forms the abrasive in this 
case, comes in rolls 134 in. wide and 50 yd. long and is not 
expensive. It is easily applied, using any good glue as fol- 
lows: First cut a piece of Aloxite cloth that will go around 
ring A, coat it with glue, put it around the ring, insert the 
grinder head in part K and expand the head. Allow the 
head and Aloxite cloth to remain in part K until the glue 


Assembied View and Details of a Simple, Effective Device for Truing Worn Controi Valve Cylinders 


will stand the test on a standard test rack. It costs money 
and takes time to ship valves away for the application of 
new bushings, and in many shops internal grinding ma- 
chines are not available for truing the worn cylinders. An- 
other way of overcoming the difficulty is by means of the 
tool, illustrated, which can be operated by hand and used to 
regrind and true worn control valve cylinders. (A similar 
tool could be readily devised for E. T. distributing valves 
or triple valves.) This tool is designed to true the cylinders 
of equalizing portions, one tool serving for both the equaliz- 
ing and release cylinders, since they are both of the same 
diameter. 

In general, the tool consists of an expanding ring A, on 
the outer surface of which is glued a piece of 00 Aloxite 
cloth which contains the abrasive and performs the grinding. 


has become well set; then with a sharp knife trim off the 
edges extending over rings A, and the grinder is ready for 
use. 

In operation this grinder should not be inserted in the 
control valve cylinder until all oil or grease has been care- 
fully removed. Then insert part G and apply the grinder 
in the cylinder with arbor D through the guide bushing. 
Holding handle L still, the knurled handle F is turned until 
ring A expands and fills the cylinder. Revolution of handle 
L will then perform the function of a grinding wheel and 
take a light cut from the cylinder. 

Inasmuch as the outer surface of expanding ring A is an 
accurate cylinder, the tendency is to remove high spots in 
the control valve cylinder and true it. The ring A should 
not be expanded so that it turns with great difficulty. Better 
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results are obtained when the grinder turns easily, taking 
light cuts. The grinder should be pushed forward and back 
the full length of the cylinder while turning, thus giving a 
lapping effect which tends to keep the cylinder true as well 
as the grinder. A short time only is necessary to true cylin- 
ders with this device and as many as 40 have been ground 
with one piece of Aloxite cloth before renewal. It is highly 
essential that the cylinders be free from oil and grease. 


Conveniently Located Lye Vat 


[T is quite common to find railroad shop cleaning tanks or 

lye vats located in a small outbuilding at some distance 
from the main shop. In such a case the additional labor in- 
volved in trucking locomotive parts to and from the lye vat 
is considerable, to say nothing of the time lost in getting 


Fig. 1—Locomotive Parts Are Quickly Cleaned In this Lye Vat 
Located In the Erecting Shop Next to the Stripping Pit 


these parts to the departments where they are to be repaired. 
In addition, the building is frequently unheated, and the 
resulting formation of steam in cold weather not only delays 
the cleaning operations, but creates an undesirable hazard. 
To overcome these difficulties, a rectangular sheet iron lye 
vat has been placed next to the stripping pit in the transverse 
erecting shop of the Pittsburgh & Lake Erie at McKees Rocks, 
Pa. It was originally intended to place this lye vat in a 
vacant pit, but subsequently a special pit was dug between 
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adjacent tracks and the lye vat inserted i in one end as shown 
in Fig. 1. Construction details, given in the drawing (Fig. 
2), are published by courtesy of Karl Berg, shop superin- 
tendent at McKees Rocks, who states that the lye vat has 
been a material help in speeding up cleaning operations. 

This lye vat is large enough to take practically any loco- 
motive part, with the exception of the driving wheels, and, 
being adjacent to the pit on which locomotives are stripped, 
brake rigging, spring rigging, binders, driving boxes, shoes 
and wedges, motion work, etc., can be quickly cleaned with- 
out undue trucking. Relatively small parts are placed in 
square baskets, one of which is shown in the lower right 
corner of Fig. 1. This basket is 3 ft. by 3 ft. by 4 ft. in 
size, being built of scrap boiler plates riveted to an angle 
iron frame work and having alternate square sections of the 
sides burned out as indicated, so that water can flow quickly 
in and out. This basket is arranged with a. hinged bottom 
which may be tripped. Substantial ears on the sides enable 
it to be hoisted by a crane and suitable chains. 

As the baskets are filled with locomotive parts needing 
cleaning, they are lowered in the lye vat and allowed to re- 
main half an hour or whatever time may be necessary, de- 
pending on the amount of grease to be removed. At the end 
of that time the hinged safety covers on the lye vat are swung 
back and the baskets hoisted out, being moved one at a time 
to the other end of the pit where the parts are thoroughly 
rinsed off and cleaned with water from a hose. A close 
examination of Fig. 1 will show the guard rails which pre- 
vent any one from accidentally slipping and falling into the 
pit while performing this washing operation. The baskets 
are then hoisted out of the pit and the hinged bottoms 
tripped, allowing the parts to fall out on the floor where 
they are inspected, sorted and trucked to the proper shop 
departments. 

Owing to the temperature of the parts, they dry quickly 
after being washed off and, as a result, clean, dry locomo- 
tive parts are sent to the various departments. This. greatly 
increases the output and contentment of the men, as will be 
readily realized by anyone who has ever attempted to handle 
or repair locomotive parts only partially cleaned of dirt and 
grease. 

Referring to Fig. 2, a plan and two elevations of the lye 
vat are shown, together with important details. The tank 
is practically 20 ft. long by 4 ft. wide by 5 ft. deep. It is 
built of 1%4-in. boiler plate, angles, channels and Z-bars. It 
is supported on either side by plates under the pit rails and 
on the bottom by ten cross piers. The tank is grouted in 
place on these piers. A set of 11%4-in. heater coils is pro- 
vided in each side of the tank, being amply protected by 
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Fig. 2—Detalls of Inexpensive but Effective Lye Vat for Cleaning Locomotive Parts at the McKees Rocks Shops of the P7 & L. E. 
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suitable guards. (It will be noted that the heater pipes are 
inclined so that no pocket is formed and the condensation 
drains out readily.) Globe valves control both the steam 
and the drip. A 1%4-in. water-filling pipe is connected to 
the tank as indicated, also a brass plug in the bottom near 
the left end for cleaning purposes. From the detailed sketch 
it will be noted that the cleaning plug can be removed by 
means of an eye bolt, even though the tank be full of water. 

A feature of this lye vat is the provision of an agitator 
pipe near the bottom of each side, drilled with 3/32-in. holes, 
so arranged that steam jets play on the bottom of the tank 
as shown in cross-section X-X (Fig. 2). This is an impor- 
tant feature, as it keeps the water in circulation, retards the 
formation of sludge on the bottom and hastens the cleaning 
of the parts. It will be noted that the steam inlet pipe to each 
agitator pipe is carried above the water level, this arrange- 
ment being necessary to prevent water from the tanks entering 
the 3/32-in. holes and backing up into the heater coil. Valve 
A controls the admission of steam to the agitator pipe. 

Several interesting points developed when this lye vat was 
put in operation, one of them being that the parts to be 
cleaned must not be allowed to rest directly on the bottom. 
A false bottom was, therefore, constructed in four sections 
and made of channel irons placed crosswise, with longitudinal 
flattened boiler tubes riveted to them. By this arrangement 
the lye vat can be operated until the sludge in the bottom 
reaches the level of the boiler tubes. The tank is then emp- 
tied of water by means of the washout plug; the false bot- 
tom is lifted out, a section at a time; and the tank is cleaned 
in the ordinary manner by shoveling out the sludge. The 
false bottom is cleaned and reapplied, the tank then being 
filled with clean water and a new charge of alkali put in. 

The temperature of the water in this lye vat can be readily 
maintained at the proper point by careful manipulation of 
the two inlet, two drip and two agitator pipe valves. With 
the drip valves closed, it is obvious that most of the steam 
admitted to the heating coils passes through to the agitator 
pipes, and this is usually sufficient to keep the water at the 
required temperature. Should it not be quite enough, the 
temperature can be raised by opening both steam inlet and 
drip valves a slightly greater amount. In general, it is de- 
sirable to keep the temperature of the water just below the 
boiling point so as not to waste steam, and yet get the maxi- 
mum cleaning effect. 


Forged Motion W ork Bushings 


ONE of the interesting jobs done in the Michigan Central 

blacksmith shop at Jackson, Mich., is shown in the 
illustrations and consists of making motion work bushings 
from solid reund bar stock in a forging machine. Each bush- 
ing is made in one heat and with two or sometimes three 
strokes of the forging machine ram. The plungers and dies 
are of simple design and different sizes provide for all bush- 
ings commonly used in locomotive valve gear parts. 

A pile of finished bushings 35% in. in diameter by 4% in. 
long with an inside diameter of 214 in. is shown in Fig. 1. 
Fig. 2 is a close-up view of the dies for these bushings set 
up in a 5-in. forging machine. The stock in this case con- 
sists of 214-in. solid round bars, several bars being heated 
at the same time in a furnace adjacent to the forging machine. 
When one of these bars has reached a white heat for about 
six or eight inches on the end, it is inserted in recess M of 
the die. The left half of the die block (not shown in the 
illustration) then moves to the right, grips the stock, and 
the operation of plunger A compresses the end of the 21-in. 
bar into a cylinder 414 in. long with an outside diameter of 
35% in. Before this cylinder has time to cool it is placed in 
the proper position in recess M, when 214-in. plunger B 
presses the center out of the bushing leaving the center on 
the end of the original 214-in. bar. 
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It will be noticed that this method is extremely economical, 
there being no waste of metal save for a few inches on the 
end of the 214-in. bar. Bushings of the size shown can be 
made at the rate of about 25 an hour so that the labor cost 
is also small. Regarding the quality of the bushings, the 
result secured is entirely satisfactory. While it is probable 


Fig. 1—Bushings Forged from 2!2-In. Solid Round Bar Stock 


that in tensile strength these bushings may not equal those 
machined from well-made tubing of good quality, it should 
be remembered that practically all of these bushings are 
pressed into various parts of the locomotive motion work or 
valve gear and are therefore subject to no bursting stress. 

Ancther important advantage results from the fact that it 


Fig. 2—Dies Adjusted In Forging Machine Ready for Operation 


is not always possible to get tubing of the right size just 
when needed, and by making these bushings in the local 
blacksmith shop, the right size is always available or can 
be made up on short notice. The shop work is never held up 
waiting for motion work bushings. In addition, forging 
motion work bushings makes a good fill-in job for the forg- 


ing machine which may not always be busy on heavy work. ` 


The forging machine represents a considerable investment 
and the manufacture of motion work bushings provides an- 
other job to assist in keeping the forging machine working 
to capacity. 


“il in a 


KE 


F vine 


VIIES, ‘ La, SOOLTMLSTOSS SELL LILA N 
SS meer reerreress = A j; VOOLLLLLESLLSLTL ETS me 
, 


MA 


w p s isa =A 


[ii UT MMM TU M0 MMMM HTT = A NTT TNT TMM rin TMT 


—_ 


~ _ Bexnice Och 


Automatic Surface Grinding Machine 


HE No. 16-A automatic surface grinder, recently 
[l rough out by the Blanchard Machine Co., Cambridge, 
Mass., bears the same relation to former types of sur- 
face grinders that the automatic screw machine bears to the 
engine lathe. The machine is not simply one with automatic 
features; it is entirely autcmatic in its operation. The 


Blanchard No. 16-A Automatic Surface Grinding Machine 


machine automatically grinds work to size, measures the 
work, controls the adjustment of the wheelhead, unloads, 
and demagnetizes the work—all without the operator’s atten- 
tion. The operator’s duty is simply to stand at the loading 


station and lay the work continuously cn the revolving chuck. 

It will help in understanding the operation of the machine 
to follow for one grinding operation the course of a piece 
through the machine. At the loading position, where the 
piece is first laid on the rotating magnetic chuck, there is no 
magnetism and the piece starts around with the chuck, held 
in place by its own weight. Just before the piece reaches the 
water-guards it is held magnetically and, passing through 
an opening in the guards, is carried under the wheel, which 
has been accurately adjusted to height by the preceding 
pieces. 

In passing under the wheel the piece is ground to size and 
it then passes out through the water-guards and under the 
wheel control caliper which automatically sets the wheel 
head to compensate for any wheel-wear which has just oc- 
curred. After the piece has passed the caliper the chuck 
becomes non-magnetic and the piece leaves the chuck, passes 
through a demagnetizer and thence down a chute to the hold- 
ing receptacles. After the piece is removed, the chuck sur- 
face is washed with water, and then cleaned, so that it 
reaches the loading position, clean and dry. 

The rotating magnetic chuck is of one-piece steel con- 
struction and like other Blanchard magnetic chucks, is de- 
signed to be absolutely waterproof. As mentioned above, the 
chuck is only magnetic under the wheel and caliper; this is 
accomplished simply and without the use of sliding or moving 
contacts of any kind. The wheel control caliper is also of 
simple, sturdy construction so as not to get out of order or 
give trouble. The demagnetizer is connected to the motor 
circuit, starts and stops with the motors, and is of simple 
construction. 

All controls are conveniently placed within easy reach ot 
the operator. All important bearings and gears are lubri- 
cated by oil baths. Water-guards prevent splash and spray 
cf coolant. The base forms a tank for 180 gallons of coolant 
and also acts as a settling pan from which the chips may 
be removed with the machine in operation. In the large 
railroad shops where many small parts requiring a ground 
finish can be made at one time this machine should prove a 
valuable time- and labor-saver. 


Stafford Roller Bearings for Pedestal Trucks 


ARLY in January, 1923, the trucks of Michigan Central 
F baggage car No. 1142 were equipped with Stafford 
roller bearings to replace standard S-in. by 9-in. 

M. C. B. axles. These bearings are similar in design to 
those which have been in service on one set of Michigan 
Central freight car trucks since December, 1920. A number 
of detailed improvements, however, have been incorporated 
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in the recent design of the bearings which differ considerably 
from those incorporated in the original design briefly de- 
scribed in the Railway Age, daily edition, of June 16, 1922, 
page 1460. 

As originally designed the journal box consisted of three 
parts: the housing, a front cover and a back cover. To main- 
tain a dust proof joint around the axle the inside vertical 
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face of the back cover was provided with two circular grooves 
into which fitted corresponding projections on an oil- and 
dust-proof ring, which in‘ effect formed an extension of the 
inside end of the journal bushing. This cover was bolted to 


Sectlonal View of Stafford Roller Bearing and Journal Box 


the housing and in order to remove the housing and bearing 
it was necessary to get at the nuts on the housing studs in 
the limited space between the back cover and the wheel. In 
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in which no important change has been made, the housing 
is in one piece and the entire housing, with all contained 
parts, may be removed without difficulty and without disturb- 
ing the bushing on the journal. By referring to the sectional 
drawing of the bearing it will be seen that the inner end of 
the housing is closed by a ring which slips over the journal 
bushing and extends over the shoulder at the inner end of 
the journal. Grooves cut on the outer circumference of this 
ring receive two snap packing rings which maintain a tight 
joint against the inner circumference of the housing. 

In applying these journals worn axles may be used. If 
the journal can be turned up to receive the bushing, without 
going below the standard wear limit, it may be continued 
in use indefinitely as the axle itself is subjected to no further 
wear. In the case of new axles the safe carrying capacity of 
the car may be increased, since no reduction in size takes 
place in service. 

The main rollers and bushings and the thrust plates and 
rollers are of hardened chrome steel. The bushings are 
pressed into the cast steel housing with a pressure of 24,000 
lb. and on the journal with a pressure of 8,000 lb. 


Kind and Method of Lubrication 


The approved lubricant for these bearings is a cylinder 
stock free from acids, alkalis and animal. fats, semi-fluid in 
consistency. Instead of applying this through the opening 
shown in the drawing at the top of the box, a filling plug 
has been placed on the center line of the front cover. This 
prevents overfilling the box, the effect of which is not only 
to waste lubricant but to increase resistance in the bearing 
as well, 

At various times during a period of service which now 
exceeds 25,000 miles, the bearings on a pair of Michigan 
Central freight car trucks have been examined to note their 
condition. Micrometer measurements have failed to reveal 
any evidence of wear, either on the rollers or the bushings. 
During this period, no repairs or other attention has been 
required by the bearings and the experience so far obtained 
indicates that one filling of the housings with the approved 
lubricant should run for two to three years. Starting resist- 
ance on straight, level track for a freight car of 122,600 1b. 


7 ' ' oo’ 


order to remove the back cover and the dust-proof ring it 
was formerly necessary to remove the bushing from the 
journal. 

In the new design, with the exception of the front cover, 


Stafford Roller Bearings with Pedestai Type 


Boxes 


gross weight has been found to be four pounds per ton. For 
the baggage car, which has six-wheel trucks, the starting 
resistance, for the light weight of the car, is six pounds per 
ton. 
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Semi-Hot Bolt Header with Automatic Feed | 


NEW and radical design of one-inch, semi-hot bolt 
and rivet heater with automatic feed has been de- 
veloped by the engineers of the National Machinery 

Company, ‘Tiffin, Ohio, and recently placed on the market. 
The bed frame in the new design, illustrated in Fig. 1, is 
only half as long as in previous models, .and spring is prac- 
tically eliminated, making it unnecessary to batter the head- 
ing tool against the gripping dies to properly fill out the 
head of the work. Some idea of the great strength and 
stiffness of the design is indicated by the fact that while the 
machine weighs 31,500 lb., it is only 5134 in. from the 
center of the main shaft to the face plate, and the main 
shaft at the crank is 1114 in. in diameter. 

The hard service and consequent wear on earlier automatic 
feed headers has been met by greatly increasing the size of 
all bearings and working surfaces, and adopting such fea- 
tures as the “suspended type” heading and gripping slides 
with bearings above the path of scale and water. All of the 
gripping toggles have been increased in size and are located 
horizontally to insure proper lubrication. The ultimate pres- 
sure that can be thrown upon the toggles and gripping 
mechanism is limited by a new type of automatic relief, 
making destructive pressures impossible. Last but not least, 
a fully automatic oiling system which oils every bearing of 
the machine automatically every ten minutes is provided, 
supplying a predetermined amount of oil for each bearing, 
proportionate to its service requirements. In a three-year 
test period, several machines of the new type have required 
no repairs or realinement, and working parts show practically 
no appreciable wear. 

The previous trouble in die setting, resulting from the 
lack of a horizontal adjustment for the heading tool, has 


Fig. 1—National Semi-Hot Bolt and Rivet Header with Automatic Feed 


been overcome by mounting the heading tool. in a bolster 
plate on the front of the heading slide, which, being screw- 
controlled in all directions, provides for quick and accurate 
adjustment of the heading tool with the gripping dies. This 
construction is outlined in Fig. 2. Where hours were pre- 
viously required in alining the dies with the header, it is 
only a matter of minutes with this new construction. In 
fact, it is stated that users find it profitable to set up the 


machine for runs as low as 1,000 bolts or rivets. Three 
lengths of bolster plates are provided, so that on long, 
medium, or short work, the heading tool is always rigidly 
supported, and does not “overhang.” This feature is one 
of great importance. 

The lack of control of the gripping or holding time in the 
old machines has. been corrected by providing an adjust- 


Fig. 2—Diagram Showing Heading Slide and Bolster Plate 
Construction 


ment in the gripping toggles. Consequently, on work re- 
quiring minimum gather or hold, such as rivets, it is pos- 
sible to reduce the holding time to the exact requirement. 
On work such as 1-in. U. S. square head bolts, or any work 
requiring a large amount of gather, the gather is obtainable 
by means of this adjustment. The practical result of limit- 
ing the contact with the heated 
stock is a reduction in heating ef- 
fect on the dies, with a consequent 
lengthening of die life. 

One of the difficulties of the old 
type of machine was an inherent 
defect in the design of the shearing 
mechanism, which tended to badly 
distort the end of the sheared bar, 
making it difficult to center the 
next head. This condition has been 
corrected in the new design by 
building the feed mechanism at an 
ingle to the: machine proper. This 

‘gives an angling shear, illustrated 
- in Fig. 3, which, by compensating 
: for the distortion, results in central 
- heads, and makes it possible to up- 
set and fill out an increased length 
of stock for large, or other special 
heads. To assist in the control of 

the stock for large-head work, a 

bender or straightening device is 

regularly supplied. This is adjust- 

able without stopping the machine 

and gives complete control over the 

centering of the stock, or the 
flash. 

In attempting to make bolts requiring a large amount of 
stock, any misalinement of the heading slide causes the 
stock to buckle and form a defective or unfilled head. 
Hence, to secure better alinement in the new design, sus- 
pended heading and gripping slides of unusual length were 
adopted. To secure a long heading slide without the neces- 
sity of a long bed frame, the slide, which is 60 in. long, 
is extended up and over the crankshaft, having two separate 
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sets of bearings, with the location of the main shaft between 
(Fig. 2). This heading slide, being provided with screw 
adjustments for side alinement, and the heading tool or 
“domino” being rigidly held in the bolster plate, with a 
small amount of overhang, enables large heads to be made 
with a minimum of buckling, increasing the range of the ma- 
chine. It is now possible to make U. S. square head bolts, 
large heads carriage bolts, New York Central square neck 
track bolts, Pennsylvania standard oval head track bolts, 
oval neck track bolts (without trimming), and a variety of 
large head special work heretofore considered impossible on 
automatic feed headers. 

The powerful shearing and gripping mechanism, com- 
bined with the great strength and stiffness of the machine, 
enables work to be made at unusually low temperatures, re- 
sulting in a great improvement in the finish of the product, 
a material fuel saving, and a marked increase in die life. 
It is for this reason that the machine is known as a “Semi- 
Hot” header. Rivets are made at 1,000 to 1,100 deg. F., 
and bolts at 1,200 to 1,500 deg. F. Records in big bolt plants 
show that the life of heading tools has been doubled and of 
gripping dies tripled. 

Consideration has also been given to every feature which 
would simplify the operation of the machine, reduce delays, 
or assist in quick changes. ‘The bender or straightening 
device is adjustable without stopping the machine and the 
stock gage is correspondingly arranged, with a screw of such 
pitch that one full turn of the hand wheel gives 1% in. ad- 
justment of the stock. To save delay if work is accidentally 
caught ahead of the dies, a wedge back of the heading tool 
can be relieved to get the machine “off center” easily. An 
automatic tripping device is also provided on the feed rod 
so that in case a bolt or rivet sticks in the gripping dies, 
the rolls are automatically raised, thus preventing the stock 
from continuing to feed and pile up in the dies, as fre- 
quently happened in the old type of machine before the 
development of the automatic tripping device. 

A novel shear and face plate construction has been 
adopted, which, combined with the horizontal adjustment 
of the heading tool bolster, enables the shearing travel or 
“carry-over” to be adjusted. To increase the life of the 
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shear, the water jacketing in the face plate supplies cooling 
water to the back of the shear, but not on the cutting edge. 
In order to keep the water off the bar until it reaches the 
shear, the feed roll spindles are made hollow and the feed 
rolls are water-jacketed, eliminating the necessity of running 
water over them and on the bar, as heretofore. Experience 


shows that running water on the hot bar materially in- 
creases the scaling, and results in premature deterioration 
of the shear and dies. 

Attention has been given to every detail which would 


Fig. 3—Top Bolt Cut by New Angling Shear Mechanism; Bottom 
Bolt Cut by Old Shear 


assist in maintaining high speeds. The main shaft is 
counterbalanced and all unnecessary weight has been re- 
moved from reciprocating parts, all of which are made of 
steel. A new type of “kick-out” attachment pushes the work 
from the dies rather than knocks it, as was customary with 
the old type cam-operated kicker. When the work was knocked 
from the dies, the blow would frequently drive it forward 
against the heading tool and the work would be caught by 
the next advancing stroke of the heading tool, before gravity 
could operate to drop the blank. In the new design, the 
work being pushed rather than knocked, gravity has time 
to clear the work from the dies with the machine running at 
even higher speeds than heretofore. The machine described 
is of l-in. capacity and a $%4-in. size is in process of con- 
struction. 


Portable Automatic Model Calculating Machine 


LECTRICALLY operated and designed to be used on 
F either a desk or stand, .the new portable automatic - 
calculating machine illustrated has been brought out 
recently by the Monroe Calculating Machine Company, New 
York. Besides being rugged and built to stand up under 
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Speed, Accuracy and Ease of Handling Feature This Machine 


long, hard usage, this new addition to the line of Monroe 
calculating machines is simpler to operate than previous 
models. There is no crank to turn; as the operator faces 
the machine, everything is in readiness. The keys can be 
depressed, carriage shifted, or dials cleared, because the 
handle is always in the proper location to permit these oper- 
ations to be performed. There are locks but these can be 
disregarded because the machine automatically takes care 
of them. It is possible to perform every calculation on this 
automatic that can be performed on a hand machine and its 
portability is an important advantage. 


The machine is quiet, smooth running and makes calcu- 
lations in a fraction of a second. The light, compact motor 
is located at the left of the machine under the overhang of 
the carriage. There are two operating bars at the right of 
the key board. To add, the operator simply touches the 
plus bar; to subtract, he touches the minus bar. The flexible 
key board with its automatic register and control and with 
an instantaneous dial clear-out, make this an extremely 
speedy machine. The machine also divides and multiplies 
automatically, giving proven answers and relieving the oper- 
ator of worry and effort. A trained operator is not necessary. 


Should the electric current be shut off for any reason, the 
Monroe Automatic can be used as a hand-operated machine 
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by the ready insertion of the operating crank. An ingenious 
mechanical control prevents locking or damage to the machine 
as well as safeguarding it against abuse. Monroe Automatics 
are furnished in two sizes; 20 place and 16 place, for 
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either direct or alternating current, whichever is available. 

During 1922, the Monroe Calculating Machine Company 
also brought out Fractional and British Currency Models, 
as additions to their regular line of machines. 


Mono-Rail Hoist Designed for Low Head Room 


N electric mono-rail hoist, made in sizes from 1,000- 
A to 12,000-lb. capacity and known as the Lo-Hed, has 
been placed on the market recently by the American 
Engineering Company, Philadelphia, Pa. In addition to the 
latest modern features of mono-rail electric hoist design, this 
hoist, illustrated in Fig. 1, is notable in that the required 
headroom has been reduced to a minimum. This factor will 


Fig. 1—The Lo-Hed 
Handiing Rods and Other Heavy Locomotive Parts 


Mono-Ral!l Electric Hoist Is Adapted to 


be appreciated from an examination of the line drawing, 
shown in Fig. 2, the headroom for the one-ton hoist being 
10 in., and the three-ton hoist, 14 in. This feature makes 
the Lo-Hed hoist adaptable to use in rooms where ceilings 
are low, where definite headroom must be maintained for 
safety, and where material of.large dimensions is handled. 
In storehouses the hoist provides a greater storage capacity 
because material can be stacked higher; also larger castings 
can be handled. 

In addition to minimum headroom, this hoist has a mini- 
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while the load is on the hook. This hoist is economical in 
the use of power having a mechanical efficiency of over 80 
per cent. A strong and durable straight spur gear drive is 
provided. Frictional losses are reduced by the use of Hyatt 
roller bearings throughout. The Alemite system of high. 
pressure lubrication is used on all bearings not automatically 
lubricated by an oil bath. Many safety features are incor- 
porated, the hoist having a factor of safety of at least five 
at full load. 

All shafts used in this hoist are of high carbon steel, with 
roller bearing races pressed on the ends. The gears have 
accurate, machine-cut teeth, and are made from high grade 
forged steel. All gears are contained in the end housing, 


Fig. 3—Side View with Cover Removed. The Simplicity and Acces- 
sibility of Motor and Controller Are Evident 


being easily removed from their shafts. A four part rope 
block is supplied with each hoist, these blocks having a steel 
voke, provided with a forged steel hook working on a swivel. 


OÀ 
Headroom: 


l-Ton Hoist = 10° 
3-Ton Hoist =/4" 
| 


Fig. 2—-1-Ton Lo-Hed Hoist. The Design Plainly Provides Minimum Headroom for a Hoist of the Capacities indicated 


mum number of working parts, making a simple and durable 
design. All parts are readily accessible. By taking off the 
outside metal cover, as shown in Fig. 3, any part can be 


easily inspected or moved without disassembling the main- 


body or frame of the machine. The motor can be removed 


The sheaves are solid-webbed, machine-grooved, fitted with 
proper rope guards. 

The drum used in this hoist is of simple, rigid construc- 
tion. The right- and left-hand cable grooves are accurately 
machine-turned and coil the rope in a single layer. These 
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drum grooves are machined to a depth sufficient to take the 
full diameter of the cable. The cable is connected to the 
exterior of the drum in a simple manner and can be easily 
‘removed or replaced. The controller used in this machine is 
built especially for hoist service. All parts are fireproof and 
are completely protected from dust and moisture. A return 
spring holds the controller in the “off” position. As soon 
as the operator releases the pull on the controller handles, 
the hoist stops. 

The motor is of standard make, fully enclosed. All motors 
are equipped with high grade ball bearings and large diam- 
eter shafts. No long shaft extensions are required. Motors 
are fully enclosed when necessary and are guaranteed for 
the rated capacity of the hoist. - 

The automatic mechanical lowering brake runs in an oil 
bath and is provided to contro] the lowering speed. It is of 


RAILWAY MECHANICAL ENGINEER 


VoL, 97, No. 3 


the screw and disc type, geared to the intermediate shaft 
and having three discs. Its construction is standard and the 
same as used on high grade cranes. 

The automatic holding brake works on a pulley mounted 
on the hoisting motor shaft proper and is lined with an 
asbestos brake band lining. It is operated by a cam on the 
controller shaft and holds the load safely at any point. 

When the load block has reached its upper limit of travel, 
an automatic device serves to break the electrical circuit and 
apply the holding brake. This device is positive in its action, 
a valuable safety feature. 

The Lo-Hed hoist is adapted to many uses in railroad 
locomotive shops, one of which is illustrated in Fig. 1. It is 
also a great potential labor saver in car shops, storehouses, 
foundries, power plants and wherever the railroads have 
material-handling problems. 


Internal Grinder with Hydraulic Table Drive 


N internal grinder adapted to the grinding of hardened 
motion work bushings and other parts which can be 
held in a chuck is shown in the illustration. This 

machine is the latest product of the Heald Machine Com- 
pany, Worcester, Mass., being known as the No. 72 grinder. 
It is entirely gearless and, with hydraulic drive for the table, 


the operator can get any speed or reverse instantly and ~ 


practically without effort. The base is so proportioned as to 
take care of all strains and minimize vibrations. The work 
head consists of a massive casting having a hardened and 
ground steel spindle running in dust-proof and adjustable 
bronze bearings of ample size. A lever engaging a friction 
clutch on the inside of the spindle drive pulley starts and 
stops the water supply. There are five changes of work 
speed. The work head is mounted on a heavy bridge which 
in turn is securely bolted directly to the base. The work can 
be swiveled up to 45 deg. for taper grinding. 

The cross slide which carries the flexible idler and wheel 
head is mounted on the table. A positive stop enables the 
operator to grind up to any given size without watching the 
dial. It is arranged with a fine adjustment to compensate 
for any wheel wear. A flexible idler with a belt tightener 
is mounted on the cross slide. This arrangement consists 
of a flexible driving pulley mounted on ball bearings, auto- 
matically keeping the belt drive taut. From this idler, power 
is transmitted to the wheel head by an endless belt running 
over a spring belt tightener that automatically takes up all 
the belt stress and maintains a belt wrap of 85 per cent. It 
also considerably reduces the side pressure on the wheel 
head bearing. This idler is furnished as extra equipment 
to interchange with any of the old style idlers and it is said 
to increase the possible production from 50 to 200 per cent. 

Wheel heads can be furnished in 19 different sizes, en- 
abling the operator to use just the proper size spindle for 
the job in hand and get the best results possible. These 
heads are quickly interchangeable having pulleys of the 
correct size so that there will be no guess work about speeds. 
An important labor-saving feature is the wheel-truing device 
which can be dropped into truing position quickly and after 
finishing this operation be swung up out of the way. 

The table is driven by a simple hydraulic arrangement 


operated by oil, enabling the operator to instantly get any 
speed from nothing to a maximum. This hydraulic reverse 
mechanism, which reciprocates the table, consists of an auto- 
matic valve located at the front of the base in such a position 
that the operator’s hand will naturally drop to it. A con- 
venient stop is provided so that it is possible to maintain or 


Heald Internal Grinder No. 72 for Chucking Work 


return to any particular speed without looking at the speed 
change lever. 

The No. 72 grinder swings work 15 in. in diameter and 
will grind 11 in. deep, swinging 12-in. work inside the 
standard water guard. The countershaft is recommended to 
run in a speed from 600 to 620 r.p.m. 


Water Columns for Use on Locomotive Boilers 


EN gage cocks and water gage fittings are screwed 
directly into the back head of a boiler, the gage 


cocks sometimes indicate a higher level of water 
than do the water glasses. This discrepancy in the water 


level, as indicated by the gage cocks and the glass, is caused 
by the severe agitation and rapid circulation of the water 
through the arch tubes and up the back head. After extensive 
investigation by the federal boiler inspection service of the 
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Interstate Commerce Commission and following a number 
of tests on locomotives of various roads, it was recommended 
that the water glass and gage cock fittings be screwed to an 
intermediate appliance—a water column—instead of being 
attached directly to the boiler. 

The two types of water columns illustrated are made by 


Nathan Type W-B and Type W-O-A Water Columns, Fitted with 
Reflex and Tubular Water Glasses Respectively 


the Nathan Manufacturing Company, New York, and have 
been tested satisfactorily under actual service conditions. The 
type W-O-A water column (right) with tubular glass, which 
complies with recommendations contained in the last annual 
report of the chief inspector, Bureau of Locomotive Inspec- 
tion, occupies but a minimum of space on the boiler. The 
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body of the column is drawn in at the lower end and the 
cross section is reduced, without, however, interfering with 
the necessary volume of water entering the column. By this 
construction the column is fitted close to the back head, with 
sufficient room for substantial connection to the water space 
of the boiler. A further variation in the bottom extension of 
the water column is secured by elongated pads, thus permit- 
ting of application to almost any boiler. If necessary, spe- 
cial lengths may be provided for any unusual instal- 
lations. 

Another feature of this type is the method of attaching the 
gage cock to the body of the column. By doing away with 
the usual shank of the gage cock, the distance which the 
spindle of the gage cock protrudes has been materially re- 
duced. The gage cock is so constructed that it may be re- 
moved and replaced quickly with steam in the boiler. The 
water gage attached to the column and the column itself are 
provided with necessary drain valves for draining the water 
gage or the column, independently of each other. 

The type W-B water column (left) differs from the one 
previously described in that it contains two reflex gages in- 
stead of the tubular gage. This type is a self-contained 
water column, comprising within itself the gage cocks and 
the water gage, eliminating the pipe connections and joints 
necessary with independent water gages attached to the 
column. It is equipped with reflex gages, with glasses em- 
bedded in the body of the column and so placed that the 
water level may be observed from both the engineer’s and the 
fireman’s side. 

A special provision that will be appreciated is the bonnet 
attached to the upper and lower valve controlling the respec- 
tive water glass compartments. These bonnets are provided 
with warning ports which will blow at all times except when 
the valves are wide open. 


Water Gage Glass Designed To Be Unbreakable 


HE Duplex glass water gage, illustrated, is a new de- 
T velopment recently brought out by the Duplex Glass 
Water Gage Company, Youngstown, Ohio. The fọl- 
lowing advantages, substantiated by actual service tests, are 
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Duplex Water Gage Glass for Bollers 


claimed for this glass: It permits accurate reading of water 
level from both sides of the gage, enabling the water level to 
be determined by both the engineer and fireman from their 


respective positions in the cab. The glasses used are 1⁄4 in. 
thick and smooth on both sides, eliminating the possibility 
of corrosion which makes reading difficult. The glass will 
last indefinitely barring accidents and, having no intricate 
parts to get out of order, it can easily be assembled by any- 
one and kept in good operating condition. The Duplex 
glass embodies all the advantages of the tubular glass without 
its objectionable features. It eliminates the danger of flying 
glass in the event of breaking. It will withstand indefinite 
pressure and can be applied to steamboat, stationary, and 
other types of boilers as well as locomotive boilers. No ad- 
ditional illumination is required at night other than that 
provided for the types of glass now in use. A composition 
gasket, madé from sheet Permanite packing is used between 
the glass and central metal part to make a steam tight joint. 
This gage was applied to a switching locomotive in steel 
mill service for ten months with no maintenance or repair 
cost. The gaskets were renewed at the end of this period. 
The same gage was then applied to a railroad switching loco- 
motive and remained in service three months with no repairs 
or renewals. It was removed at this time on account of the 
locomotive being transferred from the Youngstown territory. 
Each of the above tests were unofficial, beirig made as an 
experiment with the consent of the local managements. 


THE Larcest CASTING so far turned out in South Africa, weigh- 
ing 50,000 ib., was recently made, according to the Ironmonger, 
at Salt River Works. The operation proved a complete success 
and when the casting was dug up, it was found to be without a 
flaw. It is intended for an anvil block for a three-ton hammer. 


GENERAL NEWS 


The Chicago, Burlington & Quincy announces that it had com- 
pleted the fourth year in which no passengers have been killed 
in train accidents on the lines operated by the company. 


Five men charged with having placed quicksilver in the boilers 
of Southern Pacific engines during the strike in September, were 
found guilty by a jury at El Paso, Tex., on January 26. 


The St. Louis-Southwestern has signed wage agreements with 
the Association of Metal Crafts, which is an association of the 
railroad’s employees and has no connection with the national shop 
craft organizations. 


Sir Henry W. Thornton, K.B.E., chairman of the board of 
directors and president of the Canadian National, has been elected 
a member of the board of directors of the American Railway 
Association to fill a vacancy therein. 


A representative of the Chicago & Alton said that the cost of the 
strike to his company was $1,907.99). The Alton also paid bonuses 
amounting to $540,000 to employees, and the Wabash spent $179,000 
in the same manner. The total cost of the strike, to the seven 
railroads which testified at the hearing, was $14,896,000. 


The Oregon-Washington Railroad & Navigation Company has 
heen granted a permanent injunction restraining striking shopmen 
from interference with the company’s employees or property by 
the United States District Court at Spokane, Wash. One picket 
will be permitted at each entrance to the railroad property. 


The Erie Railroad car shops at Buffalo, N. Y., are now operated 
by the company. For about a year past they have been operated 
under contract by William H. Fitzpatrick, but reverted on Jan- 
uary 30 to railroad management, in compliance with the ruling of 
the Railroad Labor Board. About 1,200 men have been employed 
by Mr. Fitzpatrick. 


The cost of the shop crafts’ strike last summer was the subject 
of inquiry at a hearing in St. Louis recently, when depositions 
were taken by representatives of the attorney general to be used 
in the appeal to the Federal court at Chicago to make permanent 
the temporary injunction against strike violence. E. C. Wills, 
assistant general manager of the Missouri Pacific, testified that 
the strike cost that company $2,000,000 in direct expenses and made 
necessary the purchase of 15 locomotives at a cost of $3,000,000. 


Senator La Follette has introduced a resolution to require the 
Interstate Commerce Commission to report to Congress and, when 
Congress is not in session, to the President, monthly, the condition 
of railroad equipment as revealed by reports of the carriers and 
inspectors of the commission, the number of persons killed or 
injured upon the railroads and any other available data bearing 
on the physical condition of the railroads and their equipment, 
together with a statement of what action, if any, has been taken 
by the commission to remedy the situation. 


The Dixon Construction & Repair Company, a New Jersey cor- 
poration, has asked the United States District Court at Chicago 
to restrain the United States Labor Board from publishing a de- 
cision, made January 6, holding null and void certain contracts 
hetween the Dixon Company and the Western Maryland Railroad. 
These contracts, for repairing Western Maryland cars and locomo- 
tives. were held to violate the Transportation Act, as under them 
Western Maryland employees were taken out from under the 
jurisdiction of the board and made subject to the rules of a private 
corporation. 


The Railway & Locomotive Historical Society, 152 Harvard 
street, Brookline, Mass., has issued its fourth pamphlet, Bulletin 
No. 4. describing old stations in Boston, old locomotives of the 
Boston & Maine and other New England things, and “the first 
iron passenger cars.” Two of these cars were built in 1860 by 
B. J. LaMothe of New York City, one for the Boston & Worcester. 
now a part of the Boston & Albany, and one for the Hackensack & 
New York, now a part of the Erie system. These cars were of 
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sheet metal, even the floor system consisting of thin bands, stiffened 
with timber. 


“Company unions” have been formed on the Chicago & Eastern 
Illinois by shopmen, signalmen and telegraphers; and, in conjunc- 
tion with officers of the road, have agreed on wages and working 
conditions. These organizations are the Chicago & Eastern Illi- 
nois Association of Mechanical Department employees and the 
Chicago & Eastern Illinois Association of Signal and Telegraph 
Department employees. The wages agreed upon are in accord 
with the rulings of the United States Railroad Labor Board, but 
with provision for graduating the rates of pay according to the 
skill and experience of various classes of mechanics. 


Shop Strike Ended on Northern Pacific 


The strike of shopmen on the Northern Pacific has been officially 
ended by an overwhelming vote. The vote was taken as the result 
of permission given by strike leaders to the local unions to allow 
their members to determine for themselves whether to return to 
work or not. No promises of any kind have been made to the 
strikers, but officers of the company report that applications for 
work in the shops are being received in great numbers. 


Relocation of New Ladders Under Standardization 
Rule 


The Circuit Court of Appeals, Seventh Circuit, holds that when 
an improperly located ladder on a box car is renewed under section 
3 of the Safety Appliance it must be relocated although there is 
no renewal of the brakes, notwithstanding the exception to the 
Interstate Commission's standardization rule of March 13, 1911, 
to the effect that brakes and ladders on such cars need not be 
relocated “except when such appliances are renewed.”—Pennsyl- 
vania v. United States, 283 Fed. 31. 


New A. R. A. Directors 


The directors of the American Railway Association, chosen at 
the recent election, for terms expiring in November, 1925, are 
E. W. Beatty (C. P. R.), A. H. Smith (N. Y. C.), Daniel Wil- 
lard (B. & O.), H. E. Byram (C. M. & St. P.), Howard Elliott 
(N. P.), B. F. Bush (M. P.) and C. H. Markham (I. C.). Two 
members elected to the Committee ou Nominations are P. E. 
Crowley (N. Y. C.) and W. J. Jackson (C. & E. I.). The terms 
of these two expire in November, 1924. 


Group Life Insurance on the New Haven 


Life insurance for 7,000 employees has been arranged for by the 
New York. New Haven & Hartford according to an announcement 
made recently. This insurance, to be paid for partly by the rail- 
road company, is provided for the benefit of employees in the 
mechanical and electrical transmission and communication depart- 
ments. Individuals have the option of including accident and 
health insurance. The cost to each employee will be 60 cents a 
month for $1,000 of life insurance and 70 cents a month for acci- 
dent and health insurance. The Aetna Life Insurance Company 
will issue the policies. 


The New Interchange and Loading Rules 


The Mechanical division, American Railway Association, an- 
nounced that the new interchange and loading rules are ready for 
distribution. The loading rules are arranged in groups, and the 
rules in each group may be obtained in separate pamphlets. The 
groups are as follows: Group No. 1—Rules Governing the Load- 
ing of Lumber, Logs, Ties, Fence Posts, Tan Bark and Similar 
Products; Group No. 2-—-Rules Governing the Loading of Struc- 
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tural Material, Plates, Billets, Castings, Wheels, Pipe and Similar 
Products; Group No. 3—Rules Governing the Loading of Mining 
Cars, Engines, Boiler Shells, Machinery, Derricks and Similar 
Commodities; Group No. 4—-Rules Governing the Loading of Con- 
crete Culvert Pipe, Brick, Stone, Building Tile and Similar Prod- 
ucts, and Group No. 5—Rules Governing the Loading of Auto- 
mobiles. 


Russian Locomotive Production Increasing 


Russta will purchase no more locomotives from foreign coun- 
tries, according to Berlin correspondence of the Wall Street Jour- 
nai. This decision is said to be due to the fact that Russian 
locomotive builders have greatly increased their output. To date 
Soviet Russia has ordered 1,200 locomotives from foreign countries, 
particularly Germany and Sweden, and it is said that most of the 
locomotives have been delivered. 


Telephone Communication Between Chicago and 
New York Meetings of A. I. E. E. 


Simultaneous meetings of the American Institute of Electrical 
Engineers were held in New York and Chicago on the evening of 
February 14, 1923. The rooms in which the two meetings were 
held were connected by special telephone lines with loud speaking 
telephones in both auditoriums. Frank B. Jewett, president of the 
A. I. E. E., presided over both meetings and was assisted by R. F. 
Schuchardt, vice-president, in Chicago. Papers were presented 
. alternately by speakers in New York and Chicago and duplicate 
lantern slides were used for illustration, the speakers calling for 
lantern slides by number so that the same slides would be shown 
in both auditoriums simultaneously. Telephonic communication 
was also established with broadcasting stations so that the speakers 
could be heard by the many people in the country who have radio 
receiving outfits 


Cars and Locomotives Ordered 


Orders placed by the railroads for freight car equipment up to 
February 1 called for the delivery of 91,354 cars. according to 
reports filed by the carriers with the Car Service Division of the 
American Railway Association. Orders for 23,022 freight cars 
were placed in January this year, while the remaining represented 
cars ordered but not delivered during the calendar year 1922. 
Coal cars under order on February 1 totaled 37.476, of which 
orders for 13,258 cars were placed in January. The remaining 
number constituted cars ordered but not delivered in 1922. Box 
cars on order numbered 43,211, of which orders for 7,594 were 
placed in January. Reports also showed that 2,082 refrigerator 
cars were also ordered, bringing the total number ordered but 
undelivered on February 1 to 6,402. 

Locomotives on order on February 1 totaled 1.507 compared 
with 1,445 on January 1 last, or an increase of 62 for the month. 
Of the total number of locomotives on order, freight locomotives 
numbered 1,022, passenger 362 and switching, 123. 


Labor Organizations Select Candidates for Labor 
Board Positions 


The railroad labor organizations eligible to participate in the 
nomination of candidates for appointment to succeed Albert Phillips, 
whose term as a member of the labor group on the Railroad Labor 
Board expires on April 15, have definitely decided upon six names 
which will be submitted to President Harding, according to reports 
now being circulated from Chicago. The recommendation will in- 
clude the following: 

John H. Sylvester, vice-president Brotherhood of Railway 
Clerks; J. J. Farnum, Maintenance of Way Employees: D. W. 
Helt, president, Order of Railway Signalmen; Thomas Pearson. 
general chairman, New Haven Chapter. Order of Railway Teleg- 
raphers: G. C. Milan, Brotherhood of Railway Clerks; Albert 
Phillips (renomination), Brotherhood of Locomotive Firemen. 

The candidacy of John H. Sylvester was favored, it is said. 
by a majority of the representatives of the larger unions. although 
a certain strong faction, particularly among the train service organ- 
izations, was said to favor the reappointment of Phillips. The 
Sylvester appointment is said to find favor by reason of the fact 
that Mr. Sylvester is a representative of Group 2 among the 
standard organizations, whereas W. L. McMenimen and Albert 
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Phillips are the spokesmen of the Group 1 unions, Group 3 being 
already represented by A. O. Wharton, whose term expires in 
1927, while Group 2 is minus a spokesman on the Board. 


Canadian Pacific’s Program for 1923 


An extensive program of improvements to be undertaken by 
the Canadian Pacific includes a number of betterments in engine 
terminals and shop equipment. 

Coaling plants of the latest type will be built at Ignace and 
Kenora, Ont.; Winnipeg, Man.; Estevan, Sask., and Red Deer, 
Alta. 

An extension will be made to the enginehouse at Hardisty, 
Alta., and extensive improvements made to the mechanical plants 
at Weston (Ont.) shops, Neudorf, Sask.; Reston, Sask.; Minne- 
dosa, Man.; Broadview, Regina, Sask.; Calgary, Alta., and Alyth, 
Alta. 

Steel water tanks of from 60,000 to 100,000 gal. capacity will 
be built at McAdam Junction, N. B., and in Ontario at Guelph 
Junction, Nemegos, Markstay, and Grassett, and at St. Johns, Que. 

Modern coaling plants will be constructed at Megantic, Que., 
and Jackfish, Ont., and a 90-ft. turntable to handle heaviest power 
will be installed at MacTier, Ont. 

Additional mechanical and car department equipment will be 
provided at Hochelaga, Glen Yard and Place Viger, P. Q., and 
Smiths Falls. Toronto, and North Bay, Ont. 


MEETINGS AND CONVENTIONS 


Division VI—Purchases and Stores 


Division VI—Purchases and Stores—of the American Railway 
Association will hold its annual meeting in Chicago on May 15, 
16 and 17, 1923. Headquarters will be at the Hotel Sherman. 


Air Brake Association—Pike’s Peak Trip 


In connection with the annual convention at Denver, May 1-4, 
announcement has been made that the management of the Manitou 
& Pike’s Peak railroad are willing to open the road on May 4, 
instead of the usual date, May 15, and thus permit those attending 
the convention to make the trip to the summit of this famous 
mountain. In order that this may be done, it will be necessary to 
assure a party of 100. The rate of fare will be $4. Those who 
wish to take this trip should notify the secretary. 


International Railway General Foremen’s Association 


Announcement has been made that the 1923 annual convention 
will be held at Hotel Sherman, Chicago, September 4 to 7 in- 
clusive. The following topics will be discussed: 

Shop Efficiency, Locomotive and Car Departments. 
F. M. A’Hearn, Greenville, Pa. 

a.—Apprentices, training and developing. 

b.—Relation of foremen and employees. 

c.—Methods of increasing efficiency of supervisors and em- 
ployees. 

d.— Discipline. 

e.—Increased output per man-hour; costs. 

Welding Flanges on Driving Tires, Engine Truck and Tender 
Wheel Tires. Chairman, H. T. Cromwell, Baltimore, Md. 

General Repair Methods and Maintenance. Chairman, J. H. 
Frizell, Topeka, Kans. 

a.—Valves, valve gears and power reverse gears. 

b.—Engine, tender and car trucks. 

c.—Air brake appliances on passenger and freight equipment. 

General Repair Methods and Maintenance. Chairman, W. S. 
Buntain, Battle Creek Stokers, Coal Pushers and Air Firedoors. 

Shop Kinks, Locomotive and Car Departments. Chairman, Geo. 
H. Logan, Chicago, Ill. 


Chairman, 


Symposium on Locomotive Terminal Design 


The Western Society of Engineers, Chicago, will present a 
symposium on locomotive terminal design at its rooms in the 
Monadnock building on Tuesday evening, March 13. L. K. 
Sillcox, general superintendent of motive power of the Chicago, 
Milwaukee & St. Paul, will discuss the subject from the stand- 
point of the mechanical derartment; R. N. Begien, general man- 
ager of the Baltimore & Ohio, Western lines, will outline the 
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requirements of the operating department; and W. T. Krausch, 
engineer of buildings, of the Chicago. Burlington & Quincy, will 
describe the manner in which the engineering department meets 
these requirements. 


Fuel Association Convention Program 


Julius Kruttschnitt, chairman of the executive committee 
of the Southern Pacific, will deliver the opening address at 
the convention of the International Railway Fuel Association 
to be held at the Hotel Winton, Cleveland, Ohio, on May 
21-24. An address will also be made by T. K. Maher, presi- 
dent of the Maher Collieries Company. A partial list of the 
papers to be presented is as follows: “Extension of Locomo- 
tive Runs,” by C. B. Peck, associate editor, Railway Mechani- 
cal Engineer; “Considerations Covering Use of Oil as a 
Locomotive Fuel,” by M. C. M. Hatch, mechanical engineer, 
M. K. & T.: “Fuel Saving Aspect of Boiler Water Treatment,” 
by C. R. Knowles, superintendent water service, Illinois 
Central; “Value of Individual Fuel Performance Records,” by 
L. G. Plant, editor, Railway Review; “Standardization of 
the Coal Business,’ by Geo. H. Cushing; “The Other 
Ten Per Cent,” by R. S. Twogood, assistant engineer, South- 
ern Pacific; “Economic Aspects of the Fuel Oil Situation,” 
by C. E. Beecher, U. S. Bureau of Mines; “Economy in the 
Heating of Stations and Buildings,” by Prof. R. W. Noland, 
Purdue University; “Incentives for Promoting Fuel Economy,” 


by O. S. Buyer, Jr. 

There will also be a topical discussion of the paper on the 
effect of tonnage rating and speed on fuel consumption pre- 
sented by J. E. Davenport at the 1922 convention. 


The following -lini gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and ratlroad clubs: 


Arr-Braxg AssocitaTion.—F. F. Nellis, Room 3014, 165 Broadway, New 
York City. 1923 annual convention; Denver, May 1 to 4 inclusive. 

Amentcan Rartroap Master TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
Assocration.—C. Borcherdt, 202 North Hamilton Ave., Chicago. 

American Rartway AssociaTIon, Division V—MeEcuanicaL.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Annual meeting, Chicago, 


beginning June 20, 1923. 
Division V—EguiPpMENT ParntiNG Division.—V. R Hawthorne, 


icago. 

Division VI—Purcnases anD Stores.—W. J. Farrell, 30 Vesey 
St., New York. Next meeting, Chicago, May 22, 1923. Annual meet- 
ing, Hotel Sherman, Chicago, May 15, 16 and 17, 1923. 

American Rartway Toot Foremen’s Association.—R, D. Fletcher, 1145 
E. Marquette Road. Chicago. ; 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 2201 
Woolworth Building, New York. 

AMERICAN Society For TESTING Materrars.—C, L. Warwick, University of 
Pennsylvania, Philadelphia, Pa. Annual meeting, Chalfonte-Haddon 
Hall Hotel, Åtlantic City, N. J., beginning J une 25, 1923. 

AMERICAN SOCIETY FoR STEEL TREATING.—-W Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. f 

ASSOCIATION OF RaiLway ELrecTRICAL ENGINEERS.— Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. 

Canavian Rattway CLUB.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 

Car Foremen’s ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, icago, Ill, 

Car Foremen’s ASSOCIATION OF St. Louts.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. 

Centra Raitway Crius.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Next meeting March 8, Iroquois Hotel. A paper entitled “Fundamentals 
of Train Control with Special Reference to Railway Operating Con- 
ditions” will be presented by F. J. Dodgson, consulting engineer, 
General Railway Signal Company. 

CHIEF INTERCHANCE Car INSPECTORS’ AND Car FOREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Il. ; 

CINCINNATI RatLway Cius.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL RaiLway Fue AssociaTion.—J. G. Crawford, 702 East 
Fifty-first St., Chicago, Ill. Next meeting, May 21-24, 1923, Cleve 
land, Ohio. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S ASSOCIATION.—William Hall 
1061 W. Wabash Ave., Winona, Minn. Annual convention, Hotel 
Sherman, Chicago, September 4-7, 1923. 

Master BOILERMAKERS ASSOCIATION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. Annual convention, Hotel Fuller, Detroit, Mich., 
May 22 to 25 inclusive, 1923. ; 

New ENGLAND Rattroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 

ass. 

New Yorx RaiLroap CLusB.—H. D. Vought, 26 Cortlandt St., New York. 

NIAGARA Frontier Car Men’s Association.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Paciric Rattway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 


Next meeting University Club of California, Berkeley, March 8 A 
aper entitled ‘‘As to the Locomotive, What Next” will be presented 
y G. M. Basford. 

BAIEW SY eae or PittssurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
urgh, Pa. 


St. Lours Rartway Crus.—B. W. Fruenthal, Union Station, St. Louis, Mo. 
W. O. Thompson, 1177 East Ninety- 


TRAVELING ENGINEERS’ ASSOCIATION.— 
eighth St., Cleveland, Ohio. 
Western Rartway Crus.—Bruce V. Crandall, 605 North Michigan Ave., 
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SUPPLY TRADE NOTES 


J. J. Otley, president of the Otley Paint ‘Manufacturing Com- 
pany, Chicago, died on January 20 from cerebral hemorrhage, at 
Chicago. 


Thomas W. Delanty has joined the sales organization of the 
Prime Manufacturing Company, manufacturers of locomotive and 
car specialties, Milwaukee, Wis. 


The Uehling Instrument Company, Paterson, N. J., has ap- 
pointed the Mine & Smelter Supply Company of El Paso, Texas, 
as its exclusive representatives for CO, recording equipment and 
other power plant recording instruments in Arizona, New Mexico, 
west Texas and Mexico north of Mexico City. 


Clyde M. Carr has retired as president of Joseph T. Ryerson 
& Son, Inc., but will continue as a director. On account of poor 
health, Mr. Carr has been unable to take an active part in the 
management of the firm 
for the past two years. 
At the annual meeting of 
the directors, Joseph T. 
Ryerson was elected pres- 
ident. Mr. Carr was 
born in Will county, Il- 
linois, in 1869. He at- 
tended Lake Forest Acad- 
emy and was later a stu- 
dent at Northwestern 
University for two years. 
He first became asso- 
ciated with Joseph T. 
Ryerson & Son, Inc., in 
1890, and has taken an 
active part in the man- 
agement of the firm’s af- 
fairs. Mr. Carr served 
as vice-president until 
1911, when he was elected 
president of the corpora- 
tion to succeed Edward 
L. Ryerson. Mr. Carr has always been an active leader in civic 
and industrial circles. Joseph T. Ryerson, who has been elected 
president to succeed Mr. Carr, is a grandson of the original Jo- 
seph T. Ryerson, who 
founded about 1842 the 
business which was in- 
corporated under its pres- 
ent name in March, 1883. 
The new president has 
been for 22 years in the 
steel business. He was 
born in Chicago in 1880. 
and immediately after 
graduating from Yale in 
1901 went to work for 
the American Sheet Steel 
Company, now the Amer- 
ican Sheet & Tinplate 
Company, at its mill in 
Vandergrift, Pa. In Oc- 
tober, 1902, he entered 
the service of Joseph T. 
Ryerson & Son, Inc., at 
Chicago, and in 1904 was 
elected treasurer, becom- 
ing vice-president in 1911. 
Mr. Ryerson is actively interested in the National Chamber of 
Commerce and other general industrial work. 


C. M. Carr 


Joseph T. Ryerson 


The American Bolt Corporation, with headquarters at 17 Bat- 
tery Place, New York City, has been organized and is a con- 
solidation of the Bayonne Bolt & Nut Company, Bayonne, N. J., 
the Boss Nut Company, Chicago, Ill, the Standard Bolt Cor- 
poration, Columbus, Ohio, and the Michigan Bolt & Nut Works, 
Detroit, Mich. Justin C. Burns is chairman of the board, at 
Columbus, Ohia; J. Rich Steers, president, New York City; 
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Frank S. Bigler, Detroit, Mich.; C. L. Rupf, New York City; 
J. A. MacLean, Chicago, and R. H. Hill, Detroit, Mich., are 
vice-presidents. Harley E. Burns is secretary and treasurer, Co- 
lumbus, Ohio. The company manufactures Boss nut locks, also 
a complete line of bolt and nut products. 


S. I. Hopkins, representative of the Safety Car Heating & Light- 
ing Company, with headquarters at St. Louis, Mo., has been pro- 
moted to manager of the St. Louis office. 


Michael J. O’Connor has been appointed a special railroad 
representative of William H. Keller, Inc., Grand Haven, Mich., 
manufacturers of Keller pneumatic tools. Mr. O’Connor’s terri- 
tory will cover the sec- 
tion of the country situ- 
ated east of Chicago and 
his headquarters will be 
at 631 Fulton building, 
Pittsburgh, Pa. He is an 
old railroad man, having 
served as a locomotive 
engineman on the Cincin- 
nati, Hamilton & Dayton 
for twenty years. After 
leaving railroad work he 
accepted a position with 
the Chicago Pneumatic 
Tool Company, with 
whom he was employed 
for four years and after 
that was connected for 
six years with the In- 
gersoll-Rand Company, 
whom he left to take up 
his new work. 


The first locomotive to be built on the Pacific Coast was recently 
completed by the Willamette Iron & Steel Works at Portland, 
Ore. The locomotive is of the geared type and will be used for 
logging purposes. 

W. P. Thomas, road foreman of engines of the Minneapolis & 
St. Louis, at Marshalltown, Iowa, has been appointed service en- 
gineer of the Franklin Railway Supply Company, Inc., New York. 


M. J. O’Connor 


W. H. Holtom, road foreman of engines of the Michigan Cen- 
tral at Jackson, Mich., has been appointed service engineer of the 
Franklin Railway Supply Company, Inc., New York. 


William G. Willcoxson, formerly with the Boss ‘Nut Company, 
has joined the sales organization of the Gold Car Heating & Light- 
ing Company, Brooklyn, N. Y. Mr. Willcoxson will have his head- 
quarters at Chicago, Ill. 


H. E. Seifried, secretary-treasurer of the Stone Franklin Com- 
pany, St. Louis, Mo., has been appointed assistant to the vice- 
president of the Franklin Railway Supply Company, Inc., Chicago, 
succeeding H. M. Clawson, resigned. 


The Sommer-Adams Company, Cleveland, Ohio, recently incor- 
porated, has taken over the line of milling cutters formerly made 
by the Cleveland Milling Machine Company, and will also manu- 
facture special tools, jigs and fixtures. 


The Globe Steel Tube Company, Milwaukee, Wis., has opened 
a southeastern district sales office at 716 Continental building, Bal- 
timore, Md., and R. R. Lally, formerly of the National Tube Com- 
pany, has been appointed district sales agent. 


The Combustion Engineering Corporation, New York City, has 
acquired the Quinn Oil Burner & Torch Company also of New 
York City. W. R. Quinn, former president of the Quinn Com- 
pany, becomes associated with the Combustion Engineering Cor- 
poration as manager of its fuel oil department. 


The American Locomotive Company and the General Electric 
Company have entered into an arrangement providing for close co- 
operation between the engineering organizations and manufactur- 
ing facilities of the two companies, in the design and manufacture 
of electric locomotives for use on steam or electric railways. 


At the annual meeting of the Brake Beam Manufacturers’ In- 
stitute at the Union League Club, Chicago, on January 18, the 
following officers were elected: J. H. Slawson, vice-president of 
the Republic Railway Equipment Company, Inc., was re-elected 
president: A. H. Peycke, manager of the brake beam department 
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of the American Steel Foundries, was elected vice-president, and 
F. T. DeLong, vice-president and sales manager of the Chicago 
Railway Equipment Company, was re-elected treasurer. 


L. K. Berry resigned as domestic sales manager of the Warner 
& Swasey Company, Cleveland, Ohio, on ‘February 1, to become 
sales manager of the Detroit Twist Drill Company, Detroit, Mich. 
He will be succeeded by C. J. Stilwell, foreign sales manager, 
whose jurisdiction will cover both foreign and domestic sales. 


’ Harry A. Pike has been appointed railway representative of 
the Standard Engineering & Lubricating Company, New York, 
manufacturers of Triplex water and metal treatment and Beltcling 
lubricator. Mr. Pike began railroad work in 1880 as general store- 
keeper of the Lake Erie & Western in Lima, Ohio, now part of 
the New York Central lines. In 1883 he was appointed chief clerk 
in the motive power department of the Chicago & Atlantic, now 
a part of the Erie. In 1885 he was made a representative of the 
American Brake Company at St. Louis, and three years later went 
to the U. S. Metallic Packing Company in the same capacity, with 
offices in Chicago. In 1893 he was appointed a representative of 
the Chicago Pneumatic Tool Company, and in 1904 was made 
eastern sales manager of the Flannery Bolt Company, with offices 
in New York City. After severing his connection with that com- 
pany he was associated with a number of industrial and other con- 
cerns, now returning to the railway supply interests. 


At the annual meeting of the Pollak Steel Company, Cincinnati, 
Ohio, Emil Pollak, for many years president, was elected chairman 
of the board of directors. Maurice E. Pollak, formerly vice-presi- 

dent, was elected presi- 
dent. Julian A. Pollak 
was re-elected vice-presi- 
dent, with headquarters 
at Cleveland, and Edward 
J. Schriever was re-elect- 
ed secretary. Edgar 
Johnson has been elected 
a director, and Charles 
Judah, treasurer, was 
elected to the board of 
directors to fill the va- 
cancy caused by the re- 
tirement of Bernard E. 
Pollak, formerly vice- 
president. D. E. Sawyer 
has retired as general 
sales manager. The gen- 
eral sales management of 
the company, formerly 
handled in the New York. 
office, will be conducted 
from Cincinnati, but the 
company will maintain a sales office in the Equitable building, New 
York City, with Clyde F. Hicks as eastern representative. Mau- 
rice E. Pollak was born at Cincinnati, Ohio, and has lived there 
all his life. He attended the public school, Franklin preparatory 
school and the University of Cincinnati. On leaving the uni- 
versity he went into business with his father, Emil Pollak, and 
served his apprenticeship in the shops at Cincinnati, and later be- 
came superintendent of that plant, which position he held for 
several years. In the reorganization of the company in 1911, when 
the Pollak Steel Company was formed, the Pollak interests took 
over the Cincinnati plant from the old company, the Block Pollak 
Iron Company, and Maurice E. Pollak was then elected vice-presi- 
dent in charge of operations. The Cincinnati plant was extended 
during 1915, 1916 and 1917, and the Chicago plant was acquired 
in 1916, and has since grown in size. In 1919 the Pollak Steel 
Company purchased the plant of the Interstate Iron & Steel Com- 
pany at Marion, Ohio, thereby acquiring another addition to its 
already large propertics. 


M. E. Pollak 


The Walworth Manufacturing Company, Boston, Mass., has or- 
ganized the Walworth Ohio Company, with general office at Cleve- 
land, Ohio, to be conducted as a branch of the Walworth Manu- 
facturing Company. The new company has taken over the busi- 
ness and property of the Hiram Rivitz Company of Cleveland. 
S. R. Mitchell, manager of the Kewanee Works of the Walworth 
Manufacturing Company, has been appointed vice-president and 
general manager at Clevełand of the new Walworth unit and will 
take active charge of the Walworth Ohio Company. 
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SEAMLESS Borer Tupes.—Bulletin No. 12, covering the prop- 
erties, use and manufacture of Shelby seamless hot rolled boiler 
tubes, 1s a valuable addition to the series of bulletins issued by 
the National Tube Company, Pittsburgh, Pa. The details of man- 
ufacture are clearly described and the text is accompanicd by many 
illustrations. In addition to information in regard to physical and 
chemical properties and tests there are a number of tables covering 
tubes ranging from 2-in. to 6-in. diameter which are of value to 
users of such material. 


CoALing PLants.—The Howlett Construction Company, Moline, 
Ill., has issued a booklet containing line drawings and photographic 
illustrations of various types of coaling equipment it has recently 
built for railways, together with illustrations and specifications 
concerning its line of hoists, car pullers, coaling aprons and other 
machinery adapted for this use. The principal coaling stations 
illustrated are concrete plants built for the St. Louis-San Francisco 
and the Louisville, Henderson & St. Louis, and frame plants built 
for the Great Northern and the Illinois Central. 


THE AMERICAN SOCIETY FOR TESTING MATERIALS has published 
in pamphlet form a list of alloys which is taken from the report 
of the Committee on Non-Ferrous Metals and Alloys presented 
at the last annual meeting of the society. This list contains the 
chemical composition of approximately 1,500 alloys, divided into 
17 groups, the alloys in each group being arranged alphabetically. 
Among the important alloys listed are 275 of brass, 260 of bronze, 
165 of nickel silver, 140 of aluminum, 130 of tin base and 105 of 
lead base. 


OL Burners.—F. J. Ryan & Company, Philadelphia, Pa., has 
just issued bulletin 1B entitled “Mircs Oil Burners,” containing 
a large amount of information of value to industrial users of oil- 
burning equipment. Essential factors in the efficient burning of 
fuel oil are pointed out; also the effect of relative air and oil 
pressures. Two sets of curves are illustrated from which the 
correct size of burner and necessary amounts of air needed for 
correct combustion can be determined. Details regarding the 
construction and operation of the Mircs burner are also included. 


APPLYING SCIENCE TO INHIBIT RusT.—This is the title of a 
booklet just issued by the Dearborn Chemical Company, Chicago, 
describing No-Ox-Id, a recently developed compound for use 
in protecting iron and steel surfaces against rust. A wide range 
_ of applications for the compound, which not only protects by pro- 
viding a surface covering but chemically inhibits the tendency 
toward corrosion under the ordinary protective coating, are set 
forth in the booklet, together with directions for its application 
by dipping, brushing or spraying, under a wide range of conditions. 


LirTING MaGNnets.—Publication 3015, distributed by the Cutler- 
Hammer Manufacturing Company, Milwaukee, Wisconsin, is an 
illustrated 24-page booklet describing C-H Red lifting magnets. 
The advantages of these high duty lifting magnets are explained, 
with particular emphasis on important features of construction. 
Full construction details are given. A large number of clear-cut, 
interesting illustrations show the adaptability of C-H magnets 
to many industrial fields. Performance data and resultant savings 
on some of the installations are given; also operating costs. Lists 
showing the lifting capacity and ratings of the different sizes of 
C-H high duty lifting magnets are included. The booklet will be 
of interest to all confronted with metal scrap or material handling 


problems, 


Feen WATER TREATMENT.—The scientific handling of serious 
water problems confronting both railroad and industrial users of 
steam boilers is the subject of a brief but forceful little booklet 
recently issued by the Dearborn Chemical Company, Chicago. 
This booklet shows how the Dearborn organization, with 35 years’ 
experience in treating feed water, goes into the matter for its 
clients from every angle, including (1) the complete mineral analy- 
sis; (2) study of plant equipment and operating conditions ; (3) 
expert advice and assistance from the standpoint of practical power 
production engineering; (4) followed up with laboratory control 
after treatment is installed, the water being analyzed from time 
to time and the material adjusted to suit changing conditions that 


may develop. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THE NORFOLK SOUTHERN has ordered 4 Consolidation type loco- 
motives from the Baldwin Locomotive Works. 


THE CHICAGO Junction has ordered 5, 0-8-0 type switching 
locomotives from the Lima Locomotive Works. 


THE New York, Cuicaco & St. Louis has ordered 30 Mikado 
type locomotives from the Lima Locomotive Works. 


THE LEHIGH & New ENcLaNnp has ordered three 2-8-0 type 
locomotives from the American Locomotive Company. 


THE CENTRAI GF New Jersey has ordered 10 Mikado type loco- 
motives irom the American Locomotive Company. 


Ture New York, ONTARIO & WESTERN has ordered 6 Mountain 
type locomotives from the American Locomotive Company. 


THE Denver & Rio GRANDE WESTERN has ordered 20 Mikado 
locomotives from the American Locomotive Company. 


THE Ouiver Iron Mininc Company has ordered 12, 8-wheel 
switching locomotives from the American Locomotive Company. 


THE REPUBLIC lron & STEEL Company has ordered 5, 0-8-0 
type switching locomotives from the Baldwin Locomotive Works. 


THE Quepec DEVELOPMENT CoMPpany, Charlotte, N. C., has 
ordered from the American Locomotive Company 14, 4-wheel tank 
engines. 


THE Cuicaco, Rock Istanp & Paciric has ordered 30 Mikado 
type and 10 Mountain type locomotives from the American Loco- 
motive Company. 


THe New Ycrk CENTRAL will have repairs made to from 25 


‘to 50 Consolidation and Mikado type locomotives at the Beach 


Grove, Ind., shops. 


THe Morie & Onlo has ordered 10 Mikado type locomotives 
from the Lima Locomotive Works and 3 Pacific type locomotives 
from the Baldwin Locomotive Works. 


THe New YcrK CENTRAL has ordered for the Indiana Harbor 
Belt 10 Mikado type locomotives from the Lima Locomotive Works 
and 10 Mikado type from the American Locomotive Company. 


Tue BUFFALO, ROCHESTER & PitrssurGH has ordered 5 Pacihc 
type passenger locomotives, 9, 0-8-0 type switching locomotives. 
14, 2-6-6-2 Mallet type and 2, 2-8-8-2 Mallet type locomotives 
from the American Locomotive Company. 


THe PENNSYLVANIA RaILRuap has placed orders with the Bald- 
win Locomotive Works for the construction of 275 engines for 
heavy freight service, delivery to be made before November 1}, 
next. This number includes 75 locomotives not hitherto allotted 
out of a total authorization of 300, approved by the board of 
directors on January 10. It also includes a new and additional 
authorization of 200, making altogether 500 new locomotives or- 
dered by the Pennsylvania Railroad System since the first of the 
year. Delivery is just being completed of an order for 100 heavy 
freight engines placed with the Baldwin Locomotive Works last 
August. All of the new locomotives now ordered and under con- 
struction will be used to replace others of lighter and inferior 
types which are to be retired from service. 


Passenger Car Orders 

Tue Union Paciric has ordered 10 horse baggage cars from 
the American Car & Foundry Company. 

Tue Union Paciric has ordered 10 steel dining cars and 8 steel 
observation cars from the Pullman Company. 

Tue CENTRAL oF New Jersey has ordered three baggage and 
mail cars from the American Car & Foundry Company. 

The CENTRAL VERMONT will have 8 coaches and 2 baggage 
cars built at the Port Huron, Mich., shops of the Grand Trunk. 

Tue Burrato, RocHester & PittspurGuH has ordered 7 coaches, 
3 baggage and mail and 6 baggage cars from the American Car & 
Foundry Company. 
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THe Western Paciric has ordered 20 coaches and 8 dining cars 
from the Pullman Company and 20 baggage cars from the Pressed 
Steel Car Company. 


THe CANADIAN Paciric has ordered 12 combination mail and 
baggage cars, 6 cafe parlor car frames and 6 buffet car frames 
from the Canadian Car & Foundry Company. 


THE Erte RarLroaAp has increased its accommodations for sub- 
urban passengers to and from New York City by the purchase of 
14 Pullman sleeping cars which have been converted into day 
coaches. The cars will seat 84 passengers each. 


Freight Car Orders 
Swirt & Co. is building 200 refrigerator cars in its own shops. 


THe Lion Ort Company has ordered 100 tank cars from the 
Chicago Steel Car Company. 


THE GULF REFINING CoMPANY has ordered 100 tank cars from 
the Standard Steel Car Company. 


THe Texas Company has ordered 100 tank cars from the Gen- 
eral American Tank Car Corporation. 


THe Minarets & WeEsTERN has ordered 200, 40-ton flat cars 
from the Pacific Car & Foundry Company. 


THE Great NorTHERN has ordered 125 tank cars of 12,500 gal. 
capacity from the Chicago Steel Car Company. 


THe CENTRAL OF NEW Jersey is having 200 box cars repaired 
at the shops of the Standard Steel Car Company. 


THE INTERSTATE RAILROAD has ordered 500 hopper cars of 55 
tons’ capacity from the Pressed Steel Car Company. 


THe SOUTHERN LUMBER Company, Warren, Ark., has ordered 
125, 50-ton logging cars from the Bettendorf Company. 


THE ILLINOIS CENTRAL has ordered 50, 30-yd. air dump cars 
from the Western Wheeled Scraper Company, Aurora, III. 


THE CANADIAN NATIONAL has ordered 100 general service cars 
of 50 tons’ capacity from the Pressed Steel Car Company. 


THe Mosie & Ouro has ordered 400 box cars, 100 stock cars 
and 200 hopper cars from the American Car & Foundry Company. 


THE HituMAan Coat Company, Pittsburgh, Pa., has ordered 
300 steel hopper cars of 55 tons’ capacity from the Standard Steel 
Car Company. 


Tue Great NcrTHERN has divided equally an order for 1,500 
ore cars between the Pressed Steel Car Company and the Cambria 
Steel Company. 


THe CANADIAN NATIONAL has ordered 400 automobile cars from 
the National Steel Car Corporation, Ltd., and 600 from the Cana- 
dian Car & Foundry Company. 


THE SouTHERN Paciric has ordered 575, 50-ton general service 
-cars from the Ralston Stee! Car Company and is having, 500 log- 
ging cars built in the shops of its Pacific system. 


THe ATLANTIC Coast Line has ordered from the Virginia 
Bridge & Iron Company 500 sets of steel underframes and super- 
structures for box cars to be built in its own shops. 


Tre New York, Cuicaco & St. Louis has ordered 1,000 com- 
posite hopper cars from the Pressed Steel Car Company and 500 
composite gondola cars from the Standard Steel Car Company. 


THE BurFaLo, ROCHESTER & PITTSBURGH has ordered 50 caboose 
cars from the Standard Steel Car Company. This company has 
also placed an order for 25 extension side dump cars with the Clark 
Car Company. 


THe CANADIAN Paciric has ordered 300 steel underframe flat 
cars from the Eastern Car Company, 300 gondola cars from the 
Canadian Car & Foundry Company and will build 50 tank cars in 
the Canadian Pacific’s shops. 

THe SoutHern Paciric has ordered 3,700 box cars from the 
Standard Steel Car Company, 350 flat from the Ralston Steel Car 
Company, 550 stock from the Pullman Company. The railroad 
company will build 300 flat cars and 100 caboose cars in its own 
shops. 

Tue Excin, Jorret & EASTERN has ordered 200 all-steel hopper 
cars from the Mount Vernon Car Manufacturing Company, 100 
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all-steel hopper cars and 100 composite gondola cars from the 
Pressed Steel Car Company; all of the above cars are of 70 tons’ 
capacity. Orders were also placed for 200 composite gondola cars 
with the Pullman Company and for 200 composite gondola cars 
with the Standard Steel Car Company. 


THE ILLINoIs CENTRAL has ordered 125 caboose cars from the 
American Car & Foundry Company, 1,750 composite gondola cars 
from the Pullman Company, 750 from the General American Car 
Company and 500 each from the Bettendorf Company and the 
Keith Car & Manufacturing Company. 


Machinery and Tools 


THe SEABOARD AIR Line has ordered 2, 30-in. lathes from Jo- 
seph T. Ryerson & Son. 


THe MicwiGAN CENTRAL has ordered an 800-lb. hammer from 
the Niles-Bement-Pond Company. 


THE NorFoLK & WESTERN has ordered a 2,000-Ib. hammer from 
the Niles-Bement-Pond Company. 


THe ILLtnois CENTRAL has ordered one 150-ton wrecking crane 
from the Industrial Works, Bay City, Mich. 


THE SOUTHERN Paciric has ordered a 400-ton double-end wheel 
press from the Niles-Bement-Pond Company. 


THE TRANS-MISSISSIPPI TERMINAL has ordered one set of bend- 
ing rolls from the Niles-Bement-Pond Company. 


THE BALDWIN Locomotive Works has ordered 2 horizontal] rod 
milling machines from the Niles-Bement-Pond Company. 


THe Denver & Rio GRANDE WESTERN has ordered one 75-ton 
wrecking crane from the Industrial Works, Bay City, Mich. 


THe Denver & Sarr Laxe has ordered one 500-lb. Bradley 
hammer from the Herr Rubincam Supply Company, Denver, Colo. 


THe NorTHERN Paciric has ordered a 30-in. planer, a 36-in. 
planer, and a 48-in. planer; also a 100-ton bushing press from the 
Niles-Bement-Pond Company and several other tools. 


Shops and Terminals 


Cuicaco & NortH WEsTERN.—This company contemplates the 
construction of a new shop building at Madison, Wis. 


NORTHERN PaciFic.—This company contemplates the construc- 
tion of a boiler shop at Livingston. Mont., reported to cost ap- 
proximately $150,000. 


St. Louts-SAn FrAncisco.—This company has awarded a con- 
tract for the construction of a roundhouse at Muskogee, Okla., to 
C. E. Hamilton of St. Louis, Mo. 


Missourt Paciric.—This company has awarded a contract to 
J. J. Wuellner & Son, Alton, Ill., for the construction of a 147-ft. 
by 201-ft. brick machine shop at Ewing avenue, St. Louis, Mo. 


ATCHISON, Topeka & SANTA FE.—This company contemplates 
the construction of two new roundhouses, a car repair house and 
extensive yard improvements at Emporia, Kan., to cost approxi- 
mately $5,000,000. 


ATCHISON, TOPEKA & SANTA FE.—This company has authorized 
the following construction work at Emporia, Kan.: One 120-ft. 
turntable, a 43-stall roundhouse, a 1,000-ton coal chute, cinder pits, 
oil and water crane with necessary tracks, a blacksmith building. 
lavatory and roundhouse office building and car repair yard 
facilities. 


Pere MARQUETTE.—This company has awarded a contract to 
Battey & Kipp, Chicago, for the construction of a 30-stall round- 
house, a 100-ft. electrically operated turntable, a concrete coaling 
station and sandhouse, a water tank, a cinder pit and related 
facilities. When completed the facilities will also be used by the 
Wabash and the Pennsylvania. 


Great NortHERN.—This company will construct a 30-ft. by 
450-ft. addition to its woodworking shop and a 600-ft. monitor 
on its car repair shed at Great Falls, Mont., to cost approximately 
$42.000. Bids will be called for about March 1. The company 
is also calling for bids for the construction of a 145-ft. by 300-ft. 
addition to the car repair shop at St. Cloud, Minn., to cost ap- 
proximately $100,000. 
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PERSONAL MENTION 


General 


E. C. Howerton, master mechanic Denver & Rio Grand 
Western at Alamosa, Colo., has been appointed general mechanical 
inspector, succeeding J. C. Brown. 


H. M. Ray, personnel assistant of the Kansas City Southern, 
with headquarters at Kansas City, Mo., has been appointed per- 
sonnel supervisor, with the same headquarters. 


J. BUTLER, master mechanic of the Ann Arbor, with head- 
quarters at Owosso, Mich., has been promoted to superintendent 
of motive power, with the same headquarters. 


O. M. Davison, wage supervisor of the Kansas City Southern, 
with headquarters at Kansas City, Mo., has been appointed super- 
visor of wages and working agreements, with the same head- 
quarters. 


B. M. Brown, master mechanic for the Southern Pacific lines 
with headquarters at El Paso, Tex., has been promoted to assistant 
superintendent of motive power and equipment with headquarters 
at Algiers, La. 


A. H. OELKERS, whose appointment to chief mechanical engineer 
of the St. Louis-San Francisco, with headquarters at Spring- 
field, Mo., has been announced, was born on October 4, 1885, on 
a ranch near New Braun- 
fels, Tex. He entered 
railway service in 1901, 
as an apprentice ma- 
chinist on the Southern 
Pacific, at San Antonio, 
Tex., and held this posi- 
tion until 1904, when he 
entered Purdue Univer- 
sity. He was graduated 
from the university in 
1907, with a degree in 
mechanical engineering. 
He re-entered the service 
of the Southern Pacific 
in September of that 
year, being assigned to 
road locomotive tests and 
miscellaneous work in 
the motive power depart- 
ment, with headquarters 
at Houston, Tex. He 
was promoted to head 
draftsman in 1910, and held this position until January, 1912, 
when he was promoted to mechanical engineer of the lines in 
Texas and Louisiana. During 1916 and 1917 he served as general 
shop foreman and supervisor of construction and new equipment, 
but resigned in August, 1918, to enlist in the U. S. Naval Avia- 
tion Service. Following his discharge from the navy in February, 
1919, he was appointed master mechanic on the Louisiana lines 
of the Southern Pacific, which position he held until March, 
1920, when he was fromoted to assistant superintendent of motive 
power and engineering. He resigned from this position on De- 
cember 31, 1922, to enter the service of the St. Louis-San Fran- 
cisco as chief mechanical engineer. 


A. H. Oelkers 


J. W. Slack, JR., has been appointed supervisor of the wage 
bureau of the Long Island, with headquarters at New York. 
He will report to and receive instructions from the general 
superintendent, to whom any question dealing with rates of pay, 
rules or working conditions will be transmitted for decision, in 
accordance with present practice. 


E. M. Cooney has been appointed motive power inspector of 
the Chicago & Eastern Illinois, with headquarters at Danville, Il. 
Mr. Cooney began railroad work as an apprentice in the boiler 
department of the Cleveland, Akron & Columbus—now part of the 
Pennsylvania system—in 1894, was made foreman boiler maker in 
1904 and was engaged on special duty service under the superin- 
tendent of motive power at Toledo, Ohio, from 1912 to 1915. 
After serving as master mechanic of the Ohio River & Western 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 3 — 


from 1915 to 1917 he was assigned to the general superintendent 
of motive power’s office at Pittsburgh, Pa., as general mechanical 
inspector of the Pennsylvania system Lines West. 


Master Mechanics and Road Foremen 


L. J. GALLAGHER has been appointed road foreman of engines 
of the Northern Pacific with headquarters at Missoula, Mont. 


C. PETERSON, acting master mechanic of the Denver & Salt 
Lake, with headquarters at Denver, Colo., has been appointed 
master mechanic. 


J. C. Brown, general mechanical inspector Denver & Rio Grande 
Western, has been appointed master mechanic with headquarters 
at Alamosa, Colo. 


W. B. Lick, general foreman of the Southern Pacific at El 
Paso, has been promoted to master mechanic with the same head- 
quarters, succeeding B. M. Brown, promoted. 


H. L. ELLeErRBUSH has been appointed master mechanic of the 
Central division of the Union Pacific, with headquarters at Marys- 
ville, Kans., succeeding W. J. Kirsch, transferred. 


G. C. Gorr has been appointed master mechanic of the Southern 
with headquarters at Spencer, N. C., succeeding B. McBride 
who has been transferred in a similar capacity to Charleston, 


S.C. 


W. J. Kirscu, master mechanic of the Central division of the 
Union Pacific, with headquarters at Marysville, Kans., has been 
transferred to the Kansas division, with headquarters at, Kansas 
City, Kans. 


J. A. MARSHALL, road foreman of engines of the Northern 
Pacific, with headquarters at Duluth, Minn., has been promoted 
to master mechanic of the Lake Superior division with the 
same headquarters. 


J. M. KILFOYLE, terminal master mechanic of the Union Pacific 
with headquarters at Pocatello, Idaho, has been appointed master 
mechanic of the Utah division with the same headquarters, suc- 
ceeding D. Gratian, resigned. 


M. J. Powers, assistant superintendent of motive power of the 
Colorado & Southern, has been appointed terminal master mechanic 
of the Union Pacific with headquarters at Pocatello, Idaho, 
succeeding Mr. Kilfoyle, promoted. 


E. BECKER, master mechanic on the Chicago & North Western, 
with headquarters at Escanaba, Mich., has been appointed master 
mechanic of the Green Bay & Western, the Kewaunee, Green 
Bay & Western and the Ahnapee & Western, with headquarters 
at Green Bay, Wis., succeeding T. J. McPherson, who has re- 
signed. 


Shop and Enginehouse 


P. Goccin, machinist, has been promoted to gang foreman of 
the Boston & Albany at West Springfield, Mass. 


V. BRASSARD, gang foreman of the Boston & Albany, has been 
promoted to assistant day enginehouse foreman at West Spring- 
field, Mass. 


W. H. DIBBLE, assistant day enginehouse foreman at the West 
Springfield, Mass., enginehouse of the Boston & Albany, has been 
promoted to day enginehouse foreman. 


E. P. KELLEY, day enginehouse foreman of the Boston & Albany 
at West Springfield, Mass., has becn promoted to general engine- 
house foreman at the same point, succeeding A. L. Babcock, re- 
tired. 


ANTHONY L. Bascock, day enginehouse foreman of the Boston 
& Albany at West Springfield, Mass., has been retired on a 
rension. Mr. Babcock was born at Petersburg, N. Y., January 
16, 1853, began railroad work as a wiper at Rensselaer engine- 
house and after serving as fireman, engineer and machinist was 
made an engine despatcher in 1897. He was promoted to road 
foreman of engines in 1901 and made enginehouse foreman at 
West Springfield in 1903. 


Purchasing and Stores 


A. Knopt, acting purchasing agent and storekeeper of the 
Denver & Salt Lake, with headquarters at Denver, Colo., has been 
appointed purchasing agent and storekeeper. 
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SOME INTERESTING ARTICLES IN FUTURE ISSUES 


COMPETITION ON CAR INSPECTION 


The results of the competition on Car Inspection, which 
closed March 30, will be given in the May issue. 
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COMPETITION ON ERECTING SHOP WORK 


A new competition on Erecting Shop Practices has been 
announced. Articles must be mailed before June 1. 


Entered at the Post Office at New York, N. Y., as mail matter of the 
second class. 


Request fur change of address should reach the New York office two 
weeks before the date of the issue with which it is to go into effect. It is 
difficult and often impossible to supply back numbers to replace those un- 
delivered through failure to send advance notice. In sending us change 
of address, be sure to send us your old address as well as the new one. 


Subscriptions, including the eight daily editions of the Railway Age, 
published in June, in connection with the annual convention of the American 
Railway Association, Mechanical Division, payable in advance and postage 
free: United States, Canada and Mexico, $3.00 year; elsewhere, $4.00, 
or £1 Qs. Od. a year. Foreign subscription may be paid through our 
London Office, 34 Victoria Street, S. W. 1, in £ s. d. Single copy, 35 
cents. 


WE GUARANTEE, that of this issue 8,200 copies were printed; that of 
these 8,200 copies, 7,230 were mailed to regular and paid subscribers; 23 were 
provided for counter and news company sales; 189 were mailed to adver- 
tisers; 15 were mailed to employees and correspondents, and 743 were pro- 
vided for new subscriptions, samples, copies lost in the mail and office use; 
that the total copies printed this year to date were 34,100, an average of 
§,525 copies a month. 


The Ratlway Mechanical Engineer is a member of the Associated Busi- 
ness Papers (A. B. P.) and the Audit Bureau of Circulation (A. B. C.) 
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One Lathe 
where TWO ran before 


N inch cut in driving axle steel 
at 32 R. P. M. with 1/16” 
feed. 


Roughing ability such as this has made 
it possible for one shop to concentrate 
all crank pins work on the new Ryer- 
son-Conradson Lathe, where before 
two lathes were kept busy. 


This performance speaks for itself. 
But, if asked why the Ryerson-Con- 
radson Lathe produces such startling 


results, we point to the direct motor 
drive; to the integral casting of head- 
stock and bed; to the oversize bear- 
ings; the herringbone gear drive, and 
other special features of design. 


It takes a lot to overload the Ryerson- 
Conradson Lathe and the operators 
know it. Hence the splendid records 
in reducing locomotive repair costs. 


Ask for Bulletin 3,001 which gives 
full details. 


JOSEPH T. RYERSON & SON inc. 


Established 1842 


Incorporated 1888 


PLANTS: CHICAGO ST.LOUIS DETROIT BUFFALO NEW YORK 
BRANCH OFFICES: MINNEAPOLIS MILWAUKEE DENVER TULSA HOUSTON SAN FRANCISCO 
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While it would be untrue and unfair to insinuate that erect- 
ing shop foremen and men are asleep on the job, the fact 
remains that they say nothing—at least 


Wake Up! for publication. Probably the things 
Erecting they say when driving wheels tram out- 
Shopmen of-square after the binders are put on 


are not fit for publication. Be that as 
it may, erecting shopmen are going to have a chance to say 
something about their work through the columns of the Rail- 
way Mechanical Engineer and be paid for the trouble. An 
erecting shop competition has been inaugurated with a first 
prize of fifty dollars and a second prize of thirty-five dollars 
for the best articles dealing with erecting shop practices that 
are received before June 1, 1923. The articles may be of a 
genera] nature, or may cover some special phase of erecting 
shop work, such as stripping locomotives, distributing mate- 
rial to the various shop departments, bolting frames and 
cylinders, lining shoes and wedges, maintaining superheater 
units, handling truck repairs, assembling motion work, 
wheeling, valve setting, or, in fact, any work ordinarily done 
by erecting shopmen. The articles will be rated according 
to the practical value of the method described and the ideas 
presented and not on the basis of literary merit. It is hoped 
that every erecting shopman who has developed some method 
which saves time or labor in handling his work will take this 
opportunity of presenting his idea to other shopmen to their 
advantage and, incidentally, to his own. In addition to the 
prizes mentioned above, any other articles accepted for pub- 
lication will be paid for at regular space rates. Articles 
entered in this competition should be mailed to the Managing 
Editor, Railway Mechanical Engineer, New York City, early 
enough to reach our office on or before June 1. 


Practically all railroad mechanical department officers seem 
to agree that securing proper operation of locomotives by the 
; engine crews is constantly becoming a 
The Locomotive more serious problem. Modern motive 
Engineer power has practically all the features 
of the Future of a Stationary power plant, and to 
| operate it properly a man should have 
fully as much knowledge as is required of a li- 
censed stationary engineer. Over and above all this 
the locomotive engineer must be thoroughly familiar with the 
details of train operation. The position is one which de- 
mands more than ordinary ability. Fifteen or twenty years 
ago men of inherent ability, who took a deep interest in their 
work, were attracted to the position of engineer. Today the 
same class of men are not available. Most young men shun 
hard work and while many of them would like to become 
engineers, they do not have enough stamina to spend several 
years as a fireman. When mechanical stokers come into more 
general use, this condition will be changed, but the number 
of locomotives now equipped with stokers is comparatively 
small. 
The tendency toward increased complication in motive 
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power, combined with a lowering of the standard of employees 
in engine@ervice, is creating a serious condition. Unlike the 
new recruits of fifteen or twenty years ago, the average fire- 
man today spends little time outside his regular hours of 
employment perfecting his knowledge of locomotive con- 
struction and operation. Many roads have gradually made 
the examinations for promotion less stringent and instead of 
requiring complete familiarity with the latest types of power, 
the fireman is considered as qualified to run a locomotive 
even if he has less knowledge that was required of the men 
who ran the old plain engines. 

There is no escaping the fact that the average fireman of 
today is not a promising candidate for the position of loco- 
motive engineer. There are two ways in which the railroads 
can improve this condition, both of which should be used, 
First, firemen should be instructed and examined periodically 
to make sure that they are acquiring a thorough knowledge of 
the modern locomotive. Second, everything within reason 
should be done to reduce the physical effort of the fireman, 
so that the position will no longer be referred to as demanding 
only a strong back and a weak mind. 


While the average locomotive may spend only eight hours a 
day in actual road service, most locomotive terminals must 
be operated twenty-four hours a day to 


Increasing care for them. Delays at terminals not 
Importance of only interfere with traffic schedules, 
Terminals but undue time spent on ash pits, in 


coaling, inspection, boiler washing, or 
in performing running repairs makes necessary the pur- 
chase of additional locomotives to handle the traffic. Un- 
fortunately, many terminals were planned in the days when 
motive power was much lighter than at present and at a 
time when cranes and other labor-saving devices were of 
relatively far less importance. Not only have the parts of 
the modern locomotive increased considerably in weight, but 
the increasing importance of greater economy in operation 
has made it desirable to improve the locomotive by the addi- 
tion of many devices not formerly used. All of this, how- 
ever, has added largely to the work required at terminals, for 
without proper maintenance the full value of many locomo- 
tive improvements will not be realized. 

In addition, most roads have adopted the plan of making 
many repairs in the terminal which were formerly done in 
the back shop. This practice is advantageous in that the 
mileage between shoppings is thereby lengthened and some 
relief is obtained for the main shops which have in too many 
instances been outgrown. In order that the locomotive 
terminal may properly perform its functions of promptly 
returning locomotives to the operating department and of 
rendering the maximum relief to the main shop, it must re- 
ceive more attention than hitherto has been given to it. Ade- 
quate provision must be made for light, ventilation and labor- 
saving equipment so that both day and night work may be 
performed under conditions which will render employment 


200 RAILWAY MECHANICAL ENGINEER 


less undesirable and much more efficient. Above all, the 
terminal shop must be provided with better machine tools 
and of a greater variety. The use of antiquated tools and 
makeshift devices is too heavy a burden for the railroads 
to carry much longer. Mechanical department officers who 
are responsible for locomotive terminal operation and best 
know the needs of the place can aid greatly towards re- 
ducing operating expenses by vigorously advocating needed 
improvements in layout and equipment of terminals. 


When heavy steel underframes were first applied to freight 
cars, the draft attachments remained in good condition for 
long periods with very little attention. 


Draft It seemed for a time that one of the 
Gear largest items of the cost of car repairs 
Maintenance had been almost eliminated, and to a 


certain degree this was a@ually the 
case. However, at the present time defects in draft gear and 
draft attachments seem to be increasing very materially. If 
operating conditions are considered, it is easy to see why this 
period of freedom from failure was only temporary. As 
long as a considerable proportion of wooden cars were in use 
this weak equipment absorbed the shocks and protected the 
steel cars. Now that practically all the cars are of steel, or 
have steel underframes, shocks are not dissipated as well 
and high stresses are set up. Furthermore, the tractive force 
of locomotives has increased rapidly without a corresponding 
increase in the strength of cars. The present A. R. A. 
recommendations call for-a draft gear of 150,000 lb. capac- 
ity. It is not uncommon to find trains handled by two 
locomotives, each exerting 75,000 lb. tractive force. 

It is desirable to keep the capacity of the draft gear well 
above the forces to which it is subjected because if the gear 
goes solid, the stresses in the car increase with extreme 
rapidity. The full capacity of a draft gear can only be de- 
veloped when it operates at its maximum travel, and for 
that reason lost motion in the gear should be carefully 
avoided. Slack in the attachments should not be neglected, 
because it permits variations in speed between adjacent cars 
which increase the shocks when the slack is suddenly taken 
up. An examination of cars in ordinary service will almost 
always show that a large proportion of them are not in con- 
dition to dissipate shocks effectively, and even though this 
fact is recognized, the parts are usually allowed to run 
until a complete failure makes repairs absolutely necessary. 
It would be very convenient if the railroads could put on 
draft gear and attachments and then forget about them, but 
with failures becoming more. numerous, it is a question 
whether it would not be cheaper to bring these parts up to 
standard at regular intervals. 


The number of accidents in railroad shops has been greatly 
reduced in recent years owing to the commendable work of 
Safety First committees and the gen- 
Safety eral educational programs which have 
First been inaugurated. There is still op- 
portunity for improvement, however, 
and one of the points deserving particular attention is the 
number of eye accidents. Eye accidents are more numerous 
than any others particularly in blacksmith shops owing to 
the flying scale, hot steel chips and emery dust. Forging 
machines and drop hammers add to the hazards and hot 
saws send showers of sparks in all directions. The obvious 
solution is to get the men to wear goggles, but this is easier 
said than done. Possibly the experience in a large Canadian 
forge shop may be of interest and suggestive value. With 
eye accidents on the increase the management decided to 
overcome objections to the wearing of goggles as much as 
possible and make goggle wearing compulsory. 
The objection that goggles are heavy is reasonable but un- 
avoidable if they are to be strong. When properly fitted the 
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weight is not noticed. When goggles cause headaches the 
chances are that the lenses are not perfectly flat or colorless, 
or possibly the eyes are defective. The wearer must have 
lenses suited to his individual needs inserted in the regula- 
tion protective goggle frame. Experience shows that goggles 
are not hot to wear but in fact protect the eyes from furnace 
heat and flying articles. Should the middle frame get hot, 
a bit of cloth in extreme cases can be sewed around the bridge. 
Will not steam, water and oil fog the lens? Assuredly, and 
the answer is to wipe it off. Anyone who wears eye-glasses 
must perform this simple operation which does not interfere 
with production to any practical extent. A small amount of 
glycerine soap rubbed on the lens and wiped off with a clean 
cloth will help reduce fogging. For men who work on very hot 
jobs it may be necessary to stretch a cheese cloth pad across 
the forehead with an elastic band to prevent perspiration from 
running down into the eyes. 

Coaxing, pleading and arguing will do no good unless the 
shop managements take a definite stand and enforce rules for 
the wearing of goggles on jobs subject to eye hazards. The 
matter is important since accidents from this cause cost the 
railroads large amounts of money annually in doctors’ bills, 
damages, loss of service and loss of production. As demon- 
strated by the experience of the Canadian forge plant, the 
obvious thing to do is to overcome objections to the wearing 
of goggles and make their wearing compulsory. There is no 
question that on many jobs production will actually be 
increased since men can work both better and faster when 
they do not have to be continually on guard against dust, 
chips or scales flying into their eyes. 


Responsibility for Damage to Cars 


ULE 32 is probably the cause of as many appeals for 

arbitration as all of the other car interchange rules 
combined. To a considerable extent the difficulty of ad- 
ministering this rule is inherent in the conditions covered 
by the rule itself. Indeed, evidence that this is true is 
contained in the number of cases in which the Arbitration 
Committee is called on, not so much in its capacity as 
an interpreter of the rule as to decide disputed questions 
of fact. With the responsibility for extensive damage de- 
termined by the effect rather than the cause, questions 
of fact are readily established. It is comparatively sim- 
ple to determine the condition of a damaged car, but the 
circumstances connected with the damage a knowledge 
of which is necessary to determine the cause, are seldom 
established beyond all doubt and many times are not as- 
certainable at all. 

But some of these appeals for arbitration appear to arise 
from a failure to appreciate the principles underlying this 
and the other rules related to it as they now stand in the 
interchange code and as they are being interpreted in its 
decisions by the Arbitration Committee. Since 1914 there 
has been a complete change in the construction of the rules 
bearing on the determination of responsibility for damage to 
equipment. This change began with the elimination of the 
so-called combination defects, by which handling line re- 
sponsibility was defined, and continued with the gradual de- 
velopment in Rule 32 of definitions of the specific causes of 
accidents which mark the damage as handling line responsi- 
bility irrespective of its extent. The former rules protected 
the car owner in the perpetuation of obsolete and unfit equip- 
ment and penalized the handling line unfortunate enough to 
have to move cars of this character. The present rule offers 
far greater protection to the handling line against damage 
caused primarily by the weakness of the equipment than the 
former combination defects. 

But the decisions of the Arbitration Committee in cases 
arising under Rule 32 show a tendency, if not a deliberate 
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rule of action, to assume that the existence of any of the 
conditions listed in the rule is proof that this condition is 
the primary cause of the damage. This conclusion does not 
always follow, particularly in cases where derailment, wrong 
signals or no rider protection are reported as attendant cir- 
cumstances. There are cases of damage for which this strict 
interpretation of the rules makes the handling line re- 
sponsible, where equipment of better construction un- 
doubtedly would not have failed. 

Before deciding that this tendency is inconsistent with the 
principle of the rule, however, it must not be forgotten that 
the owner js entitled to some consideration, and that, in 
settling questions as to responsibility for damage the owner 
is at a decided disadvantage because he has no first-hand 
knowledge of the conditions under which his car was dam- 
aged. It is logical, therefore, that in establishing the facts 


of each case in which owner’s responsibility is claimed, the . 


burden of proof be placed on the handling line and a strict 
interpretation of the rule in favor of the owner is justified. 
Furthermore, a policy of liberal interpretation of the rule in 
favor of the handling line, requiring the consideration of such 
circumstances as the general condition of the damaged car 
prior to the accident, or the complete escape from damage of 
other cars associated with it and apparently more directly 
subjected to excessive stresses, would tend to throw every 
case arising under Rule 32 into the hands of the Arbitration 
Committee before a settlement could be effected. 

As the matter stands, then, the handling line is protected 
if it can show a case in which clearly none of the conditions 
named in Rule 32 exist, but it has little prospect of a favor- 
able decision unless it can demonstrate beyond reasonable 
doubt that its hands are absolutely clean. 


New Books 


PRGCEEDINGS OF THE TRAVELING ENGINEERS’ ASSOCIATION. 323 
pages, 6 in. by 814 in., bound in leather. Published by the 
association, W. O. Thompson, secretary, 1177 East Ninety- 
eighth street, Cleveland, Ohio. 

This is the report of the Thirtieth Annual Convention, held 
in Chicago October 31-November 3, 1922. The subjects 
discussed included: Distribution of power; advantages of 
self-adjusting wedges, feedwater heaters and boosters; em- 
ploying, educating and examining engineers and firemen; 
air brake defects; mechanical firing and operation and 
maintenance of oil-burning engines. 


METALS AND THEIR ALLoys. By Charles Vickers, 800 pages, 6 in. 
x 9 in., 110 illustrations, bound in cloth. Published by Henry 
Carey Batrd & Co., New York. 

Although partly based on Metallic Alloys by William T. 

Brannt, the revision has been so thorough and so much new 

material has been included that this volume is. practically a 

new work. It is a comprehensive and practical reference 

book on the subject of metals and their alloys, and will be 
of special interest to the engineer, designer, metallurgist, 
chemist, and foundryman. It deals with the origin of metals, 
their combination into various alloys and their physical 
properties, such as strength, ductility, hardness, bearing prop- 
erties, lightness and resistance to acids. Modern American 
foundry practices are well described, although the book is 
hot essentially one on foundry work. Information in regard 
to smelting and refining is somewhat brief and includes only 
such facts as the user of alloys would be apt to desire. 
Considerable space is devoted to brasses and bronzes— 
copper, tin, lead, zinc, aluminum, manganese and other al- 
loys. There are chapters on alloys for steam metals, bearing 
metals, solders and fusible alloys. Iron and steel alloys are 
covered briefly. There is also an interesting chapter on nickel 
alloys and monel metal. Sand casting, die casting and rolling 
are described. A glossary of foundry and other terms, also 
an excellent index, complete the book and add to its value. 
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What Our Readers Think 


The St. Paul Gondola Car Design 


Cuicaco, Il. 


To THE EDITOR: 

In the January issue of the Railway Mechanical Engineer 
on page 4 are some comments on the design of the C. M. & 
St. P. gondola cars described in an article in the November 
issue. The calculations on which the article was based were 
a preliminary study and before the cars were actually built 


“several revisions were made. 


Your correspondent criticised the use of the strut -formula 


l 


l 
16,000 — 70 — as the product — exceeded-12C. The values 
r r 


given were materially decreased in the actual design and the 
stresses reduced to usual practice. 

In connection with the bulging stresses imposed upon the 
side framing of the car, the correspondent apparently over- 
looked the fact that the internal gusset plates, posts and side 
braces are designed to withstand these bulging forces. When 
designing railway equipment, past experience naturally must 
form the foundation for the design and the calculations are 
more or less a check on designs already tested out and in 
actual service. In most cases it is found that theory and 
practice very closely agree. In the design of these cars both 
theory and practice were carefully considered in connection 
with the bulging stresses, as both the direct bulging stresses 
and the centrifugal forces were taken into consideration. 
This was not done, however, as suggested by the writer of the 
letter in your January issue. An open type car must be con- 
sidered in the same manner as an open water tank. In our 
particular case, the side planks, which are 214 in. thick, are 
amply strong to distribute the stresses to posts, braces and 
gussets and there is no appreciable bulging strain in the top 
chord of the side framing. The only load on this member 
is produced by the material resting directly against it. 

L. K. SILLCOX, 
Ceneral Superintendent, Motive Power, C. M. & St. P. 


Drafting the Locomotive 


Council Bluffs, Ia. 
To THE EDITOR: 


The practice of utilizing the entraining action of the ex- 
haust steam from the cylinders of the steam locomotive for - 
the production of draft is universal. It is one of the features 
of locomotive design that has undergone little modification. 
As to its sufficiency for the purpose there is no question. As 
to the efficiency of ‘its ordinary application there is much to 
be desired. 

The writer inclines to the belief that the exhaust will con- 
tinue to be so used to the exclusion of any other method. In 
the first place, the exhaust steam must be disposed of. Not 
to exceed 15 per cent of it may be utilized in a feedwater 
heater. It has been proposed to operate locomotive con- 
densing, and while turbine driven locomotives are in opera- 
tion with condensing equipment it would be extremely diffi- 
cult to design and apply a condenser which would handle 
the volume of steam used by the modern reciprocating loco- 
motive of large power, even after making allowance for re- 
duced consumption when operating condensing. 

The efficiency of the use of exhaust steam for the creation 
of draft is a field which offers splendid possibilities for in- 
vestigation and research. The radical defect of practically 
all drafting arrangements is the necessity for carrying, high 
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back pressure. This ranges from 10 lb. to 24 lb. and the 
power represented is considerable, over 1,000 hp. with large 
locomotives. This is many times the power that would be 
required to provide the draft if it were produced by an 
exhaust fan of even moderate efficiency. 

The exhaust jet is an entraining device with an action 
somewhat similar to the steam injector. 

The exhaust jet to produce draft has only to move the 
gases of combustion against a pressure of 6 in. to 8 in. of 
water, that being the difference between the pressure within 
the front end and atmospheric pressure outside. 

There are certain variable conditions affecting the working 
or entraining action of the exhaust jet. These are: First, 
the velocity of the steam in the jet; Second, the size and form 
of the jet and the surface area exposed to contact with the 
gases of combustion; Third, the continuity of the jet, made 
up as it is of separate exhaust impulses. 

Velocity is the only one of these variables which is given 
much attention. Increasing the velocity enhances the en- 
training action. Thus the first remedy when a locomotive 
fails to “steam” is to apply a smaller nozzle tip. The back 
pressure is increased, but the steam expanding from a higher 
pressure has added velocity and an increased draft is the 
result. The loss of power from the increased back pressure 
tends to offset the gain, so that increasing the velocity in 
the jet by raising back pressure is a wasteful procedure. 

Steam on expanding performs work whether it expands 
against a moving piston or in an exhaust nozzle. In the 
latter case the work performed is the production of velocity 
in the steam causing it to move against the pressure of the 
atmosphere. Knowing the pressure of the steam at the be- 
ginning of expansion and at the termination it is possible 
to determine the theoretical velocity. 

The formula for ascertaining the velocity is as follows: 

V = 2238 YH, — He 

In nice = Velocity in feet per seccnd. 


: = Total heat’ in steam at beginning of expansion. 
Ii, = Total heat in steam at end of expansion. 


If the formula be worked for steam at 5 1b., 10 lb. and 


20 lb. gage pressure, expanding in each case to atmospheric, 
the velocities will be found to be 


iS) eae 539 ft. per sec. 
10 lb. ...... 705 ft. per sec. 
20 1b. ...... 917 ft. per sec. 


which covers the range of pressures ordinarily met in the 
exhaust jet. It will be seen that increasing the pressure 
300 per cent only increases the velocity about 70 per cent. 
The formula is based on dry steam and adiabatic expansion 
and the velocities are the theoretical velocities, actual veloci- 
ties being of course less. It is therefore clear why attaining 
increased velocity in the exhaust jet by increasing back pres- 
sure is an expensive remedy. 

Now consider the second variable, the size and form of the 
jet. With two jets of equal velocity, the one which exposes 
the greater surface to contact with the gases will entrain 
a larger volume. Compare for instance a single jet with a 
cross sectional area at the nozzle of 30 sq. in. and two jets 
with an area of 15 sq. in. each. Assume that the velocity 
is equal and that the amount of steam discharged by the 
two smaller jets equals that of the larger one. The two 
smaller nozzles will expose a surface area 40 per cent greater 
than the single large nozzle and therefore should entrain and 
move a correspondingly larger volume of gases. 

The single round nozzle jet is that form which provides 
the minimum surface area in the jet for a given cross sec- 
tional area. It would therefore appear that it is the least 
desirable form to use, if this second variable has any con- 
siderable bearing on the efficiency of the nozzle. 

Now comes the third variable, continuity. The exhaust 
steam comes to the nozzle in separate impulses. As the speed 
of the locomotive increases the interval between impulses 
lessens, until at high speeds the flow of steam through the 
nozzle becomes almost continuous. The separate exhausts 
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are still distinctly audible but the action on the fire indicates 
that the flow of air through it is almost continuous. Under 
such conditions the draft is all that can be desired, the dis- 
turbance of the fire is a minimum and the production of 
cinders much reduced. Could the exhaust pulsations be 
smoothed out and a greater degree of continuity secured at 
moderate speeds, much will be gained in the production of 
draft and fuel losses lessened. 

The duty of the boiler is to furnish sufficient steam to 
develop the rated power of the locomotive. If coal is used 
for fuel, an amount must be burned that will furnish the 
desired heat to produce the steam, making due allowance for 
the boiler efficiency. The combustion of coal—composed / 
of fixed carbon, volatile hydro-carbons, hydrogen, sulphur 
moisture and ash—is an intricate chemical reaction. To 
simplify matters only the combustion of the carbon portion 
of the coal will be considered. 

If the carbon is completely burned in the presence of suffi- 
cient air, carbon dioxide or CO, is formed. Theoretically 
11.58 lb. of air are required to burn a pound of carbon to 
CO, if each carbon atom is supplied with the necessary pair 
of oxygen atoms with no excess of either. Owing to condi- 
tions under which combustion takes place in the firebox it 
is impossible to insure complete combustion if only the right 
amount of air is supplied and it is therefore necessary to 
introduce an excess of air to provide surplus oxygen. It has 
been found that by admitting an excess of 33 per cent com- 
bustion will take place with the formation of little or no 
carbon monoxide or CO. Therefore it is customary to sup- 
ply about 16 lb. of air for each pound of coal burned. 

When insufficient air is supplied part of the carbon is 
burned with the formation of carbon monoxide or CO. The 
heat produced in the formation of CO is 4,380 B. t. u. per 
pound. If the combustion takes place in the presence of 
sufficient air and CO, is formed, the heat produced is 14,- 
540 B. t. u. per pound. If the fire is starved for air, the 
heat produced will be less and the boiler efficiency will fall 
off rapidly. High rates of firing, exceeding 120 lb. of coal 
per square foot of grate per hour, are wasteful for the simple 
reason that it is impossible to get enough air through the fire 
to secure complete combustion. 

Larger grate areas are needed, larger openings for air 
through ashpans and to the space under the grates. It may 
be advisable to apply forced draft, preferably through hollow 
grate bars and especially through hollow arch tile if it can 
be arranged, in which case the air would be preheated to 
a degree. Air admitted above the grates is a detriment if 
enough can pass through the grates and the fire. 

Although the modern locomotive has a large grate area, 
the rate of fuel consumption has been pushed up to as high 
as 150 lb. per square foot per hour. The volume of products 
of combustion handled by the draft is large and would be 
still greater if the proper amount of air were supplied. 

Fuel rates of four or five tons of coal per hour are common 
for a modern freight locomotive. As the ash in the coal is not 
dealt with by the draft, assume that four tons or 8,000 Ib. of 
combustible are burned per hour. If 16 lb. of air are sup- 
plied per pound of coal there must be passed through the 
fire 128,000 lb. of air per hour. As the coal consumed is 
added to the above the total of products of combustion is 
136,000 lb. of flue gases. 

There should be 9 Ib. of steam produced for each pound of 
combustible or a total of 72,000 lb. of steam per hour. As- 
suming that the feedwater heater, air pump, and other 
auxiliaries account for 16,000 lb. hourly, there remains then 
56,000 lb. exhaust steam to be used in producing draft. 

That the figures may be more readily grasped, it may be 
better to reduce them to pounds and cubic feet per second. 
The weight of gases per second becomes 37.77 Ib. and of 
steam, 15.55 Ib. This is an average rate—the momentary 
maximum rate may be much greater. As one cubic foot of 
flue gas at a temperature of 650/deg. F. weighs .03764 1b., 
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the total volume of the 37.77 Ib. of flue gas will be 1,000 
cu. ft., approximately. If the exhaust steam is expanded to 
atmospheric pressure, its volume will be 15.55 X 26.27 = 
400, approximately, the figure 26.27 being the specific vol- 
ume of steam at atmospheric pressure. The total volume of 
steam and gases combined becomes about 1,400 cu. ft. per sec. 

The locomotive under consideration will have a stack about 
1814 in. in diameter at the choke or an area of 1.862 sq. ft. 


Steam to Hower 


ra e 


Fig. 1—Suggested Nozzle Cap 


Dividing the total volume—1,400 cu. ft—of gases and 
Steam passing per second’ by the area of the stack will give 
the velocity at which they are moving, as 752 ft. per sec. 
Now, referring to the paragraph on expansion of steam at 5, 
10 and 20 lb. pressure, it will be observed that 10 lb. pres- 
sure is too low to produce the velocity required to move the 
gases at 752 ft. per sec. 

Suppose that the stack diameter be increased to 30 in. with 
an area of 4.9 sq. ft. In that case the velocity of the gases 
would equal 286 ft. per sec. This is, reduced to a figure 
where steam at a much lower pressure will serve the purpose. 

It was shown that two jets should be more effective in en- 
training action than a single jet of an equivalent area. Carry 
this idea farther and increase the number of jets to seven, 
making them all of equal size, placing one centrally and 
Spacing the remaining six equidistantly around it. Pro- 
portion the jets to secure lower back pressures by making 
their total area of opening more than that of the single jet. 
Make each individual nozzle or orifice of the most approved 
form, i. e., what is known as the ideal low pressure nozzle, 
except that the cylindrical bore is lengthened a little to se- 
cure positive direction to the jet. The entrance of the in- 
dividual nozzles is rounded by an easy curve, a radius of at 
least one half the nozzle diameter. Form the entire group 
in a single casting made in the form of a small segment of 
a sphere, the individual nozzles being radial or normal to 
the surface. The jets will be given a slight spread, suffi- 
cient to fill the larger stack and the entire space between jets 
for a considerable portion of the exposed length will be 
available for entraining action. 

If these ideas are embodied in a drawing, the nozzle will 
appear as shown in Fig. 1. A blower connection has been 
provided by coring out the interior of the nozzle cap casting 
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and inserting nozzles in the spaces between the main nozzles. | 

Fig. 2 is a cross section through the front end and shows 
the form of the nozzle and stack, the form and direction of 
the steam jets being indicated by broken lines. It also shows 
another feature intended to secure greater continuity in the 
flow of the exhaust steam, that of a receiver, secured by en- 
largement of the exhaust passage ways, these being merged 
into a single large central chamber at a point near the bot- 
tom of the saddle casting. 

By breaking up the exhaust into several distinct and 
separated jets, the entraining surface area is increased to 
300 per cent of that of a single jet. The space between 
jets should be especially effective, the gases therein being ex- 
posed on all sides to the moving steam. The radial direc- 
tion of the jets should maintain this spacing for such a dis- 
tance as may be required and also enable the steam to fill. 
a larger diameter stack sufficiently to exclude any pos- 
sibility of back draft. 

The writer believes that it has been made clear that the 
necessity for high back pressures in practically all existing 
designs is caused by adherence to the use of the single round 


Fig. 2—Section Through Front End 


jet which calls for a small stack and unnecessarily high exit 
velocities in the steam and gases passing through it. 

The preponderating merit of the exhaust as a draft pro- 
ducer is its simplicity. That is a feature which it will be 
difficult to overcome, more so as the improvement of the 
steam locomotive advances and necessary complication in- 
creases in the addition of devices which make for greater 
economy. It is well therefore to retain the simplicity of this 
feature, provided its efficiency can be sufficiently increased. 

The illustrations herewith, while showing a design which 
is believed to embody all the desirable features, including that 
of securing maximum continuity in the flow of steam, must 
not be construed to indicate that new cylinders are required 
on existing locomotives. A nozzle of the type shown can be 
designed for application to existing power which will pro- 
duce good results although the continuity feature is not fully 
realized. THomas E STUART. 


Baltimore & Ohio Coal Train—Sixty-three steel hopper cars (55 tons capacity) loaded with 3,351 tons of coal. Gross weight of cars and contents 4,586 
tons. Mikado engine, weight 284,500 lb.—Tractive effort 55,000 Ib. 


Freight [ram Resistance and Tonnage Rating 
Part IlI 


Importance of Care in Selecting Values for Adjustment—Effect of 
Car Weight, Weather and Temperature 


By Richard J. McCarty, Jr. 


Division Superintendent, Delaware & Hudson 


ORMULAS for adjusted tonnage ratings have already 
been given and the necessary allowances for certain 
factors have been pointed out. The fundamental prin- 

ciples involved in adjusted tonnage ratings also have been 
taken up and analyzed. There now remain adjustments for 
weather and temperature together with a consideration of the 
relationship existing between the adjustment and the different 
values of resistance. 


Relation Between the Adjustment and Car Weights 


It was previously stated that the proper selection of car 
weights is an important matter in establishing efficient ad- 
justed ratings, so in order to show how the adjustment 
varies with cars of different weights and in order to show 
the result when the adjustment does not fit the conditions, 
Tables VII and VIII, and Exhibits F and G have been 


prepared. 


TABLE VII 


COMPARISON OF ADJUSTMENTS BASED ON TARS OF DIFFERENT WEIGHTS 
STRAIGIIT AND LeveL Tracx-Sprzep 5 Mires Per Hover 


Mech. Mech. Grade Tctal 
Tons resistance resistance resistance resistance Adjust- 
Items per car per tcen per car per car per car ment 

Lighter car.. 20 6.8 136 ewan 136 
Heavier car.. 60 3.3 198 ee: 198 67.74 
Difference ... 40 3.5 62 sous 62 
Lighter car.. 15 7.6 114 17 
Hezvier car.. 70 3.1 217 217 45.89 
Difference .. 5§ 4.5 103 193 
Lighter car.. 30 S.4 162 coka 162 
Heavier car.. 50 3.7 185 BSS 185 110.85 
Difterence 1.7 23 ace 23 


.. 2C 
Nore—See Exhibit F. 


These two tables and corresponding exhibits show that 
unless the car weights that are selected represent the con- 
ditions of operation, adjusted ratings based thereon are apt 
to cause trains to be over-loaded or under-loaded an amount 
which depends on how the average weight of the cars of any 
one train compares to the weights on which the adjusted rat- 
ing was based. Therefore, it is important to select as a 
basis, car weights that will give the most accurate ratings 
for the class of traffic that is to be moved. 


Relation Between the Adjustment and Different 
Values of Resistance 


In cases where the actual tons and the adjustment are 
obtained by tests, the different units and the adjusted ratings 
will of course be consistent, provided the tests are properly 
conducted. i 

In cases where the adjusted ratings are calculated, the 
same values as are used for obtaining the actual tons should 
be used in obtaining the value of the adjustment, which 
insures the proper consistency for the adjusted ratings. 

But in cases where the actual tonnage rating of only one 
train is obtained by test or where the value of the adjust- 
ment only is wanted, it is necessary to use great care in 
selecting values as a basis for the adjustment, for otherwise 
it might not fit the conditions. 

With a view of bringing out these points more clearly, and 
for other purposes which will appear later, the value of the 
adjustment with respect to the different values of resistance 
by which it is produced will be analyzed. 


TABLE VIII 


COMPARISON OF ADJUSTMENTS Basrp ON Cars OF DIFFERENT WEIGHTS 
Grape 1 Per CzentT—Speep 5 Mires Per Hour 


Mech. Mech. Grade Total i 
Tons resistance resistance resistance resistance Adjust- 
Items per car per ton per car per car per car ment 
Lighter car.. 20 6.8 136 400 536 \ 
Heavier car.. 60 3.3 198 1,200 1,398 4.87 
Difference .. 40 3.5 62 800 862 
Lighter car.. 15 7.6 114 300 414 
Heavier car.. 70 3.1 217 1,400 1,617 3.92 
Difference .. 55 4.5 103 1,100 1,203 
Lighter car.. 30 5.4 162 690 762 
Heavier car.. 50 3.7 185 1,000 1,185 6.03 
Difference .. 20 1.7 23 400 423 J 


Note—See Exhibit G. 


As a basis for further analysis there will be used equations 
(34) and (35) which show the relations that exist between 
the adjustment and the fundamental values by which it is 
produced, while Tables IX and X show the same thing by 
specific figures instead of by formula. It should be under- 
stood, however, that the tables just mentioned are made up 
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of entirely arbitrary values, except where actual figures are 
specified, and that the only purpose is to further illustrate 
the theory of the adjustment, and to show how, with given 
car weights, it varies with different values of mechanical 
resistance. 

From these tables, it will be seen that with any two given 
cars of unequal weight, the adjustment varies with the dif- 
ferent values of mechanical resistance, unless the values of 
mechanical resistance are such that the ratio of the total 
resistance in pounds per ton of the lighter car, to the total 


EXHIBIT “F” 
Errect oF a Given ADJUSTMENT ON VARIOUS TRAINS OF DIFFERENT WEIGHT 


Cars. STRAIGHT AND LeveL Track—Speep 5 Mires Per Hour 
Trains 
to which ad- Adjustment for 20 and 60 ton cars 
Items justment applies applied to trains of cther wt. cars 
(res. in 1b.) 
Actual ratings and 
unit values: 
Tons per car....... 20 60 15 = 30 40 50 76 
M. R. per ton...... 6.8 3.3 7.6 5.4 4.4 3.7 3.1 
Grade res. per ton.. .... aes Sees Sia Pe eee or 
M. R. per car..... ~ 136 198 114 162 176 185 217 
Grace res. per car.. .... dei ses a TAM E besos 
Actual tons ...... .. 1,980 4,030 1,771 2,493 3,060 3,640 4,343 
No of cars......... 99 68 118.1 83.1 76.5 72. 8 62.0 
Total M. res...... "13, 454 13,464 13,464 13,464 13,464 13,464 13,464 
Total grade res.... eat PER ores case 
Total all res....-... 113, 464 13,464 13,464 13,464 13,464 13,464 13,464 
The above trains on 
adjusted tonnage tat- 
ing basis: 
Adjustment ........ 67.74 67.74 67.74 67.74 67.74 67.74 67.74 
Actual tons ....... . 1,980 4,080 1,578 2,665 3,225 3,689 4,414 
Potential tons ...... 6,706 4,606 7,108 6,021 5,461 4,997 4,272 
Adjusted tons ...... 8,686 8,686 8,686 8,686 8,686 8,686 8,686 
No. of cars........ 9 68 104.9 88.8 80.6 73.8 63.1 
Total all res........ 13,464 13,464 11,993 14,391 14,190 13,649 13,683 
Oneness ur under- 
oad: 
Actual tons ...... 0 © —193 +172 +165 +49 +71 
Mech. res. c-e... 0 0 —1,471 +927 +726 +185 +219 


EXHIBIT “G” 
Errect oF A GIVEN ADJUSTMENT ON Various TRAINS OF DIFFERENT WEIGH? 


Cars. GRADE 1 Per Cent—Sperp 5 Mires Fer Hour 
Trains 
to which ad- Adjustment for 20 and 60 ton cars 
Items iustment applies applied to trains of other wt. cars 

(res. in 1b.) 
Tons per car....... 20 60 15 30 40 50 70 
M.R. per ton...... 6.8 3.3 7.6 5.4 4.4 3.7 3.1 
Grade res. per ton. 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
M. R. per car..... ° 136 198 114 162 176 185 217 
Grade res. per car.. 4CO 1.200 300 600 800 1,000 1,400 
Actual toms ........- 02.4 577.9 487.8 530.1 551.8 568.1 582.8 
No. of cCar8.....606 - 25.12 9.63 32.52 17.67 13.79 11.36 8.32 
Total M. R. ....... . 3,416 1,907 3,707 2,863 2.428 2,102 1,807 
Total grade res.....10,048 11,557 9,757 10,601 11.036 11,362 11,657 
Total resist.........13,464 13,464 13,464 13,464 13,464 13,464 13,464 
The above trains on ` 

adjusted tonnage rat- 

ing basis: 
Adjustment 4.37 4.87 4.87 4.87 4.87 4.87 4.87 
Actual tons ....... 502.4 577.9 471.6 537.3 556.8 569.0 583.8 
Potential tons ...... 122.3 46.8 153.1 87.4 67.9 55.7 40.9 
Adjusted tons ...... 624.7 624.7 624.7 624.7 624.7 624.7 624.7 
No. of cars.... 0000. 25.12 9.63 31.44 17.91 13.92 11.38 8.34 
Total resist. 13,464 13.464 13,016 13,647 13,586 13,485 13,486 
eee or ander 

oa 
Actual tuns ...... va —16.2 +7.2 +5.0 +0.9 +1.0 
Total resist. ..... ne — 448 4183 +122 +2] +22 


resistance in pounds “per ton of the heavier car is a constant 
quantity, in which case the adjustment would remain con- 
stant. 

A study of these tables emphasizes the importance of hav- 
ing the adjustment based on the same values as were used in 
obtaining the actual tonnage ratings. 

The mechanical resistance per ton for item A of Table IX 
are actual figures at 5 miles per hour as per Table II, while 
the values of mechanical resistance for items B, C, D, and 
E are hypothetical values used to illustrate the principles 
involved. 

Item B is the same as A except mechanical resistance per 
ton for lighter car is increased and that for the heavier car 
is decreased. 

Item C is the same as A except mechanical resistance per 
ton for lighter car is decreased and that for the heavier car is 
increased. 

Item D is the same as A except mechanical resistance per 
ton for both cars increased an equal amount each. 
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Item E is the same as A except mechanical resistance per 
ton for both cars increased in the same proportion. 


TABLE IX 
EFrrect or DIFFERENT VaLuzs oF MECHANICAL RESISTANCE ON THE ADJUST- 
MENT 
STRAIGHT AND Lever Tracx—Speep 5 Mires Per Hour 
Mech. Mech, Grade Total 
Tons resistance resistance resistance resistance Adjust- 
Items per car per ton per car per car per car ment 
Lighter car.. 20 6.8 136 Rees 136 
d eavier car. 60 3.3 198 “as 198 67.74 
Difference .. 40 3.5 62 sees 62 
Lighter car.. 20 8.0 160 sews 160 
B { Heavier car. 60 3.0 130 wade 180 300.00 
Difference .. 40 5.0 20 re 20 
Lighter car.. 20 °` 6.0 120 cates 120 
C { Heavier car. 60 4.0 240 ices 240 20.00 
| Difference .. 40 2.0 120 ere 120 
Lighter car.. 20 8.0 160 Fier 160 ì 
D { Heavier car. 60 4.5 270 TTE 270 38.16 
Difference .. 40 3.5 110 Sead 110 
Lighter car.. 20 10.88 217.6 ere 217.6 
Heavier car. 60 5.28 316.8 Bicone 316.8 67.74 
| Difference .. 40 5.60 99.2 EAR $9.2 
TABLE X 
EFPECT oF Duri VALUES oF MECHANICAL RESISTANCE ON THE ADJUST- 
MENT 
Grape 1 Pera Centr—Sexep 5 Mires Per Hour 
Total tons ` 
resistance Mech. Grade Total 
per car resistance resistance resistance Adjust- 
per ton per car per car per car ment 
arij car. 20 26.8 136 400 536 
Heavier car. 60 23.3 198 1,200 1,398 4.87 
Difference . 40 3.5 62 80U 862 1 
Lighter car. 20 28.0 160 400 560 
B { Heavier car. 60 23.0 180 1,200 1,380 7.32 
| Difference . 40 5.0 20 806 820 
Linter car. 20 26.0 120 400 520 
C { Heavier car. 60 24.0 240 1,200 1,440 - 2.61 
Difference . 49 2.0 120 800 920 
goner car. 20 28.0 160 400 560 
Heavier car. “0 24.5 270 1,200 1,470 4.61 
Difference . 40 3.5 110 800 910 
Lighter car. 20 30.88 217.6 400 617.6 
Heavier car. 60 25.28 316.8 1,200 1,516.8 7.47 
Difterence . 40 5.60 99.2 800 899.2 
{ jyiehter car. 20 29.58 191.6 400 591.6 
F Heavier car. 50 25.73 343.8 1,200 1,543.8 4.87 
| Difference . 40 3.85 152.2 804 952.2 


The mechanical resistance per ton for item A of Table X 
are actual figures at 5 miles per hour as per Table II, while 
the values of mechanical resistance for items B, C, D, E 
and F are hypothetical values. 

Item B is the same as A except the mechanical resistance 
per ton for the lighter car is increased and that for the 
heavier car is decreased. 

Item C is the same as A except the mechanical resistance 
per ton for the lighter car is decreased and that for the 
heavier car is increased. 

Item D is the same as A except the mechanical resistance 
per ton for both cars is increased an equal amount each. 

Item E is the same as A except the mechanical resistance 
per ton for both cars is increased in the same proportion. 

Item F is the same as A except the total resistance per 
ton for both cars is increased in the same proportion. 


Effect of Weather on Tonnage Ratings 


The values of mechanical resistance that have been used 
up to the present point represent favorable weather condi- 
tions, but as the mechanical resistance of any given car or 
train at any given speed increases as the temperature de- 
creases and as it is increased by wind and precipitation, it is 
necessary to introduce some method by which tonnage ratings 
can be modified to meet unfavorable weather conditions. This 
is one of the most important features in connection with ton- 
nage ratings but is probably the least susceptible to an 
analysis of any practical value. 

Obviously, if any classification of tonnage ratings is to be 
developed on account of weather conditions, it must be based 
on temperature. 

The general practice in connection with adjusted tonnage 
ratings is to provide four classes of ratings and designate 
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them A, B, C and D, defining each class by temperature 
limits, the selection of which is principally a matter of judg- 
ment, although in some cases conditions might have some- 
thing to do with it. 

Master Mechanics’ Proceedings for 1914, page 307, gives 
a diagram of the mechanical resistance of a light car and 
a heavy car at various temperatures which diagram reduced 
to a straight and level track basis gives values as shown in 


Table XI. 
TABLE XI 


‘TEMPERATURE LIMITS FOR WEATHER RATINGS AND EFFECT OF TEMIFRATURE 
OX MECHANICAL RESISTANCE 


Per cent increase in 


Classification Temp. Basis for mech. res. in lb. per ton 

of limits each rating — 

ratings (Fahr.) (mean temp.) 20-ton cars 72-ton cars 
A Above 30 ; i 

30 70 degrees Basis Easig 

B se 22.5 decrees 15 15 
C a3 7.5 degrecs 36 30 
D Fi -7.5 degrees 55 55 


These figures show that as the temperature decreases the 
mechanical resistance in pounds per ton increases in the 
same proportion for all axle loads. 

A decrease in temperature raises the mechanical resistance 
in pounds per ton for both the locomotive and the cars, and 
therefore, the “A?” rating must be reduced to an amount that 
will offset the decrease in drawbar pull that results from the 
increase in mechanical resistance—mainly journal friction— 
of the cars. 

Of the different elements of locomotive mechanical resist- 
ance it is estimated that only 18 pounds per ton out of 25 per 
ton fer the weight on the drivers is affected by temperature. 

By increasing the elements of locomotive mechanical 
resistance susceptible to temperature according to the values 
in Table XI and using the values of equation (3) as a basis, 
the following formulas are obtained: 


For A ratirg, £ = 209.56 (254.6 — G)..... cece cece ee ee ee cee From (4) 
For B rating, £ = 200.56 (252.8 — GG)... ccc cect ee ee eee ree neee 153 
For C rating, í = 200.56 (251.0 — a ee eee er ee ee ee (54) 
For D rating, f => 200.56 (248.0 -— G)..... cece ccc e eee tee eee eeenes (SS) 


These formulas can be used to calculate the drawbar pull 
of the locomotive specified in connection with equation (3) 
for any grade and any temperature within the limits pre- 
scribed by Table XI, but only for the locomotive specified, in 
connection with equation (3). 

It is now in order to pass to the effect of temperature on 
train resistance exclusive of the locomotive. 

By adding to the items of mechanical resistance in equa- 
tion (37) and a similar equation based on the heavier cars, 
a co-efficient to represent the increase in this kind of resist- 
ance with a decrease in temperature as shown in Table XI 
the following equations are obtained: 


Rating Based on Equations (37) for Lighter Weight Cars 
f 1.90e 
A Adj. tons = — — + CW (W +4 w) — — .... one. one, (56) 
1.00E + G 1.00r + d 
f 1.15e 
B Adj. tons = —— + CW (W + w) —-— one ee ee ee eee (57) 
LiSE+G ll5r+d 
f 1.30e 
C Adj. tons = —-———— + CW (W + w) ——— seeen (58) 
1.36E 4-G 1.30r -+ d 
1.55e 
D Adj. tons = ————— — + CW (W + w) ————. ..... .- eee eee (59) 
LSSE+G 1.55r+d 
Rating Based on an Equation for Heavier Weight Cars Similar to 
ovation (37) 
f 1.05e 
A Arj. tons = ——-— -—— -H (C-—c) W (W 4+ w) —— .. (60) 
1.90 (E — e) 4- G 1.00r +d 
f 1.15e 
B Adj. tons = wae + (C— cc) W W + w`- _... . (61) 
1.15 (E--e) + G 1.15r + d 
1.30e 
C Adj. tons = ———————- + (C— c) W (W + w) ————_ ... . (2) 
1.30 (E — e) +G 1.30r +d 
f 1.552 
D Adj. tons = ——— t+ (C—c) W (W + w) —— ,..(63) 


1.55 (E—e) +G 155r + d 
in which the first part of each equation represents the actual 
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tons and the second part the potential tons and the adjust- 
ment, as previously explained. 
From these equations the following corollary may be de- 


duced: 


9—As between ratings for different rates of grade, the 
percentages of decrease of the B, C and D ratings 
compared to their corresponding A rating, are less 
as the rate of grade increases. 


The reason for this is that tonnage reductions for weather 
conditions are based on temperature which affects only me- 
chanical resistance and as mechanical resistance is only a 
part of the total resistance it follows that as the grade resist- 
ance increases the mechanical] resistance becomes smaller in 
proportion to the total resistance, and, therefore, the effect on 
the tonnage of any increase in mechanical resistance by reason 
of temperature becomes less in proportion as the grade 
resistance increases. | 

In connection with the co-efficient of the adjustment in 
equations (56) to (63) inclusive it follows that when (d) is 
equal to zero, | 


1.55e 


155r 1.30r 1.15r 


1.30e 1.15e 1.00e 
= eres E E cette SB aha E E eae ee (64) 
1.00r 


From these ratios the following corollary may be deduced: 
10—When mechanical resistance only is involved, the 
adjustment is constant for all temperatures. 

The reason for this was explained in connection with 
Table IX items (A) and (E). 

By referring to the co-efficient when grades are involved it 
follows that 

1.55e 18 1.30e is 1.15e is 


— greater ———— great2r —— 
:.55r-+d than 1.30r 4- d 


1.90e 
greater ———__—_- 
than 1.00r+d 


g ES E e 
than 1.15r-+d 


From these ratios the following corollary may be deduced : 


11—When both mechanical and grade resistance are 
involved, the adjustment increases as the tempera- 
ture decreases. 


The reasons for this were explained in connection with 
Table X, items (A) and (E). 

Table XII, which has been calculated by the part of 
equations (56) to (59) that applies to the adjustment, 
gives in specific figures an illustration of corollaries (10) 
and (11). 


Taste XTI 

Effect of Temperature on the Adjustment, Same Values as Tables III 

and TV 

Tons per car Dif. in units of resist. 

Grade > oF - 
and class Lighter Heavier M.R. M. R. G. res. etal res. Adjust- 
of rating car car per ton per car percar percar ment 

t 
By formulu— (W) (W~ wŢw) (e) (r) (d) (r + d) — 
c 
No Grade— 
A 2 6C 3.50 62.0 0 62.6 67.74 
B 20 60 4.025 71.3 2 UV 71.3 67.74 
C 20 60 4.55 80.6 0 80.6 67.74 
D 20 60 5.425 96.1 0 96.1 67.74 
Grade U.5 Per Cent— 
A 20 60 3.50 62.0 490 462.0 9.09 
B 90 60 4.025 71.3 400 471.3 10.25 
C 20 60 4.55 80.5 400 480.6 11.36 
D 20 60 5.425 96.1 400 496.1 13.12 
Grade 1.0 Per Cent— 
A 20 60 3.50 62.0 800 862.0 4.87 
B 20 ,60 4.025 71.3 £00 871.3 5.54 
C 20 60 4.55 80.6 BOG 880.6 6.20 
D 20 60 8.425 96.1 890 896.1 7.26 


By using in equations (56) to (63), the same values of 
resistance as were used to derive equations (41) and (42), 
a simple set of formulas may be derived for practical pur- 
poses, as follows: 


RATING LicaTerR Car Basis Heavier Car Basis 
f (d + 272) f (d + 132) 
A Adj. tons = ee — = - (66> 
(G + 6.8) (d + 62) (G + 3.3) (d + 62) 
f (d + 312) f (d + 152) 
B Adj. tons = —— = —— CET» 


(G47.8) id +72) (G43.8) (d + 72) 


APRIL, 1923 
f (d + 352) f (d + 172 
C Adj. tons = —— ; gee a = Sl ... - (68) 
(G + 8.8) (d + 82) (G + 4.3) (d + 82) 
f (d + 420 f (d + 204 
D Adj. tons = 2r : Cr ; ... . (69) 


(G + 5.1) (d + 96) 


According to corollary 11, which applics to practical con- 
ditions, the theoretical adjustment incieases as the tempera- 
ture decreases and therefore, to be consistent any B, C or D 
rating should each in order have a higher adjustment than 
that for any one of the preceding classes A, B or C. 

By substituting in equation (36), which is the basic 
formula for the adjustment, the same values as were used in 
the derivation of the equations (66) to (69) inclusive, the 
formulas for the adjustment in simple forms are: 


(G+ 10.5) (d+ 96) 


4200 

For A rating: Adjustment = ——— ........ccccccccccccces From (47) 
d + 62 
4800 

For B rating: Adjustment = ———— .......ccccccccccccccccecces (70) 
d 4-72 
5400 

For C rating: Adjustment = ———— .........ccccccccsccccccccccs (71) 
d + 82 
6480 

For D rating: Adjustment = ————— ...... cc. eee ccc cc cence (72) 
d + 96 


In connection with corollary 11, it is well to remember 
that the heavier the grade is on any district the less important 
it is to recognize the increase in the value of the B, C and 
D adjustments resulting from lower temperatures. As was 
previously pointed out, over-adjustment of ratings that are 
otherwise correct results in underloading of trains, while 
under-adjustment causes overloading, both of which are un- 
economical. 

Theoretically it is necessary to have separate adjustments 
for A, B, C and D ratings if accurate ratings are desired. It 
is very desirable, however, for practical reasons to have only 
one adjustment for each set of ratings and as the lower 
temperatures are frequently accompanied by snow and strong 
winds which prevent the calculation of accurate ratings for 
such conditions and for which special allowances are neces- 
sary as circumstances require, the use of one adjustment is 
advisable. This can be arranged by making a special deduc- 
tion from the calculated B, C and D ratings that will ap- 
proximately off-set the use of the A rating adjustment with 
B, C and D ratings. For example, if 20-ton and 60-ton 
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cars are used as a basis, the special amount to be deducted 
from any given B, C or D rating can be arrived at by taking 
the mean basis weight, or 40 tons per car, dividing it into the 
calculated adjusted rating to get the average number of cars 
of that rating and then multiplying that figure by the dif- 
ference between the proper adjustment and the A rating 
adjustment. l 

Although temperature ratings are necessarily theoretical 
they are very valuable as a basis for the judgment in decid- 
ing what should be done under different conditions of 
weather. All of those who have anything to do with decid- 
ing what ratings will be in effect at any time should thor- 
oughly understand the principles involved in corollaries (9), 
(10) and (11), as the tendency even on heavy grade divisions 
is to make excessive special tonnage deductions for low 
temperatures and adverse weather conditions. 


Conclusion 


The advantage of the adjusted method is its simplicity and 
and ease of operation in yard and other offices. With only 
one adjustment in effect for each direction on any given 
district, it is an easy matter to add this amount to the weights 
of the cars as the train tonnage is added up. 

As before stated, adjusted tonnage ratings are absolutely 
accurate only when trains are made up of the same weight 
cars as were used in obtaining the rating and the adjustment. 
Experience has shown, however, that the percentage of error 
with other weight cars is not large enough to seriously in- 
terfere with the efficiency of the method if the method itself 
is properly applied. 

In this connection it is well to remember that in any ad- 
justed tonnage rating, the adjustment should represent, in 
tons, the relative difference in mechanical resistance as be- 
tween two cars of different weights selected as a basis and 
that the two cars so selected as a basis should represent as 
nearly as possible the traffic conditions on any division or 
district for which adjusted tonnage ratings are being cal- 
culated, and unless the adjustment correctly represents this 
condition, trains may be excessively overloaded or under- 
loaded. Therefore, in any given district, a careful study of 
operating conditions should be made to see that the funda- 
mental units on which the ratings and adjustments are based 
accurately fit the conditions. 
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Baltic Type Tank Locomotive for Glasgow & South Western Railway of England 


In order to handle a rapidly increasing heavy traffic from Glasgow to the 
Ayrshire coast resorts the Glasgow & South Western placed in service last 
summer six of the’ most powerful tank locomotives in Great Britain. They 
were designed by Robert H. Whitelegge, chief mechanical engineer and 
locomotive and carriage superintendent of the road, and built by the North 

iti otive Company. They are intended for quick starting, rapid 
acceleration and high speed running. To facilitate operation in either 
direction all operating levers are duplicated on either side of the cab. The 


weight in Working orati is 222,000 lb. of which 121,000 Ib. is on the 72 in. 
driving wheels. he cylinders are 22 in. by 26 in., and the rated tractive 
force 26,740 1b. The rigid wheel base is 13 ft. 2 in. and the total wheel 
base 39 ft. The boiler is 66 in. in diameter, 15 ft. 4 in. between tube plates, 
carries 180 Ib. steam pressure and has a grate area of 30 sq. ft. The 
evaporative heating surface is 1730 sq. ft., of which 156 sq. ft. is in the 
firebox and 1574 sq. ft. in the tubes and flues. The superheating surface 
is 255 sq. ft. The tank holds 2,400 gal. of water and 3% tons of coal, 
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Types of Freight Locomotives 
Ordered in 1922 


THE possibilities for high tractive force combined with 

ample boiler capacity have made the Mikado or 2-8-2 
type practically the standard main line freight locomotive on 
American railways. During 1922 orders were placed by 
American and Canadian roads for 1,573 freight locomotives. 
Of these, 1,231, or 78 per cent, were of the 2-8-2 type, 73 
of the 2-8-0 type, 157 of the 2-10-2 type, and 104 of the 
2-10-0 type. This list does not include locomotives of the 
4-6-0, 4-6-2, or 4-8-2 types, which were designed to be em- 
ployed in either passenger or fast freight traffic. Neither 
does it include 116 Mallet locomotives, some of which were 
for hump yard and pusher service and others for road serv- 
ice on heavy grades. 

An idea of the size of the Mikado locomotives which are 
now being purchased can be obtained by reference to Table 1 
which covers 1,200 locomotives of this type which were or- 
dered in 1922. The list is arranged according to weight and 
is complete except for a few orders for one or two locomo- 
tives and a few small roads which ordered light locomotives 
of this type. 

Grouped according to weight this list can be totaled up 
as follows: | 

Heavy (320,000 lb. or over) 587 locomotives, or 49 per 
cent. 

Medium (300,000 Ib. to 320,000 lb.) 291 locomotives, or 
24 per cent. 

Light (under 300,000 1b.) 322 locomotives, or 27 per cent. 

While the Mikado is the most common type of freight 
locomotive, several roads which handle a large amount of 
drag freight find the 2-8-0 type a satisfactory locomotive. 
The principal roads which ordered this type were the West- 
ern Maryland, Philadelphia & Reading, Lehigh & New 
England, Norfolk Southern, and Toledo, St. Louis & West- 
ern. A summary of all locomotives of the 2-8-0 type ordered 
in 1922 is given in Table IT. 

The Pennsylvania Railroad which handles a large amount 
of low grade freight and which also has somewhat heavier 
grades than most other eastern trunk lines is unique in the 
extensive use of 2-10-0 type locomotives, of which 100 were 
ordered in 1922 and for which large additional orders have 
since been placed. These locomotives weigh 371,800 Ib. in 
working order and have a rated tractive force of 87,000 Ib. 
The only other order for locomotives of this type was one 
given by the Gulf, Mobile & Northern for four engines weigh- 
ing only 202,500 lb. 

A number of the western roads, notably the Union Pacific; 
Atchison, Topeka & Santa Fe; Chicago, Burlington & 
Quincy; Colorado & Southern; Illinois Central and Oregon- 
Washington Railroad & Navigation Company, ordered 
2-10-2 type locomotives for use on certain divisions. The 
weight and size of the cylinders of the 2-10-2 locomotives 
ordered in 1922 are given in Table III. 

Eight roads ordered a total of 116 Mallet locomotives in 
1922. Of these, 30 for the Norfolk & Western, 10 for the 
Denver & Rio Grande Western, and 4 for the Northern 
Pacific, were of the 2-8-8-2 type with 25 in. and 39 in. by 
32 in. cylinders and weighing 531,000 lb. The Denver & Rio 
Grande Western ordered also five narrow gage locomotives 
of the 2-8-8-2 type weighing 230,000 lb. Fifteen locomotives 
of the 2-8-8-2 type with 26 in. and 41 in. by 32 in. cylinders 
and weighing 494,500 lb. were ordered, 10 for the Union 
Pacific, 3 for the Oregon-Washington Railroad & Navigation 
Company, and 2 for the Oregon Short Line. The Chesa- 
peake & Ohio ordered 25 of the 2-6-6-2 type with 23 in. 
and 35 in. by 32 in. cylinders and weighing 441,000 lb., 
also 25 additional, probably of the same design, while the 
Boston & Maine ordered two of the 0-8-8-0 type with 26 in. 
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and 40 in. by 28 in. cylinders and weighing 441,000 Ib. for 
switching service. 

Orders placed by the United States Railroad Administra- 
tion included 244 heavy 2-8-2 type locomotives weighing 
325,000 lb. and having 60,000 Ib. tractive force, 625 light 
2-8-2 type locomotives weighing 290,800 lb. and having 54,- 
600 lb. tractive force, 195 heavy 2-10-2 type locomotives 
weighing 380,000 lb. and having 74,000 Ib. tractive force, 
and 112 light 2-10-2 type locomotives weighing 352,000 1b. 
having 69,400 lb. tractive force. It will be noted that 74 


TaBLeE I—PrRiNciPpaAL ORDERS FoR 2-8-2 LocoMOTIVES IN 1922 


Road No. Weistt. lb. Cylinders, in. 
Delaware, Lackawanna & Western.... 40 356,500 28 by 32 
Central of New Jersey............0.. 10 342,500 27 by 3 
Lehigh Valley ......... cece cece eee 5 339,000 27 by 32 
Northern. Pacific nos <aics ekcasca ses es es 25 337,000 28 by 30 
Fort Worth & Denver City.......... 2 334,500 28 by 32 
New York Central.............0.000. 122 334,000 28 by 
Boston & Albany............0.ceeees 334,000 28 by 30 

lev., Cine., Chicago & St. Louis.... 50 334,000 28 by 30 
Michigan Central ..........000-- eee 11 334,000 28 30 
Lehigh Valley ...... ccc c eee eee cee 10 333,000 27 by 32 
Chicago, Rock Island & Pacific....... 30 332,000 28 by 30 
Lehigh valey RE EE ade ETEA E 5 328,500 27 by 30 
Fort Worth Denver City........... 3 327,680 28 by 32 
Baltimore & Ohio...............000- 85 327,400 26 by 32 
Atchison, Topeka & Santa Fe........ 15 327,000 27 by 32 
Missouri Pacific ..........0. eee ee eee 46 327,000 27 by 32 
Lehigh Valey creeis o us ewe eee sia es 5 325,000 27 by 32 
St. uis-San Francisco.............. 35 325,000 27 by 32 

(ree eee ee eee Se ee 40 320,600 28 by 32 
Lehigh Valley ......... 0. ccc cece eens 10 320,000 27 by 30 
Louisville & Nashville............... 30 320,000 27 by 32 

anadian National ...............045 45 315,000 27 by 30 
Western Pacific ........... cece eeaee 6 28 by 
Missouri, Kansas & Texas........... 40 315,000 28 30 
Montour. oc eoero in E Gee ash Gkaaws 4 313,000 27 by 32 
Chicago & North Western............ 78 312,000 27 by 32 
Chicago & Eastern Illinots........... 10 310,000 28 by 30 
New York, Chicago & St. Louis...... 15 307,000 26 by 30 
Chicago, Burlington & Quincy........ 60 306,000 27 by 30 
Grand Trunk ......... ccc ccececcves 8 300,000 26 by 30 
Duluth & Iron Range.............6.. 3 300,000 27 by 30 
Chicago, Burlington & Quincy........ 22 299,810 27 by 30 
Seaboard Air Line.................. 1 298,000 26 by 30 

rgia Railroad. josca es gas eae 5 292,000 26 by 30 
Louisville & Nashville...............- 22 292,000 26 by 30 
Mobile & Ohio..............2 ccc eeee 10 292,000 26 by 30 
Chicago, Indianapolis & Louisville.... 4 290,000 27 by 30 
Nash., Chat. & St. Louis............. 12 290,000 26 30 
Alabama Great Southern............. 10 288,000 26 by 30 
Soüthern aris e ra weti e ei a a s 15 ,000 26 by 30 
Cinc., N. O. & Tex. Pac............. 25 288,000 26 by 30 
Chicago, Milwaukee & St. Faul....... 100 287,000 26 by 30 
Central of Georgia... ..... ccc eee ee 10 286,000 27 by 30 
Illinois Central ...............-2.2-- 100 282,700 27 by 30 
Central of Georgia.............0.00- 8 280,000 27 by 30 


Tase ]I—Orpers ror 2-84 Type Locomotives tn 1922 


Road No. Weight, lb. Cylinders, in. 
Delaware & Hludson................. 1 3 


12,000 32% and 

41 by 30 
Lehigh & New England.............. 7 301,500 27 by 32 
Western Maryland ...............--. 10 294,900 27 by 32 
Philadelphia & Reading.............. 25 285,000 25 by 32 
Detroit & Toledo Shore Line.......... 3 214,000 23 by 30 
Tennessee Coal, Iron & R. R......... 2 209,000 23 by 28 
Toledo, St. Louis & Western......... 5 201,000 22 by 28 
Toledo Terminal ...............000- 2 200,000 22 by 28 
Green Bay & Western............2.- 2 199,000 22 by 28 
Magma Arizona .......0...ceeccee. 1 199,000 22 by 28 
Norfolk & Southern.................. 5 191,430 22 by 28 


Tase JII—Orpvers For 2-10-2 Type Locomotives IN 1922 


Road No. Weight, Ib. Cylinders, in. 
Atchison, Topeka & Santa Fe......... 6 407,000 30 by 32 
20 396,500 30 by 32 

Colorado & Southern. .....0.0.....0005 1 405,710 30 by 32 
1 400,810 30 by 32 

3 397,170 30 by 32 

Chicago, Burlington & Quincy........ 10 397,000 30 by 32 
Illinois Central -scousos aces 38 annen 25 382,000 30 by 32 
PAT. 52) eng E A E ar OESE A EE 1 375,200 2914 by 30 
Union Pacifice ....anaenaannaanuneen. 73 370,200 29% by 30 
Oregon-Washineton R. R. & Nav..... 15 370,200 294% by 30 
Alabama & Vicksburg ............000% 2 270,000 26 by 28 


per cent of these locomotives were of the 2-8-2 type and 26 
per cent of the 2-10-2 type. Of the 2-8-2 type 28 per cent 
were of the heavy and 72 per cent of the light type. Taken 
together the average weight of these Mikado locomotives was 
300,000 lb. and the average tractive force 56,000 lb. 

In addition the United States Railroad Administration 
ordered 30 Mallet locomotives of the 2-6-6-2 type weighing 
448,000 1b., and 106 of the 2-8-8-2 type weighing 531,000 Ib. 

Comparing the orders given by the U. S. R. A. and those 
by the railroads in 1922, there is apparently a tendency to 
even greater employment of the 2-8-2 type and also a strongly 
marked tendency in the direction of increased weight and 
tractive force. 


Swiss Deesel-Electric Motor Car with Trailer 


Sulzer Diesel-Electric Rail Motor en 


Car With 200-hp. Diesel Engine Seats 69 Passengers and Shows 


Low Fuel Consumption on Swiss Railways 


locomotive on the Prussian State Railways in 1913 

orders were placed with Sulzer Brothers, Winterthur, 
Switzerland, for five self-propelled rail cars to be driven 
by Diesel engines coupled to electric generators with electric 
motors geared to the driving axles. Three of these cars were 
for use on the Prussian railways and two on the Saxon rail- 
ways. Two of the cars were delivered and operated satisfac- 
torily before the outbreak of the war, but since that time 
conditions have been such that no further development was 
undertaken until recently. 

In taking up the work again the manufacturers, Sulzer 
Brothers, decided to take back the cars and equip them with 
engines of a new and improved type together with new elec- 
trical apparatus that had been perfected by Brown-Boveri 
of Baden. It is one of these rebuilt cars, now being tested 
out on the Swiss Federal Railways, that is shown in the 
illustration. 


General Description of the Cars 


The car is of standard gage and approximately 70 ft. long 
over buffers. There is an engine compartment at one end 
and operating platforms at both ends, the car being so 
equipped that it can be driven with equal convenience in 
either direction. Seats are provided for 69 third-class pas- 
sengers with standing room for 16 more. Entrance and exit 
is made at either end through the roomy driving platforms 
which are separated from the body of the car by sliding doors. 

The light weight of the car is 146,600 lb., 85,200 Ib. 
being on the six-wheel truck on the engine end and 61,400 
lb. on the four-wheel truck on the motor end. These weights 
correspond to an axle load of 28,400 Ib. on the engine end 
and 30,700 lb. on the motor end. 

The driving power is obtained from a six-cylinder, four- 
cycle Diesel engine of the Sulzer “R V” type which is con- 
nected to a direct-current generator through a flexible 
coupling. The fuel is injected directly into the cylinders 


F iomo ING the experiments with a direct-driven Diesel 


through the injection valves without the employment of in- 
jection air, the necessary pressure being furnished by com- 
bustion of a part of the fuel itself. By the adoption of 
electric starting, obtained by a suitable winding of the gen- 
erator and by the installation of storage batteries, air com- 
pressors with complicated valves and control mechanism 
which were used on the original installation have been dis- 
pensed with and the general design considerably simplified. 

The three pairs of cylinders are arranged in a V form, 
each pair of pistons being connected to a common pin of the 
three-throw crank axle. The crank case is enclosed and pro- 
vided with inspection covers while the cam shaft is parallel 
to the crank axle. The engine when running at 440 r.p.m. 
develops 200 hp. and is capable of delivering 250 hp. for a 
short time. It is designed to be run at a constant speed 
regardless of the speed of the car. The governor and feed 
pumps are placed in front of the engine, the control being 
such that each cylinder may be cut out automatically from 
the driving cab or controlled by the governor in the usual 
manner. 

The exhaust muffler and the air inlet manifold are 
placed between the cylinders with the fuel tank above them. 
The capacity of the tank is 350 liters (921% gal.) which is 
sufficient for a run of 50 km. (314 miles) under average 
conditions. 

The cooling water after leaving the cylinders passes to a 
series of ribbed coolers on the car roof. These are so grouped 
in combination with the water reservoir that by cutting units 
in or out the desired temperature can be maintained regard- 
less of weather conditions and temperatures. 

Vibration is avoided by mounting the engine and generator 
on a special frame which is not connected to the body of the 
car but is carried directly on the truck frame through spring 
connections. The weight of the front end of the car is carried 
by a spherical pivot which acts as a center pin and rests 
on a modified truck bolster. 

The capacity of the engine is sufficient to drive the car at 
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a speed of 70 km. or 44 m.p.h. on level track. When hauling 
a trailer weighing 66,000 lb. the available speed is 60 km. 
or 37 m.p.h. 


Electrical Equipment and Control 


The main generator is separately excited, the exciting cur- 
rent being furnished by a special dynamo mounted on an 
extension of the generator shaft. The main generator is of 
the eight-pole type and has a capacity of 140 kw. with a 
terminal voltage of 300 while the exciting dynamo is of the 
six-pole type with an output of 7.5 kw. The accumulator 
battery feeds the field windings of the exciter. The circuit 
between the generator and the motors is so arranged that 
the engine can be run at a constant speed regardless of the 
speed of the car. This insures easy starting, full control of 
the speed of the car and economy in fuel consumption. 

Two direct-current motors are mounted on the four-wheel 
truck on the rear end of the car. They are fitted in a common 
cast steel casing and both are geared to a crank shaft which 
carries crank discs, connecting rods being employed to trans- 
mit the power from the crank discs to the driving wheels. 
The motors are series wound with six main poles and six 
inter-poles. The engine is started by using the generator as 
a motor operated by current from the storage battery under- 
neath the car. Direction switches and controllers are pro- 
vided on either platform. The controller handle is of the 
dead-man type and if not held down the current is shut off 
and the brakes applied. A time relay with a retarding cyl- 
inder holds back the application of the brakes until five 
seconds have elapsed from the time the current is cut off. 

The brakes are of the Westinghouse type, the compressed 
air being supplied by a small air compressor driven by the 
engine. In emergency applications, the current is auto- 
matically cut off. Hand brakes are also provided. 


Operating Results 


On a somewhat hilly road between Wallisellen, Winter- 
thur and Romanshorn with the car alone without a trailer, 
the fuel consumption was 84 kilos or 185 lb. for the round 
trip of 92 miles, which is equivalent to 0.03 lb. of fuel per 
ton-mile. The load was subject to frequent variations and 
the engine was shut down on the longer grades, being in 
operation only about two-thirds of the time. 

Records covering a month’s service on the Baden, Wettin- 
gen and Niederglatt run showed an average fuel consumption 
of 0.043 lb. per ton-mile. The consumption was at the rate 
of 0.047 lb. per ton-mile at first but fell to 0.040 1b., prob- 
ably due to the longer experience and increased skill of the 
driver. In these records the fuel used for switching, recharg- 
ing storage batteries, etc., was included while the mileage 
was taken as that in regular service. 

This car has attracted considerable attention in Switzer- 
land and as a result a second car will shortly be placed in 
service on the Berne-Neuchatel section of the Lotschberg 
railway. Not only has the fuel consumption been remarkably 
low but the small stand-by losses and the short time required 
for attention at terminals have shown that a car of this type 
possesses decided advantages over steam operation. Fifteen 
minutes is sufficient to start the engine, charge the air brake 
system and have the car ready to start. Even less time is 
required to shut down and leave everything in order. 

The car is of moderate power but its range is considerable 
and its size is much larger than most of the gasoline rail 
motor cars used in the United States. It is hoped that further 
experience will lead to the construction of large units which 
will result in a Diesel locomotive. 


“Stop Tuar LEAK” is the slogan of a campaign which has been 
started in the Baltimore & Ohio Employees’ Magazine to reduce 
expenses. Officers in all departments are pointing out opportunities 
for economies in their various fields, and employees are being urged 
to contribute suggestions. 
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Cold Weather Practices as Related 


to Fuel Conservation” 
By W. E. Dunham 


Assistant Superintendent, Motive Power and Machinery, 
Chicago & North Western 


AS it is practically impossible to determine which of the 

cold weather problems of the fuel supervisor are the 
most important or affect the consumption of locomotive fuel to 
the greatest degree, we will not attempt to take them up in any 
logical order. It is assumed that winter problems refer to 
the situations that exist in the northerh or colder district 
where the weather creates a real problem. 

In the past we have often heard the remark that with the 
coming of cold weather we must sharpen up the draft of the 
locomotive so as to make it capable of handling the extra 
drain due to the heavier demand for steam. This certainly 
is a very expensive procedure, particularly expensive to the 
coal pile. While there may be a heavier demand for steam to 
heat the passenger trains, there is no materially heavier de- 
mand for steam on the part of the locomotive to perform its 
full quota of work. Following such a practice is almost an 
admission that the engine has not been drafted properly dur- 
ing the warmer season of the year to most economically 
consume the fuel furnished. To some this may sound like 
rather strong language, but to others who have established a 
close check and supervision of the adjustment of front ends 
and size of nozzle tips, it will simply confirm the fact which 
they have already developed. 

Instead of the problem being one for the winter months, 
the adjustment of front ends is a matter of all the year round 
and when once established should not be altered as has un- 
fortunately been the practice for the changes in the seasons. 
This, of course, assumes that the fuel is the same in all sea- 
sons. It goes without any question that a change of fuel 
requires a change in drafting, particularly in the size of the 
nozzle tip, to get the most economical results on the locomo- 
tives. 

There is the old problem in the heating of passenger trains 
that is new every winter. While we have been at it year 
after year, there is still a lot to do to get the heating of 
these trains down to the point where it is economically and 
regularly accomplished. The old style straight steam system 
where the train crew regulates the supply of steam and the 
drip for each car separately is still in use. With the prof- 
ligate waste of steam in the front cars of the train, the rear 
cars of some of the longer trains are usually cold, even though 
the pressure at the regulator in the locomotive cab is sufficient 
to blow the hose off. A simple expedient that has corrected 
this difficulty to a very large degree when tried is to place 
a plug nipple in the steam line of each car behind the control 
valve, in which a small hole is drilled of sufficient size to 
deliver all the steam that can be properly used in heating 
the radiation that the valve controls. Such an arrangement 
“educates” the trainman very satisfactorily and saves many 
pounds of steam and coal. 

While speaking of the heating of passenger trains we must 
not overlook the train line, all the way from the engine cab 
to the rear of the train. In some cases even now, there is only 
a very meager covering placed around this 1)4-in. or 2-in. 
pipe to prevent wasteful radiation to the atmosphere. Here 
is a pipe line that at freezing temperature and with the train 
standing still, will waste coal at the rate of fully one ton per 
vear for about each two square feet of surface which is close 
to two feet of length. What that waste will be with the train 
moving 40 miles an hour through the cold air can readily be 
imagined. These pipes should be covered with the best ob- 
tainable covering and also be protected in such a substantial 


 *From a paper presented at the mecting of the Chicago District Chapter 
of the International Railway Fuel Association, March 12, 1923. 


Apri, 1923 


manner that the covering will not deteriorate or be damaged. 

The subject of pipe covering naturally leads us to the 
engine cab. The many steam pipes to the pumps, generator 
turbines, injectors, etc., are causes of wasted coal unless thev 
are covered and insulated in some practical manner. It is 
sometimes said that the expense required to prevent excessive 
radiation is not justified by the saving in coal that will re- 
sult. In some cases such as this, that may be true from the 
dollars and cents balance. On the other hand, the influence 
on the engine crew and other employees in seeing that the 
railway company is in dead earnest in this fuel economy cam- 
paign and covers even the small steam pipes that would waste 
coal, is a mighty factor in getting the desired economy at the 
scoop and elsewhere. 

With the modern hopper bottom ash pan, the cold weather 
brings up a serious situation at the clinker pit. A make- 
shift arrangement used at many terminals to thaw out the 
frozen pan, is an open grate fire that is kept burning all the 
time at the approach end of the pit. This does the business, 
but at a fearful cost of coal. A more economical] plan and 
one that is now being tried out successfully is to use an oil 
torch that can be fired up as required and which can be 
played on the hopper of the pan and even on the sides as well. 

It is here at the cinder pits that we find a great waste of 
fuel when a congestion develops as the result of not being able 
to handle the engines promptly over the pit and into the 
house. Fuel men and their assistants must necessarily watch 
the cinder pit every hour of the day and night during the 
winter months. When that place ceases to function regularly 
and promptly there is trouble ahead for everyone and a large 
amount of additional coal is burned in keeping engines alive, 
waiting their turn to be handled. 

While we are on the subject of cinder pits, the next thought 
is naturally turned to the general situation of the approach 
and departure tracks to the enginehouse and the arrangement 
of the facilities for supplying the engines with coal, water, 
and sand. Every engine arriving at the terminal should be 
able to promptly reach the track assigned for the crew 
to leave it, then as quickly be furnished with the necessary 
supplies, have the fire cleaned and be placed in the house or 
turned for use as may be required. That, of course, is the 
ideal condition and every detail of the equipment furnished 
to accomplish that result should function correctly. 

Even with the best facilities provided for prompt han- 
dling of engines at the terminal, close supervision is neces- 
sary to see that engines are left by the crews in proper shape 
to stand the extreme changes in condition between hauling a 
train on the road and standing practically still at the 
terminal. The fires must be left in good condition and the 
boiler should be full of hot water with the steam close to the 
working pressure. A last minute building up of the fire and 
filling up of the boiler is disastrous, to the boiler and flues 
and that means extra coal burned at the time as well as dur- 
ing the remaining life of the flues, provided they are not in 
such shape that they can be re-worked. Even if they can 
be re-worked the loss of heat and fuel in cooling the boiler 
down so that the boilermaker can do his work properly is 
great. 

The housing, or rather the lack of housing of engines, is 
possibly the greatest single problem of the fuel man. Without 
discussing the subject of the distribution of the expense for 
the extra fuel required to keep engines from freezing due to 
not being protected from the weather, such a condition uses 
up tons of fuel uselessly. If the locomotive could, on the 
other hand, be protected from the direct action of the weather 
this waste could all be saved. Enginehouses where the doors 
cannot be closed securely behind the tenders of the longer 
power, houses with doors so poorly designed and constructed 
that they leave large openings for the weather to keep the 
temperature of the house the same as out of doors, houses 
with poor and insufficient heating equipment all mean wasted 
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fuel. The improper maintaining and operating of the inade- 
quate housing facilities that are provided are matters that the 
fuel supervisor must keep after constantly and have remedied 
when defective and slack before they become serious. Simple 
and inexpensive vestibuling of a few stalls will permit doors 
to be closed, the tacking of canvas strips over the openings 
around the doors at the hinge edge and the securing of canvas 
or heavy roofing paper flaps over the other edges of the doors 
are expedients that can be used to gocd advantage and save 
a lot of this wasted fuel. 

Where engines are necessarily required to stand out of 
doors during the layover, there is, of course, a very heavy and 
wasteful use of fuel. This can be decreased very materially 
all the year round, but especially so during the winter months 
by the simple expedient of covering the stack to prevent 
undue consumption of the fuel. Covers in which an opening 
is provided of just sufficient size to maintain a good fire on 
the grates conserve the heat that is generated and in that way 
lessen the demand for forcing of the fire. When about 
4,400 tons of coal are burned on one road in a month’s time 
keeping engines alive out of doors it is quite evident that the 
fuel supervisor has something to do in everlastingly keeping 
alive the subject of engine housing. 


Piston Rod Swab for Air 


Compressors 
By E. A. Miller 


THE majority of swabs used on the piston rods of air com- 

pressors give trouble either because they do not have 
effective arrangements for holding them in place, or because 
the metal parts soon come in contact with the rods. The de- 
sign shown in the drawing is intended to overcome both these 
difficulties and has proved very satisfactory in service. It is 
easily made because it consists merely of a flat plate to which 
torch wicking is fastened. 

The plate is made, as shown, of 25 gage tin with a tapered 
projection, 214 in. long at one end and a \-in. by 34-in. 
slot at the opposite end. A piece of 34-in. torch wicking, 16 
in. long, bent double, with the ends well sewn together, is, 
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A Simple and Effective Piston Rod Swab 


fastened to the plate in two places by 15 gage annealed wire 
passing through '%-in. holes. It will be noted that the 
fastening wires do not come near the surface of the wicking 
which is in contact with the rod, so that it can be worn con- 
siderably before the swab will need to be replaced. In 
applying the swab to the compressor the wicking is placed 
next to the rod and the swab is bent and the projection in- 
serted through the slot and turned back, thus securely holding 
it in place. One such swab is used on 9!4-in. compressors 
and three on 8!4-in. cross-compound compressors, 


In ARKANSAS a bill has been introduced in the lower house of 
the general assembly which provides that whenever a passenger 
train is one hour late a special train must be run on its schedule, 
except when the lateness is excusable because of the wreck. Fail- 
ure to observe the proposed law would be punished with a fine 
of $1,000 for each offense. 


As to the Locomotive—What Next > 


Co-ordination with Other Facilities; 


Harmonizing Features of 


Design, 2-8-4 Wheel Arrangement Proposed 


By G. M. Basford 


Consulting Engineer, Lima Locomotive Works 


CCEPTANCE of the locomotive as the most promising 
A single factor for reduction of the cost of transporta- 
tion is proceeding rapidly. It has not always been 
looked upon as a possible cost reducer. There are reasons. 
Consider locomotive history which divides into three eras. 
First: The beginning of steam rail transportation. We 
must admire those who pioneered without precedent, giving 
us elements, principles and even construction that endured 
for a half century without radical engineering changes. 

Second: The period of increasing weight and power with 
practically no persisting improvements making for higher 
efficiency in fuel or in weight. During this time locomo- 
tives were crude pullers of trains. Too many unmodernized 
locomotives are just that today. 

Third: The era for reducing ton-mile-per-hour costs by 
means of improved locomotives. It is the era for co-ordina- 
tion of the locomotive into the rapidly developing scheme 
of efficient railway operation. Engineers inside and outside 
the railways and railway officers, executive and operating, 
are beginning to co-operate. Never before in locomotive his- 
tory have six railroads simultaneously striven for better 
locomotives to reduce their cost of transportation as six roads 
_ are striving today. 

Many operating officers do not yet realize how much the 
improved locomotive can help them. They do not yet realize 
how much help they need from the improved locomotive. 
Through a natural development these officers control the ex- 
penditures. They are the ones, in general, who decide ques- 
tions of investment in improved locomotives and in all facili- 
dies that render the locomotive more productive. Because of 
tradition the steam locomotive is handicapped today as to 
its productivity. Operating officers are in position to remove 
this handicap. We must tell them about it. 


Locomotive Earnings 


William Elmer throws light on this subject in his paper 
before the American Society of Mechanical Engineers, June, 
1921. He shows that in 1920 the average freight engine 
earned $370 per day or 26 cents per minute but that it made 
less than 60 miles per day. On another occasion (before 
the Central Railway Club in January, 1923) Mr. Elmer 
shows that for the month of October, 1922, the average daily 
mileage of serviceable freight locomotives was 84 miles. Are 
we to be satisfied with these figures? A locomotive is too 
expensive to be running only 7 hours out of 24 hours. 

For a $47,000 Mikado engine the fixed charges are $14.40 
per day or one cent per minute. It would be good business 
policy as far as fixed charges are concerned greatly to in- 
crease the first cost of the locomotive if a small percentage 
of the fuel may be saved thereby. Locomotive loading is so 
important as to cause a loss of $100 per day with an error 
of 10 per cent in overloading or underloading on a single 
division having heavy traffic. This reveals the importance 
of the operating side of the question we are trying to answer, 
as the locomotive referred to burns from $10 to $15 worth 
of fuel per hour and wages amount to about $4 per hour. 

As to the use made of locomotives are we to be satisfied 
when they are approximately but half the time in the hands 
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of the operating officers and the other half in the hands of 
mechanical officers? Of course, there is a lot of avoidable 
delay in each case. Here is an opportunity for co-ordination 
of loading, using and maintaining not to be overlooked. 

Co-ordination of two kinds lies before us. First, the loco- 
motive must be harmoniously co-ordinated as a vital element 
into the great transportation machine. It must fit and per- 
form in time and in tune with physical and operating 
improvements which are coming forward with great rapidity 
and promise. Second, the locomotive must be co-ordinated 
within itself. Every feature of design must be made to 
harmonize with every other for the production of more 
ton-miles-per-dollar of total cost. : 

Our locomotive is a machine within a greater machine. 
This demands of locomotive men a thorough understanding 
of track, operation and signaling. It demands of operating 
men, track, bridge, terminal and signal men a thorough un- 
derstanding of the locomotive which must be considered as 
a huge investment capable of producing dividends greater 
than it has ever produced. It demands of engineers who 
would improve the locomotive a careful study of all phases. 

Recently an Eastern road invested $14,000,000 in a new 
line to reduce a heavy grade. It is up to the locomotive to 
increase the return on this investment. In railroad operation 
there are few features of improvement that do not call for 
corresponding improvement in the locomotive. These items 
require more elaboration than space and time permit of 
giving here. A mere list, however, reveals the problem. 

Those days are gone when old road engines would do for 
switching. Switch engines call for most careful design, that 
they may make every track of a yard more productive. Road 
engines coupling to heavy trains at yards must be equipped 
for rapid acceleration to clear the outgoing track quickly for 
following trains. l 


Engine Terminals 


Locomotive terminals would justify a chapter by itself. 
Many a locomotive terminal limits the productivity of the 
locomotive power of its road today. Every improvement in 
this field calls for a corresponding improvement in the loco- 
motive to take full advantage of the investment. Think of 
ash pits, inspection pits, coaling stations, roundhouse and 
roundhouse shop facilities. These are coming forward rap- 
idly. Soon every roundhouse will have traveling cranes, 
post cranes, drop pits, means for handling parts too heavy 
for archaic, man-killing methods, means for washing boilers 
quickly with hot water so that boilers need not be damaged 
by washing and filling with cold water. It is a six to ten 
hour job gradually to cool a boiler down. Improvements 
are also ready for rapid firing up of boilers, for saving time 
and labor in dealing with ashes, sand and coal. Again, 
shop equipment is receiving more attention than has been 
given to it for many years. But our railroad shops are 
many years behind the requirements. Every order for new 
locomotives should be accompanied by a corresponding pro- 
gram for more machinery and facilities for maintenance. 


Long Locomotive Runs 


Formerly locomotives were designed and built for short 
railroads, then for divisions because-the, reads» grew that 
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way. Now they must make long continuous runs. The 
Southern Pacific was a leader in this change. The Santa Fe 


is also a leader. The Missouri, Kansas & Texas has broken 
all long run records. But we must build engines that will 
more nearly approximate the continuous service of marine 
engines and this can be done. One road does with 16 en- 
gines work formerly requiring 21, by increasing the run from 
150 to 260 miles. Oil fuel overcomes one of the greatest 
obstacles to long continuous runs. The locomotive must be 
co-ordinated with this operating improvement and coal burn- 
ers must be made to do it. Great savings are being effected 
by longer locomotive runs. This is one of the most im- 
portant operating improvements of our day. It calls for 
co-ordination in locomotive design, construction and main- 
tenance and adequate facilities for maintenance. 


Up to the Locomotive 


What must the locomotive be and what must it do to earn 
most for these large investments? What must it do to over- 
come high wage and fuel costs? The next new locomotives 
must be built, operated and maintained to perform a new 
part in the reduction of the cost of transportation. Placing 
new locomotives on our rails for say 30 years of service 
is a matter to be approached thoughtfully. If we are to 
save the race against government ownership we must regard 
the locomotive in a new light. All the new ones must be 
built and bought for efficiency, for maximum earnings on 
the investment. It must have appropriate maintenance. 

This era began with plain engines. Modern locomotives 
are efficient and necessarily complex power plants. Between 
these two there is a vast difference. Improvements were de- 
veloped independently, usually not by the builders but by 
independent companies, each devoting its efforts to its par- 
ticular problem. This has brought highly developed in- 
dividual factors for increasing capacity or improving effi- 
ciency. In the combination of these factors with improved 
detail design, co-ordinating the locomotive into a truly effi- 
cient power plant, lies our present problem. Weight ques- 
tions now predominate. The locomotive must be designed 
as a whole. It must not be condemned to run for life without 
certain efficiency factors because weight limits do not permit 
of applying them. Because of weight limits locomotives are 
being built today without boosters, stokers and feed water 
heaters. These particular engines cannot even be built for 
later application of these efficiency factors and must run 
wastefully for the next 20 or 30 years. But truly co- 
ordinated designs will permit of obtaining the savings these 
factors are ready to effect. 


Superheaters 


The further progress of superheater design must neces- 
sarily be along the lines of more boiler and more superheater 
capacity per square foot of tube area available. Obviously, 
boiler sizes cannot continue to increase, and if we are to 
build larger capacity locomotives we must make them more 
economical in steam consumption, or produce more power 
from a given boiler size, or both. This is the aim of the 
type E superheater. In the selection of a superheater con- 
sideration also must be given to cost, weight and maintenance. 
The type E superheater is more expensive in first cost than 
the type A and can only be justified where the demands 
upon the boiler thus fitted warrant its installation. An 
important development in superheating lies in placing the 
throttle in such position as to provide superheated steam 
for the auxiliaries. 


Thermic Syphon 


The thermic syphon supplies two greatly needed features: 
First, increased absorption surface in the firebox for radiant 
heat; second, improved circulation at the place where it is 
needed most, at the hottest part. This factor adds weight, 
but every pound of weight is where it will do the most good. 
Efforts to provide re-entering radiant heating surface from 
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firebox sheets have been made but never before has the 
maintenance problem been solved in this connection. No 
new locomotive should be built without this improvement or 
its equivalent, if you can find its equivalent. 


Feed Water Heaters 


Feed water heaters are coming forward rapidly. They 
catch and return to the boiler a proportion of the heat that 
is on its way to waste. They also reclaim about 15 per cent 
of the water used. They compel the exhaust steam to help 
the boiler and the ‘firebox. Incidentally, the feed water 
heater is a good example of the necessity for co-ordination. 
It calls for design and development in unison with the super- 
heater and other factors. No locomotive should be built 
without this conservation feature. Locomotive people in the 
past have not felt the need of it, but they need it now. They 
need it for increased capacity, for fuel conservation and for 
elimination of water stops. ‘Closed heaters and open heaters 
are now operating on locomotives with success. 


Mechanical Stokers 


Mechanical stckers remove the limitations to the amount 
of coal that can be put on the grates of a locomotive. They 
provide means for getting more horsepower into the firebox, 
more than the best and strongest of firemen can throw through 
the firedoor. Mechanical stokers have made the big, power- 
ful coal-burning locomotive possible. In relieving us of one 
limitation they have introduced another, that of burning the 
coal that they can supply. 


Improved Valve Motion 


Improved valve motions have contributed to increased 
capacity. ‘They have emphasized the importance of steam 
distribution, of valve setting and of valve motion mainte- 
nance. They have helped the boiler materially and have 
contributed their quota toward developing locomotive prac- 
tice along the lines of economy and certainty of operation. 
Look at the article in the Ratlway Mechanical Engineer, 
June, 1922, page 315, to see how one road. saved twenty 
dollars per trip by correcting valve setting. This indicates 
the value of another phase of co-ordination. 


Power Reverse Gears 


Power reverse gears have done their part. Cut-off adjust- 
ment is most important in securing maximum cylinder power 
without waste of steam. It is absolutely impossible to ob- 
tain and maintain correct adjustment by hand with varying 
demands for power because locomotives have become too big 
for hand adjustment. Efforts are being made to secure the 
right cut-off adjustment automatically, an important thing 
to do. Cut-off adjustment merits infinitely more attention 
than it is receiving. By incorrect cut-off adjustment it is 
easy to lose 10 or 15 per cent saving that some efficiency 
factor has made. Locomotive engineers need to be shown 
just what cut-off to use for every speed. Bright minds have 
already worked out this part of our co-ordination problem. 


Water Purification 


Boiler water treatment and facilities for quick washing 
of boilers contribute their part. Some years ago the speaker 
rode on an engine that could not blow its whistle because 
of the character of the water used. Think of what such 
water did to the firebox sheets and flues and the cost of this 
handicap. Water treatment and boiler washing equipment 
help the firebox. Money invested in improving boiler water 
supply is sure to yield large returns. Do not expect a boiler 
to work against the handicap of boiler scale, one of the most 
effective heat insulators known. 


Steam Separators 


Knowing as we do that the locomotive boiler is forced 
and that forcing carries much solid water over into the super- 
heater, we must extend the use of so-called steam separators 
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to relieve the superheater of double duty. It is enough to 
ask the superheater to superheat steam. Whatever we do to 
increase the activity of the firebox and its circulation in- 
creases the importance of keeping the water back in the 
boiler. Steam separators are working satisfactorily. What 
are you doing about this? l 


Alloy Steel Parts 


Beginning in 1884, the application of the principle of 
lightening reciprocating and revolving weights in this coun- 
try has certainly been deliberate. This improvement is com- 
ing forward rapidly. During the past year 20 railroads have 
built over 1,000 engines with reciprocating parts of alloy 
steel to the relief of not only the firebox, but of rails and 
bridges. Weight limitations have been rather arbitrary. 
Static weights are not the only weights to consider. Track 
officers are beginning to take dynamic augment into account 
and when these forces are considered, they co-operate for 
still more powerful locomotives. Simple alloy steels which 
do not require quenching and tempering remove the cnly 
obstacle to this greatly needed development. A saving of 
a blow of 3,224 lb. per side of an engine every time the 
drivers turn, in say 30 years, is not to be overlooked. Neither 
is a saving of 1,800 lb. in actual weight of moving parts 
to be ignored. What do you think of reciprocating parts of 
a big freight engine that weigh 2,600 lb.? I call it brutality, 
not engineering. 


Fan Blast 


No thoughtful person can fail to see that the method of 
producing draft by the blast of the exhaust jet is inefficient 
and wasteful. Its automatic adjustment of the draft to the 
demand for steam and its simplicity are the only justifications 
for its persistence. It soon must give place to something 
better. This has not yet been made completely successful, 
but it must be worked out to a conclusion. We pay too 
much in fuel for the draft of big engines today. Let us 
encourage efforts in this direction. I am informed that a 
test on a certain big Mikado engine showed a loss of over 
800 hp. to blow the fire in the usual way. 


Excessive Weight on Trailers an Important Problem 


Trailing wheels were added to carry large fireboxes. They 
are needed for power at speeds when high boiler horsepower 
is demanded. The booster puts these wheels to work at low 
speeds, in starting and at critical points on grades and turns 
this less to advantage at times when high boiler capacity is 
not needed. It helps the operating officer to increase tonnage, 
to increase acceleration to speeds. It is the means whereby 
a trailing wheel locomotive is placed in the class above itself 
as to tractive power. It avoids the necessity for another 
pair of drivers, needed in starting but superfluous when the 
train is rolling. The booster is a necessary improvement. 
It increases the weight of the back end of the engine and we 
must provide for this weight. It most certainly cannot be 
taken out of the firebox weight but must be taken care of 
in addition thereto. No locomotive with trailing wheels 
should be built without utilizing these wheels for traction 
in starting and on the critical points on grades. 


Ash Pans 


Long locemotive runs reveal weakness in this neglected 
item. Pans must be larger. They must have greater air 
openings in order to reduce the vacuum below the grates. 
A ratio of 14 per cent of the grate area is considered satis- 
factory if the rate of combustion is low enough, but with 14 
per cent over one inch of vacuum has been measured in the 
ash pan. Why not make this area of opening 20 per cent 
of the grate area? Why not make openings as large as 
possible? We should supply at least 33 per cent excess 
air which means 16 lb. of air per pound of coal. Do you 
realize that at a combustion rate of 120 lb. of coal per square 
foot of grate per hour nearly one ton of air must be supplied 
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every hour for every square foot of grate area? What loco- 
motive gets that much? Do you realize that at 10 Ib. of air 
per pound of coal and a consumption of 10,000 lb. of coal 
per hour the firebox will demand 1,300,000 cu. ft. of air, or 
100,000 lb. per hour? 


Grates and Grate Areas 


Test plant records indicate that we are forcing fires to the 
point of inefficiency. Fig. 1 indicates a drop of 6 per cent 


LETT T TT Se Sh Skee ea eee eee eee 
SOE tee GSEs See SESE ae See 
Se eA T STD ety TW a 
Cet tsa eee eee ee eee 
BORER EHEHEHEH EH 

Ser BER 
ERENER Bi al 6 lH il an a 
BL TTS ee H a 
ato HHHH- in LALO T TTT eee 
w ee AHAA T 
FERLERNE NME NS Os 
e Pr rr Ss has eee oe ee 
aeo HHHH Hmm S20 Ree eee 
sl OE RO Sane as ee 
S850 Cena NE ENERESENE 
(| Mae ee ee Sees ITET eee < oo la 
zisot Tes Bene 
w he TTA A TT SE 
= TTT TAE 
Yee 
(dus seed esse HHHH 
gq See eee ee es TE ee ee eee 
ef e T 
SCE 
Soe Eee Pee dees BSR Ree eee ees eee RS 
Se Ss eee eee eee ee eee eRe eee Rs 
(J000008 0008 SOG GGSe SRS SR SS 
E E 
REE H 

E a ATA Taaa 
PPT ee 
EE pom Tigo Hied- 
an | u Ltt 


DRY COAL PER HOUR POUNDS PER SQ.FT. GRATE AREA. 


Fig. 1—Boller Efficiency Decreases Steadily as the Rate of Combus- 
tion Is increased 

in boiler efficiency as the rate of combustion goes up from 
110 lb. of coal per square foot grate per hour to 140 Ib. 
Grates call for immediate intensive study. Why should the 
air openings through grates vary from 26 to 50 per cent in 
62 cases of grate practice for soft coal engines recently 
studied? Differences in the character of coal do not explain 
this variety of figures. Who is in position to defend such 
chaotic practice? 

Grate area affects losses in sparks and cinders. Run of 
mine coal with a large proportion of slack will make more 
sparks and cinders than lump coal, and what about lignite? 
This calls for lower velocity of air through grates. Velocities 
of gases through the firebox range from 100 to 300 ft. per 
sec., aS fast as 200 miles per hour. We cannot wonder 
that this lifts sparks and cinders from the fuel bed. For 
years we have fired much more coal than has been burned. 

Coal does not burn on the grates. The fire itself is mainly 
a gas producer. At the rate of 120 lb. of coal per square 
foot of grate per hour and 12.25 lb. of air supplied per pound 
of coal and with a high volatile coal (Westmoreland with 
14,430 B. t. u. heat value per pound) 2,000 cu. ft. of gas 
is evolved every second. A firebox of 311 cu. ft. capacity is 
filled with gas six and a half times every second. This 
reveals the task we are asking fireboxes and boilers to per- 
form. We must do our best to take as much of this heat 
as we can while it is in our hands. This calls for firebox 
volume and combustion space. These add weight. The job 
of the firebox is to absorb radiant heat. This discussion 
does not attempt to cover the absorption of the heat after it 
is created. It may be said, however, that progress in the 
direction of reducing the rate of combustion by providing 
larger grates helps in the next step—that of absorbing the 
radiant firebox heat. When grates are large enough it is 
easier to get the volume the firebox requires, but this again 
brings us face to face with the problem of weight. 
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Firebox designers are faced with the fact that the firebox 
evaporates about 40 per cent of the total. Firebox heating 
surface is from 5 to 10 per cent of the total heating surface 
but it effects from 25 to 50 per cent of the total evaporation. 


Why is it necessary to fight for steam in a fairly well de 
signed and proportioned coal burning firebox when that same 
firebox yields steam “to burn” when oil fuel is introduced ? 
Oil burning temperatures that range about 2,500 deg. F. as 
compared with about 1,800 deg. F. for coal is the answer. 
Coal fire temperatures may be raised by forcing but with 
correspondingly increased spark and cinder losses. We must 
get greater volume of heat trom coal. 

-In locomotive service oil has always been burned in fire- 
boxes designed for coal. Oj] leaves no ash, discharges no 
sparks or cinders and, if it has air enough and room enough, 
it burns completely. In many oil burning engines, however, 
the combustion space is too small and the action resembles a 
blowpipe flame. This puts tube and firebox sheets to a test 
that they would not encounter if more combustion space was 
provided. Why not design a real oil burning locomotive 
firebox, which the writer believes has never been done? 
Would it have a circular cross section and a long combustion 
chamber? To get the utmost out of oil, weight must be 
added at the back end. Therefore, the weight problem is 
common to oil and coal burning. 

High rates of combustion brought the wide firebox. The 
wide firebox brought the trailing wheel. The stoker elim- 
inated the limitation of the human hand, arm and back. 
Locomotive improvements that make for greater capacity, for 
efficiency and economy have delayed the next step but in- 
creasing demand for power has again brought a limit. Again 
it is the firebox. Not only must we provide weight for the 
larger grate and the locomotive furnace but we must have 
the booster and the stoker—all at the back end of the engine. 


Threatening Limit to Locomotive Progress 


While locomotives have been increasing materially in size 
in the last few years, certain limiting features have not been 


_ correspondingly increased. Locomotive designers have met 


this limitation by the addition of front truck and driving 
wheels to take care of the additional tractive power. 

In conventional locomotive designs the firebox has been 
carried by one pair of wheels located underneath the grates. 
The wheel load of the trailer is, of course, subject to the same 
limitation of weight as the drivers. In practically all modern 
designs trailers have been loaded up to their limit. Weights 
as high as 60,000 or 63,000 1b. have been used.: Most roads 
do not like to exceed 55,000 lb. and some confine the limits 
below that figure. It is evident that the size of firebox 
as related to the grate area and firebox heating surface is 
obviously limited by the allowable weight on the trailer axle. 

In the search for means for increasing the power of the 
locomotive we have now come squarely up against this lim- 
itation of trailer weight. Greater and greater horsepower 
outputs are required which call for larger firebox volume and 
more grate area for burning the coal. With the present con- 
struction we are limited by the trailer wheel load mentioned 
above. The consequence of this has been that the size of 
grate area and fireboxes have not kept pace with the increase 
in cylinder horsepower output. An attempt has been made 
to make up for this by adding heating surface in other parts 
of the boiler which are not carried directly over the trailer, 
but this is only a partial remedy for the difficulty. The 
result is that the grate being limited as indicated, there has 
been a constant tendency to burn more and more coal upon 
a given area of grate or to increase the rate of combustion. 
In some modern designs the rate of combustion per square 
foot of grate to meet the maximum horsepower demands has 
gone as high as 130 lb. based upon first-class coal. In fact, 
‘the rate has gone much higher. It has been conceded that a 
rate of 120 lb. of coal per square foot of grate is a figure 
‘which should not be exceeded, and numerous tests indicate 
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that if a lower rate could be secured increased boiler effi- 
ciency would result. To sum the matter up, further develop- 
ment and extension of locomotive power is dependent upon 
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Fig. 2—Increasing the Rate of Firing Beyond the Capacity of the 
Firebox Does Not Give a Corresponding Increase in the 
Amount of Steam Generated 


adequate methods of taking care of larger grate areas and 
firebox heating surfaces than present construction allows. 

Fig. 2 gives a good idea of the influence of the rate of 
combustion upon locomotive performance. This curve shows 
total water evaporated plotted against dry coal fired per hour 
in pounds per square foot of grate for a Mikado type loco- 
motive. There is a break in the curve after about 130 lb. per 
square foot of grate per hour is reached. That the perform- 
ance of the boiler is not limited by the ability of the heating 
surface to absorb heat is shown by the smokebox temperature 
curve. There is no break in this smokebox temperature curve 
at the point where the evaporation begins to fall off. This 
conclusively shows that it is a combustion condition that 
causes the falling off in rate of evaporation. 

Using Fig. 2 as an example, suppose that we have a loco- 
motive designed to burn 120 Ib. of coal per square foot of 
grate per hour, and that this design is based pon using coal 
of 12,500 B. t. u. If the engine receives a tank of coal 
averaging 11,000 B. t. u., the rate of coal per square foot 
of grate per hour would immediately jump to 137 1b., at 
which point the curve is rapidly sloping away and propor- 
tionately a very large amount of coal must, be added to 
secure a relatively small increase in total evaporation. Con- 
sequently the increasing rate of combustion interposes resist- 
ance to efforts to produce more power. 

The condition thus cited is not an unusual one in railway 
practice. Reports show engines failing for steam on account 
of bad coal. As a matter of fact, the engines failed because 
the rate of combustion had to be forced above the possibilities 
of the grate. If our locomotives were designed for about 100 
lb. per square foot of grate per hour for an engine designed 
with the boiler proportions about as indicated in Fig. 2 we 
would be working on a portion of the curve where there is 
all even slope, and there would be a margin for.poor coal. 
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These are test plant figures and it may be urged that they 
do not reflect road conditions. A road test on 4-8-2 class 
engine on an important road gives results as shown in Table 
I. The average of three runs with an average train shows 
that 91.17 Ib. of coal were burned per square foot of grate 
for the time the throttle was open. The average of three 


Taste I—Rate oF COMBUSTION AND EFFICIENCY FROM Roap Tests oF 4-8-2 


LocomOTIVE 
Coal per sq. ft. 
grate time Boiler efficien 

Run No. e open (dry coal basis) 
Bp eine ean ewe Geel Saeed 92.13 61.05 
e is Gee Bde es dae eS EE 88.57 62.04 
GO. a585 oh anand et sume er 92.82 62.05 
Average 6.6 oon eee ewe eH 91.17 61.71 
LO iid ccs eta wens 124.76 55.51 
I2 eke overt ee be a b ees 129.36 51.01 
E E E OE EE ee eats ies 120.26 57.93 
Average 6 cine eee ites 124.79 54.82 


runs with a heavy train shows that 124.79 lb. of coal were 
burned per square foot of grate while the throttle was open. 

This indicates conclusively that in actual practice we are 
duplicating test plant conditions set forth in Fig. 2. It is 
also important to note that the average boiler efficiency for 
the lower rates of combustion was 61.71 per cent, whereas 
when the boiler was forced and the rate of combustion was 
124.79 lb. per square foot per hour the efficiency of the boiler 
fell off to 54.82 per cent. Grate area has become the most 
important single limiting factor in locomotive development. 
How to increase it and still meet wheel load conditions is 
the problem locomotive designers are facing. 

History repeats itself. In 1895 the Chicago, Burlington 


& Quincy found its rate of combustion mounting to 200 lb. 
Engine No. 590 


of coal per square foot of grate per hour. 
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cab, ash pan and cab parts are carried on supports attached 
to the boiler mudring. Suitable bearings are placed at the 
rear of the firebox connecting with the articulated frame. 

This design removes the limits imposed by the single trail- 
ing axle. It permits of a grate and firebox design to suit 
any coal conditions and any desired rate of combustion; it 
allows an increase in ashpan capacity of from 75 to 100 per 
cent. It reduces to a minimum the lateral offsets on curves 
between the rear engine frame and the tender. 

This Lima 2-8-4 type locomotive was designed for a limit- 
ing load of 54,000 Ib. per axle. It has the following prin- 
cipal characteristics : 


WEIGHTs IN WURKING ORDER 
Engine thick: < 3.60 eee £4 uneei eh cis are on BRAS OS we 
Drivers onore earren He ey hohe Ree Ee eS ee 212.600 Ib. 


Trailer unit (front wheels).................2.0055 28,000 Ib. 
Trailer unit (rear wheels).............02 cc cee eee 53,000 Ib. 

Total socks wate i ee ee ee bee 322,000 Ib. 
Heating surface—firelxx, svyphons ani arch tubes. 375 8q. ft. approx. 
Heating surface, tubes and fues acs cn oers beah 3,162 sq. ft. 
Heating surface, totalna a ea acer co he eke eka 3,537 sq. ft. approx. 
Superheating BUEIACE: \ ye ica doi ath AAEN A 915 sq. ft. 
Grate area e Siete Gd wee ee Lop a 9 iad fe tinea 76.2 9q. ft. 


Locomotive wheel action on the rail calls for a study of 
the wave effect of the weights imposed by the various wheels. 
Fiber stress in rails is affected by two things other than 
speeds: First, the weight on each individual locomotive wheel 
and, second, the distance between the points of application 
of those weights. Progress of the locomotive on the track 
produces waves in the track. The track reacts, as much as 
it has time to react, after each wheel passes. Trailing wheels 
are far enough behind the drivers to allow the track to spring 
upward behind the rear drivers. The trailers knock it down 
again. Because of this, trailer weights are most important 
and so also is the distance between the trailer wheel and the 
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Fig. 3—Proposed Design to Overcome Firebox manna \ 


with a wide firebox reduced it to 112 lb. to do the same work. 
We have again reached the firebox, the grate area limit. We 
are again forcing locomotives beyond the point of economical 
operation. We are burning coal at from 140 to 180 lb. per 
square foot of grate area per hour. Think back to the argu- 
ments that brought wider fireboxes 25 years ago. Furnace 
limitations brought improvement then. They call for im- 
provement now. We caught up then by adding a trailer axle. 

Another frailer axle appears to be our recourse now. 
Other improvements have delayed this necessity but we must 
now catch up with the improvements. 

The locomotive design illustrated in Fig. 3 shows a pro- 
posed solution of the problem which has not yet been worked 
out in practice. This is the result of a large amount of study 
and planning. It is designed to permit of any desired size 
of firebox within ordinary limits of width and length. Stokers 
can be used and the booster applied and still not exceed 
prevailing trailer load limits. Fundamentally, the design 
consists of an articulated frame, the articulated point being 
placed back of the rear driving wheels. The frame members 
under the firebox are placed outside of the trailing wheels, 
thus giving maximum ashpan space and permitting an easy 
and desirable booster, stoker and foot plate application. The 


rear driver. If trailer wheels carry say 75 per cent of the 
average weight on driving wheels the rail stress produced by 
the trailers becomes almost as great as the stress from the 
drivers themselves (American Railway Engineering Associa- 
tion Proceedings, Volume 21, 1920, page 719). This strongly 
supports the suggestion of four wheels under the firebox with 
wheel spacing and wheel loads that will prevent the destruc- 
tive track effect of present trailer practice by an additional 
pair of wheels which will tend to keep the track down until 
the second trailer axle has passed. The four wheel articu- 
lated trailer promises to help to answer this rail problem. 

Tradition says that the locomotive must be as simple as 
a grindstone. Railroad operation today says that it must be 
powerful and efficient. Power and efficiency in locomotives 
are not to be had except by complication, by adding to the 
locomotive factors that increase power that cannot be added 
in any other way and factors that save waste that cannot 
be saved in any other way. Every one of these factors in- 
creases weight. This weight must be provided for. In my 
opinion the four-wheel articulated trailer is the solution. 
We have put the additional carrying wheels under the wrong 
end of the engine. Why not put them where they are most 
needed, under the business end, under the firebox? 
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De Luxe Passenger Cars for Chinese Railway 


Modern Steel Equipment Conforming to American Practice Built 
for the Tientsin-Pukow Line 


HE Tientsin-Pukow Railway, owned by the Chinese 
Government, is one of the most important north and 
south lines in China, the Pukow terminus being on 

the Yangtze river opposite Nanking, while Tientsin is the 
port of Peking. The American Car and Foundry Export 
Company has supplied five trains de luxe to this road, all 
of the cars being of steel. The total order includes 43 cars: 


An exterior view of one of the private cars is shown in 
Fig. 1. In outside appearance, all of the cars are similar. 
An arched roof is used, and the roof is built with double 
carlines so that there is a free circulation of air between 
the steel ceiling on the inside-and the outer sheathing. 

In the first-class compartment sleeping cars, each com- 
partment has its own lavatory and the beds are placed trans- 


Fig. 1—A Private Car of Modern Construction for the Tientsin Pukow 


10 first-class, 10 second-class and 10 third-class sleeping 
cars; 5 drawing room and sleeping cars, and 5 dining cars, 
all of which were 72 ft. 6 in. long. There were also 3 
private cars, 76 ft. 6 in. long. 

The general design of the cars is the selection of the di- 
rector general of the railway and his associates, all of whom 
are Chinese. In general, they have adopted the American 
arrangement of floor plun in the dining cars, while for the 
sleeping cars compartment sleepers are used for each one 
of their three classes—first, second and third. 


versely, instead of longitudinally, in the car. The capacity 
of this type is 16 passengers per car. 

In the second-class compartment, The Mann type of berth 
has been used, two upper and two lower berths per compart- 
ment. The backs of the sofa seats fold up to form the up- 
per berth. There are seven compartments in each car, 
making the total capacity 28 passengers. 

In the third-class compartment, each compartment has 
six berths, one formed by the sofa seat, one by the sofa 
back, and the topmost one by a hinged berth swinging out 
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from the side of the car. Forty-eight passengers can be ac- 
commodated in each of these cars. p 
The interior of a private car is shown in Fig. 2, that of a 
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Fig. 2—interior of Private Car 


first-class compartment sleeping car in Fig. 3, of the dining 
car in Fig. 4, and a section of a combination drawing room 
and a sleeping car in Fig. 5. 

All of the cars are modern throughout, having steel con- 
struction, electric lignt>, steam heat, and equ'pment along 


Fig. 3—Interior of Compartment in First-Ciass Sleeping Car 


the lines of the best practice in this country. A four-wheel 
truck with steel frames is used for all the cars. 

This equipment was completely erected and varnished in- 
side and out in the American Car and Foundry Company's 
shops at Wilmington, Del., before shipment. The cars were 
dismantled and shipped in sections from Wilmington, Del., 
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to Pukow and reassembled there quickly without having 
sustained any damage iu transit. By a special method de- 
veloped by the American Car and Foundry Company it was 
possible to erect the cars, rivet the sections together and put 
them into service, without even the addition of a coat of 
varnish, in the railway shops at Pukow. The work was 
done most efficiently by the Chinese workmen employed in 
the railway shops. The installation of the heating equipment 


Fig. 4—The Dining Cars Conform to American Practice 


and a very large amount of plumbing work, and the electric 
lighting installation, wires for which were run in conduits, 
presented no difficulties at all to the force of workmen who 
were employed. 

The American Car and Foundry Company has recently 
built at the Wilmington, Del., shop narrow gage steel cars” 
for the Chilean State Railways. As in the above, these cars 
comprised among others sleeping cars of modern steel con- 


Fig. 5—interior of a Combination Drawing Room and Sleeping Car 


struction, fully equipped in the builder's shops, and then 
taken apart in sections, boxed, and shipped by sea to Co- 
quimbo, Chile. These cars arrived at Coquimbo a short 
time before the earthquake and tidal wave, and by reison 
cf the congested condition of the Coquimbo shops, they were 
erected about 100 milcs along the line from Coquimbo. Be- 
cause of this the cars were not destroyed, while the larger 
part of the equipment in Coquimbo simply disappeared, 
being swept away by the tidal wave. 


APRIL, 1929 


Treated Timber Decreases Service 


Cost of Cars” 


Woon. which is subject to decay, is used more exten- 

sively in car construction than any other material, 
and a detailed study of this subject reveals the fact that 82 
per cent of all timber removed from cars was removed be- 
cause of decay. Consequently preservative treatment of 
car material must be given consideration by the officials of 
all railroads. : 

The two important phases of this subject are the cost 
and the effect on the lading. Obviously the lading of stock, 
flat or coal cars will not in any way be affected, regardless 
of the kind of treatment. 

In 1918 the Marsh Refrigerator Service Company, Mil- 
waukee, Wis., placed in service several refrigerator cars with 
creosoted sills, sub-flooring and roof boards and to date has 
not received any complaints about contaminated lading. In 
1920 the Chicago, Burlington & Quincy placed in service 
four dining cars with creosoted sub-flooring. No contamina- 
tion of foods or complaints of passengers have been noted 
on these cars. In view of these facts it is, then, safe to as- 
sume that the treatment of grain car sills will not cause con- 
tamination of the lading. 

We have, then, the following material that can be treated 
by any process desired without any contamination of lading: 

Sills for stock, flat, coal, grain and refrigerator cars; 
posts for stock, coal, grain and refrigerator cars; flooring 
for stock, flat and coal cars and sub-flooring for refrigerator 
cars, and roof boards for refrigerator and stock cars. 

In our consideration of the treatment of this material the 
only question is, “Will it pay?” 

Answers to questionnaires sent to the mechanical super- 
intendents of the leading railroads bring out the following 
facts as to the average life of certain parts of cars: 


Stock car deckinige x5 662 io 5 i og RO base ee beens e oes 2 to 6 years 
Stockcar sills: seriste aaeeea eee Che see et 5 to 8 years 
Stock car -fTOOfn? s: 6055 24602 Se sa Ses os Se eee Pree eee ed 4 to 6 years 
Stock car side D0StS.«.-s0s ee ea ed ee es oe Oe Ga bees 4 to 6 years 
Stock car end poSts8........ 0... cee cee cee eee eee ee eee eee 6 to 8 years 
Flat car decking 2..6d6ie0ce he bsaw ewe eid tals tains ees 6 to 8 years 
Refrigerator sills «.csc0 e566 os ac tGecs cede etwas ee ieiwn es 4 to 5 years 
Refrigerator sub-flooring.......... 00... eee c ee eect eee 3 to 4 years 


No one claimed more than 8 to 9 years life for any of 
the above parts. 

Unfortunately there has been very little treatment of car 
material, so this committee is not in position to offer any con- 
clusive evidence of the average life of treated material. 
However, in 1911 the Chicago, Burlington & Quincy placed 
in service 200 stock cars with treated sills and decking 
(treated by the Bethell process, 12 lb. of creosote per cu. 
ft.) and to date not one of the treated sills has been taken 
out except those that were broken in wrecks. None of the 
decking has been removed except that broken either by 
heavy loading or wrecks. 

We feel sure that well treated sills and posts on all classes 
of cars will never have to be renewed, except as they are 
broken in wrecks, and we know that the Burlington will 
get an average life out of their stock car decking (sub- 
jected to harder usage than any other with the possible ex- 
ception of refrigerator decking) of at least 16 years. The 
majority of this decking, after 12 years’ service, is in per- 
fect condition today. It is certain to give further service 
for at least the normal untreated life, or four years addi- 
tional; therefore, we may expect at least 16 vears’ life. 

Using the above figures of four years as the average life 
of untreated stock car decking ind 16 years as the average 
life of treated stock car decking, the costs are as follows: 


*Report presented by the Committee on Car Material at the nineteenth an- 
nual meeting of the American Wood Preservers’ Association, held at New 
Orleans, La., January 23-25, 1923. 
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price of lumber. 


UNTREATED l 
648 ft. b. m. (36-ft. car) at $40 per M...... ee cee cece $25.92 
Labor laying deck om car..........ecscsssssoessessesesosrosse> 7.50 
Total- cost sice rias esa. A ete Boke E eke eww eee ee $33.42 
Cost per year 6.6io285 we ee ete eee sy oe karate edaweeeals 8.36 
TREATED 
648 ft. b. m. (36-ft. car) at $40 per M.......... eee ee ee ee 25.92 
Treatment of 648 ft. b. m. at $15.43 per M.......... 0. eee 10.00 
Labor laying deck on Cat cc 0546 bois. 3 646 de eae welhdawsiue aeSas 7.50 
Total cost owes oa eee ic eA oS SoS? dee OA ea $43.42 
Cost ‘Per yeap acces Hic as cow Gace seared bee ener Faas Bees 2.71 


These figures on the cost of treatment are based on the 
cost of treating fir lumber with the straight creosote process 
at the Galesburg treating plant in the month of April, 1922, 
and include the following costs: unloading lumber from car 
to ground for seasoning; loading seasoned lumber from 
ground to tram for treatment; loading treated lumber from 
tram to car for shipment; supervision and overhead of 
operating treating plant, and preservative absorbed by the 
lumber (12 lb. creosote per cu. ft. at 12 cents per gallon). 

There are probably as many different methods of figuring 
the cost of treatment as there are organizations using treated 
material. However, this committee cannot nor is it ap- 
pointed for the purpose of extensively working up data as 
to the best methods of figuring cost. The above method is 
used, not to show the exact saving, but to form a working 
basis from which to prove that ‘here will be a saving. We 
wish to call attention to the fact that it does not figure the 
cost of equipment nor does it make any allowance for the 
ne a profit to which a commercial firm would be en- 
titled. 

The above is the highest priced treatment known. Treat- 
ing with an empty cell process, 6 lb. creosote per cu. ft., the 
cost of treatment would be reduced $4.39. Treating with the 
Card process, 3 lb. creosote, 14 lb. zinc chloride per cu. ft., 
the cost would be reduced $5.78. Treating with the Bur- 
nettizing process, 14 lb. zinc chloride per cu. ft., the cost 
would be reduced $7.97. 

As previously stated the committee is handicapped by 
lack of data as to the number of years’ life obtained by treat- 
ment but let us assume for the time being that we may ex- 
pect 16 years’ life from stock car decking treated by any 
of the above processes, we find that the vearly maintenance 
costs are: 


Untreated decking sorro a re aed he eS aa ea wane eee $8.36 
Bethell process treated decking. ..... 0.0... 00. cc cece cece eee c eens 2.71 
Empty cell treated decking. ........... 0. ccc cece cee eee e ences 2.41 
Card treated Gecking oes i044 6500b.06 8 Soe oo hd nannan nran 2.33 
Burnettizing treated decking......... 20... 0. ccc ce cece ee ce ee eaaes 2.19 


The above figures do not represent all of the saving. In 
these figures there has been no consideration of the loss of 
service of the car while it is in the repair yards having de- 
cayed parts renewed, neither has there been any considera- 
tion of the destruction of other material that is in good con- 
dition necessitated by th: renewal of bad order parts. An- 
other point that cannot be given definite figures is the sav- 
ing effected by holding down the price of the car material. 
The price of timber, the same as any other commodity, is 
governed by the supply and demand. By conserving the 
supply and cutting down the demand, which we can do by 
preservative treatment, it will be possible to hold down the 
The time has urdeniably come when the 
necessity for the conservation of our forest supplies makes 
it prohibitive for us to use untreated lumber any place where 
we can appreciably increase its life by preservative treat- 
ment. 

To give the lowest possible annual maintenance car mate- 
rial must be treated by one of the standard pressure processes. 
While it is true that dipping, spray or brush treatments will 
increase the life of timber, it is also true that by pressure 
treatment the life will be so much further increased that the 
extra cost will be entirely warranted. This is particularly 
true with fir and hardwoods. f 

The collection of data based on results obtained over a 
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period of several years ty different processes is necessary in 
order to definitely decide what treatment will be the most 
practical. However, at the present time the committee be- 
lieves that treatment should be made by one of the processes 
using creosote, and are further of the opinion that full cell 
treatment by the Bethell process will give a bigger net ab- 
sorption than is necessary. However, where the ideal treat- 
ment is not available, one of the inferior treatments would 
be a profitable investment. 

We recommend that in the construction of new cars, the 
treatment outlined above be applied to all material that can 
be treated without harmful contamination of lading. We 
also recommend that a sufficient stock of treated standard 
material be kept on hand at the repair shops to be used in 
making repairs to bad order cars. > 

The committee is composed of the following members: F. 
S. Shinn (C. B. & Q.), chairman; K. C. Barth, Service 
Bureau, American Wood Preservers’ Association; H. C. Bell 
(N. & W.); S. M. Elder (B. & O.) and Frank McCrory 
(C.R.1.& P.). 


Lumber for Italian Passenger Cars 


"THE kinds and quantities of the different woods employed 

in building a passenger car for the Italian State Rail- 
ways are treated in considerable detail by Ing. Gaetano 
Castlefranchi in a recent issue of I] Legno, an Italian lumber- 
trade magazine. The article is especially interesting because 
of the detailed analysis of the available varieties of wood 
and the cost. 

The car with which the article deals is the standard third- 
class coach used for most passenger traffic on the main lines. 
It has four compartments at each end, a lavatory in the 
middle and a corridor running along the side. 

Six woods enter.in the construction of these carriages: 
Teak, oak, elm, Southern pine, fir and walnut. The frames 
are teak, the Siam variety being considered the most desirable 
since it is easily worked and has few defects. Java teak has 
too many knots and wormholes. The interlacing fibres of 
Borneo teak make it too liable to crack when worked. African 
teak—not related to true teak—might be serviceable, but is 
almost unknown in Italy and would have to be imported in 
considerable quantities of selected and uniform grades before 
judgment on its adaptability could be rendered. Walnut can 
not be used for the frame because it rots too readily when 
brought in contact with nails or bolts. 

Southern yellow pine has been found best for siding. 
European larch could not well replace Southern yellow pine, 
because the former wood has so many knots that its yield in 
usable sheathing would make the ultimate expense unduly 
high. 

Such woods as beech, maple, linden, cherry and sycamore, 
as well as several kinds of Italian lumber, which on first 
thought might serve as carsiding, are out of the question 
since experience has shown that, when worked, they warp 
or split easily. Well-seasoned beech has not been given a 
sufficient trial for manufacturers to be assured regarding its 
fitness, but Italian experts believe that this wood, even after 
being seasoned, is likely to rot when exposed to moisture. 

When the cost of the lumber placed in the finished carriage 
is derived from the price and quantity as purchased in its 
original marketable form, according to Italian mill practice, 
it must be considered that the cubic volume of the purchased 
lumber runs from 130 to 135 per cent of the volume of the 
finished wood finally used. For example, sawing oak logs 
into boards fit for use gives percentages of the weight of the 
original logs in various products, as follows: Bark, 7; saw- 
dust, 8; firewood, 17; chips, 10; general waste, 20; finished 
boards, 38. Since, on the basis of a 38 per cent yield of 
boards from the logs and a cost of the latter at present coming 
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to 34 lire ($1.73) per 100 kilos (220.5 lb.), the 380 kilos 
(838 lb.) of boards obtained from a metric ton (1,000 kilos, 
or 2,204.6 lb.) of logs would cost 340 lire ($17.34), plus 
90 lire ($4.59) for labor and general expenses, or a total 
gross cost of 430 lire ($21.93). However, this gross cost is 
subject to a reduction of 52 lire ($2.65), the selling value of 
the by-products, since the prices of the sawdust, firewood and 
chips are, respectively, 8 lire, 16 lire, and 21 lire ($0.41, 
$0.82 and $1.07) per 100 kilos. Consequently the final net 
cost of the 380 kilos of boards obtained from a metric ton of 
oak logs amounts to 378 lire ($19.28), or 0.98 lire ($0.05) 
per kilo (2.205 lb.). At this price, a cubic meter (35.3 cu. 
ft.) of oak boards, taken as weighing 920 kilos (2,028 lb.) 
would cost 900 lire ($45.90). To this cost should be added 
further losses and expenses due to milling, sampling, season- 
ing, etc., which would bring the cost per cubic meter to 990 
lire ($50.49) or $119.08 per 1,000 ft. board measure. 

Commenting on the calculation of the yield in finished 
material from an original given weight of logs, it is admitted 
that the proportion of finished boards may seem rather low, 
but in arriving at the results, ample allowance was made for 
knots, other defects, etc. 

While oak logs give only 38 to 40 per cent finished 
material for car construction, and Slavonian oak planks 60 
per cent, Southern yellow pine timber yields 54 per cent. 

The quantities, prices, and costs of the lumber used in 
building a third-class carriage, are given in an accompanying 
table. | 
The oak used in the calculations of this table comes from 
Slavonia, Jugoslavia. While this imported lumber has a 
higher price, 560 lire ($28.56) per cubic meter, than Italian 
oak, priced at 480 lire ($24.48), the latter gives a yield of 


KINDS AND QUANTITIES OF Lumser Usep For THIRD-CLASS Cars 


Southern Yel- 
low Pine Fir 


Teak Oak Elm Walnut 
1. Volume. of finished ma- 
terial required, cubic 
meters pean SE 8.60 1.13 0.65 4.1 2.25 0.035 
2. Form of lumber pur- L 
arge Large Lar 
Chased .seseerereesoe | Boards planks p s Timbers Boards plan 
3. Purchase price of lumber, 
lire per cubic meter.... 2,600 560 430 630 295 1,000 


P-S 


. Percentage yield of fin- 
ished material from lum- . 
ber, per cent.......... 67 60 51 54 60 75 
. Unit prime cost of fin- 
ished material required, 
lire per cubic meter.... 
6. Unit laber cost and gen- 
eral expense, lire per 
cubic meter ........00. 100 100 100 100 100 100 
7. Value of marketable waste 
and by-products, lire per 
cubic meter .......... 70 55 50 40 35 40 
8. Net unit cost (items 6 
minus 7) of finished ma- 
terial, lire per cubic 
MET Gusside sentetik 30 45 50 60 65 60 
9. Total unit cost (items § 
plus &) cf finished ma- 
terial, lire per cubic 
merer snra mes toate 3.910 975 910 
10. Amount of lumber pur- 
chased to provide re- 
quired quantity (item 1) 
of finished material, 
cubic meters........... 
. Total ccst of lumber 
purchased (item 3 times 
item 10) Lire......... 33,540 1,064 486 
Rat al ov aase smani teh 41,048 Lire ($2,093.45) 


n 


3,880 930 860 1,160 490 1,330 


1,220 555 


12.9 1.9 1.13 7.6 3.46 


pot 


i 


4,788 1,110 


only 51 per cent in usable material as against a yield of 60 
per cent for Slavonia oak. The amount of Italian oak planks 
which it would be necessary to buy would be 2.26 cubic 
meters, as compared with 1.90 cubic meters of Slavonia oak 
planks, in order to provide the 1.13 cubic meters of finished 
material required. 

The grand total cost of all lumber used equals 41,048 lire 
($2,093.45). The value in lire per cubic meter multiplied 
by 51 and divided by 424 will give the value in dollars per 
1,000 board feet at the December, 1922, rate of exchange, 
according to which the lire equaled $0.051. 


| Thermal Stresses in Steel er Wheels 


Results of Investigation by the Bureau of Standards to Determine 
Effect of Heating Due to Brake Applications 


By George K. Burgess and G. Willard Quick 


INETEEN steel wheels have been tested in the labora- 
tory of the Bureau of Standards under conditions ap- 
proximating those encountered in service caused by 

heavy brake applications. The rims of the wheels were 
heated to a temperature of 380 deg. C. (716 deg. F.) by 
passing an electric current through a band of soft steel en- 
circling the wheel. The resulting stresses were calculated 
from strain-gage measurements after correcting for thermal 
expansion. Eight worn wheels and eleven new wheels repre- 


sentatives of several manufacturers and purchasers of steel 
car wheels held at the Bureau of Standards in 1920. Ex- 
perienced railway men stated that the tread becomes heated 
to a dull red on long, heavy grades by the application of 
brake shoes. It was agreed that it would be of general in- 
terest and of value to investigate the stresses thus set up, the 
plan being to conduct the tests in a manner identical with 
the procedure followed in the investigation of Thermal 
Stresses in Chilled Iron Car Wheels* with some additional 


Fig. 1—Car Wheel In Test Stand Ready for Bureau of Standards Thermal Test 


senting five types of manufacture were tested and none failed 
in the tests. As a result of heating the rim, the hub moved 
with respect to the rim, inducing tensile stress on the face 
and compression on the back near the hub. Near the rim 
the stresses were in compression on the face and in tension 
on the back except for worn wheels where no stress was 
induced on the face. The maximum surface stresses de- 
veloped were slightly above the yield point of the material, 
producing a permanent set for the first tests on new wheels 
while no set resulted from tests on old wheels or in succeed- 
ing tests on new wheels. 

This investigation was the result of a conference of repre- 
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tests on steel wheels at as high a temperature as possible 
to obtain with the special equipment used and including also 
a survey of the stresses thereby induced in the back of the 
plate. 

Other problems present themselves in connection with the 
subject of stress caused by brake application; as the effect 
of speed, shoe pressure and length of application in produc- 
ing thermal stresses. At Purdue University an investigation 
of these problems, with the wheels revolving while a brake 
shoe is held in contact with the tread, is in progress. In the 
investigation at the Bureau of Standards the manner in which 

*See Railway Mechanical Engineer, August, 1922, page 460. 
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thermal stresses build up in wheels, the magnitude, nature 
and location of stresses have been studied. 


Wheels Tésted and Method of Manufacture 


The wheels were 33-in. steel car wheels representing the 
product of six different plants and five methods of manu- 
facture. Two new wheels furnished by each of four dif- 
ferent manufacturers, one new wheel and two special wheels 
—one with a thin web and one with a straight web—from 
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Fig. 2—Sections of Forged Wheels of Manufacturers U, W and Z 


Fig. 3—Sections of Forged Wheels of Manufacturers V and Y 
Fig. 4—Section of Cast Steel Wheeis of Manufacturer X 


another mill, together with eight worn wheels} representing 
the product of four different plants, made a total of 19 
wheels upon which one or more series of measurements were 
made. The manufacturers co-operating have been designated 
by the letters U, V, W, X, Y, and Z. Table I gives a brief 
description of the method of manufacture. Fig. 2, Fig. 3, 
and Fig. 4 show sections of the various standard wheels. 
Taste I—WHEELS TESTED 


Mfrs. Method of manufacture 
te Forged and rolled from an individual ingot. 


22 in. by 22 in. ingot rolled into 15 in. round which is sheared 


into blanks. The blanks are forged and rolled into wheels. 


Ww Ingot rolled into plates from which biscuits are cut. These biscuits 
: are forged and rciled into wheels. 
X Cast in a revolving mold. First part of pour is high in manganese, 
Y Same procedure as manufacturer V 
forming the tread, while low carbon steel forms plate and hub. 
Zł 90 in., 12 sided, fluted ingot with sand lined sink head is cut cold 
into biccks cf proper weight. These blocks are heated in a 
C nunuoUs furnace after which they are forged and rolled into 
wheels. 


Procedure for Thermal Stress Tests 


In the thermal stress tests the wheel was mounted on a 
hollow water-cooled 6-in. axle. The axle in turn rested upon 
supports. A soft-steel resistor 314 in: in width and % in. 
in thickness was placed on the tread of the wheel, but in- 
sulated from it by a thin sheet of perforated asbestos, and 
an alternating current of 1,000 to 1,500 amperes at 15 to 30 
volts was passed through it. Undue radiation of heat into 
the air was prevented by the use of asbestos covering. Fig. 
1 shows the arrangement of this apparatus. 

The tread of the wheel attained a maximum temperature 
of approximately 380 deg. C. (716 deg. F.) in each run. 
To determine the distribution of temperature in the wheel 
from tread to hub copper-constantan thermocouples of No. 
30 B. & S. gage wire were used—seven couples along a 
vertical radius at approximately 2-in. intervals and seven 
others similarly located along the horizontal radius. Read- 
ings were taken along both radii for the purpose of obtaining 
duplicate results. Two other thermocouples were inserted 
into the tread of the wheel. Thus, four couples, one at the 
gap in the resistor, were placed at equidistant points in the 
tread of the wheel and assurance given that uniformity of 


tFurnished hy the Pennsylvania Railroad. 
tOne standard design, one thin plate, one straight plate. 
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tread temperatures was attained. The 16 copper-constantan 
thermocouples can be seen in Fig. 1, extending from the 
wheel to overhead supports and then down to the potentiom- 
eter on the transformer table. 

A 2-in. Berry strain gage was used for measuring the de- 
formations. Five or six sets of readings were taken at 1-in. 
intervals œn the vertical and horizontal radii on both the 
face and back of the plate. The location of the points at 
which strain-gage and thermocouple readings were taken 
are shown in Fig. 5. 

It was only necessary to survey the stresses along the radii 
of the wheels, since preliminary measurements had shown 
that the tangential stresses were of a compressive nature and 
of relatively small magnitude. 

Identical rates of power input were maintained for each 
test in order to obtain comparative results. It was neces- 
sary to increase the power input near the end of the test to 
attain the desired tread temperature in a comparatively 
short time. The amount of power applied per minute during 
the different periods of the test was as follows: 

First half Wout sss eGa4c-nowwans tes Seal ee ie oie bes 570,000 ft. Ib. 
Second half hour... ......... cee cccccecteeees 690,000 ft. Ib. 
Third half hour................ i aae 770,000 ft. Ib. 
Fourth half hour... ee ee eee eee 797,000 ft. Ib. 

In these tests the resistor completely encircled the wheel 
and was thermally insulated. . Under these conditions a 
larger percentage of the energy entered the wheel than would 
have been the case had the same wheel been subjected to 
brake application in service, due to the fact that part of the 
energy destroyed by friction between the shoe and wheel goes 
to heating the brake shoe, and thence by radiation to the 
air, and, further, the shoe only bears on a small part of the 


circumference, thus allowing the heat in the uncovered part 


of the tread to radiate instead of entering the wheel. 
Readings were taken of the temperature, strain, and power 

input at regular intervals, a strain gage reading of the cold 

wheel being also taken before the test was started. When 


Fig. 5—Location of Thermocouple and Strain Gage Holes 


the desired tread temperature was reached, the power was 
shut off and the asbestos covering on the resistor removed 
to permit more rapid dissipation of the heat. ‘Temperature 
and strain gage readings were also taken during cooling and 
after the wheel was at room temperature. 

The elongation as determined by the strain gage is at- 
tributable to two causes: (1) An elongation due to the ther- 
mal expansion of metal, and (2) elongation caused by the 
strain due to the temperature gradient from tread to hub of 
the wheel. By knowing the coefficient of expansion and the 
temperature rise it was possible to calculate the thermal ex- 
pansion. By deducting the elongation due to this expansion 
from the total elongation, the elongation due to, stress alone 
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was determined. The relation between stress and strain on 
samples actually taken from the wheels made it possible to 
convert the strain readings into stress values. 


Physical Properties and Composition of Material 


The coefficient of expansion of specimens taken from one 
wheel of every manufacturer was determined for the range 
from 20 deg. C. to 400 deg. C. (68 deg. F. to 752 deg. F.). 
An average of the results is given in Table II. 


Targ II—THERMAL EXPANSION OF WHEEL SECTIONS 


Composite total expansion 


Temperature rise inches per inch 


Deg. C Deg. F Forged or rolled Cast 
50 90 -00056 00060 
100 180 00117 00125 
150 270 00180 C0194 
200 360 00248 00267 
250 450 00319 «00345 
300 540 00393 .00391 


The mechanical properties of the steels were determined 
on two 8-in. gage-length specimens taken from the plates 
gf one rolled steel wheel of each manufacturer, while 2-in. 
gage-length specimens were taken from a cast-steel wheel 
because, due to the corrugated plate it was impossible to 
obtain 8-in. samples. Table III gives the averaged results 
of the tensile tests. 


Taste III—AVERAGE RESULTS OF TENSILE TESTS 


Yield Ultimate Elongation Reduction 
point, strength, in 8 in., in area, 
Mfr. lb. per sq. in. lb. rer sq. in. per cent per cent 
U 2 eel tooe ins 52,100 123,300 13.5 14.1 
Me os woe On RE ae pie 119,500 12.5 13.6 
W seiretan 43,400 107,000 13.8 14.8 
> ETE wee eae 50,700 85,000 14.5 23.6 
Y E E EES 53,300 122,000 11.2 10.5 
V AE EE 61, 130,200 11.2 13.9 


The modulus of elasticity averaged 29,260,000 lb. per sq. in. for the forged 
wheels and 30,500,000 lb. per sq. in. for the cast steel wheel. 

The chemical composition of one wheel submitted by each 
manufacturer was determined. Drillings were taken from 
the plates of the forged steel wheels about midway between 
the hub and the rim. For the cast steel wheels; of varying 
compositions, ten drillings were taken across the whole diam- 
eter, No. 1 and No. 10 being in the rim, No. 5 and No. 6 
in the hub and the others in the web. The results of the 
analyses are given in Table IV. 


Taste IV—CneEemicaL COMPOSITION OF WHEELS 


Manufacturer Pcsition Carbon Sulph. Phos. Mang. Silicon 
i O E EE 3 67 .019 .029 .77 19 
ee ee 3 73 .015 .028 73 21 
Wo ccotesedegthars 3 65 .014 .027 .67 17 

1 32 025 023 1.60 29 

2 .26 O19 .022 1.15 29 

3 .25 .022 .022 .76 28 

4 .18 .018 .019 72 28 

Kee A Ri 5 .20 .015 .021 69 24 
6 25 .022 .021 .67 28 

7 .20 .022 .020 .68 28 

R .24 .022 .023 92 28 

9 21 .0?1 .020 .86 27 

10 30 .023 .023 1.66 29 

Ya Sad aiD 3 77 .032 .032 .69 16 
I A TERT ere 3 75 .026 .019 .66 25 


Brinell hardness determinations were made on radial sec- 
tions cut from two rolled and from one cast type of wheel. 
Impressions were made at 1-in. intervals along the radius, 
the first one being about 1% in. from the rim. There was 
very little variation in hardness along the radial section of 
the rolled wheels, the average being about 250. For the 
cast wheel the hardness varied widely from rim to hub. 
These wheels were hardest near the rim and softer in towards 
the hub with a position quite deficient in hardness at the 
middle of the rim where shrinkage holes occurred. The 
Brinell hardness was 325 at 14 in. from the tread, 250 at 
34 in., 220 at from 2 in. to 3 in. and 150 near the hub. 


Results of Thermal Stress Tests 


For the new rolled steel wheels of regular design the 


maximum stresses developed on the face of the plate were 
in tension near the hub and in compression near the rim, 
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while on the back of the plate the conditions were reversed. 
These stresses are produced by expansion of the rim causing 
the hub to move relative to the rim. The average movement 
of the hubs of the standard design wheels ranged from .07 
in. to .10 in. Fig. 6 shows typical time-stress curves for 
the face and Fig. 7 for the back of the plate of new steel 
wheels. 

Of the two special wheels furnished by manufacturer Z 
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Fig. 6—Stress-Time Curves Showing Average Stresses Developed 
on Face of All New Wheels of Manufacturer Y (See Fig. 5 for 
Location of Measurements) 


the one with a thinner plate developed stresses similar to 
but of somewhat greater magnitude than those developed in 
the wheels of regular design. The tread of this wheel was 
also lighter than that of the regular wheels. The stresses 
developed in the special wheel with the straight plate were 
in tension on both the face and the back of the plate. 

For the worn wheels tested, in which considerable metal 
had been worn from the tread, the stresses developed on the 
face of the plate were in tension near the hub and gradually 
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Fig. 7—Stress-Time Curves Showing Average Stresses Developed 
on Back of All New Wheels of Manufacturer Y (See Fig. 5 for 
Location of Measurements) 


diminished to practically zero at the rim, while on the back 
of the plate the stresses were of about the same nature and 
magnitude as for the new wheels. The neutral axis on the 
face of the old wheels is shifted out towards the rim. This 
difference for worn wheels may be due to the work on the 
tread, static loads, impacts, the thinner tread or a combina- 
tion of these factors. 

In the tests on the cast steel wheels, the.stresses were more 
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complicated because of the nature of the plate, which is of 
a corrugated design. 

From the first test on new wheels, a permanent set was ob- 
served on the surfaces of the plates, at positions of maximum 
stress, indicating that the material was strained beyond the 
yield point at the points on the surface. The greatest com- 
pressive stress observed was 68,800 lb. per sq. in. and the 
greatest tensile stress 58,100 Ib. per sq. in. 

In succeeding tests on new rolled steel wheels of standard 
section and in all tests on old wheels there were no perma- 
nent deformations noted, showing that the stress is not in- 
creased beyond the yield point on repeated heating. The 
tests on the old wheels indicate that the heating they had 
been subjected to in service stressed them beyond the yield 
point on the surface of the plates at certain positions, and 
relieved any manufacturing strains, rendering these wheels 
in the same condition as new wheels after the first thermal 
test in this investigation. 

The maximum tread temperature ordinarily reached about 
380 deg. C. (716 deg. F.) in 90 minutes. Special tests 
were made on two new rolled wheels and one new cast wheel 
at the highest temperature attainable with the equipment, 
about 500 deg. C. (932 deg. F.). The time to reach this 
temperature was about 60 minutes longer than was required 
to reach 380 deg. C. in the regular tests but the stresses 
developed were no greater. The greater strain in the plate 
appears to be offset by greater expansion due to the higher 
temperature, thus giving a flat, stress-time curve between 
380 deg. C. and 500 deg. C. 


Summary and Conclusions 


Nineteen 33-in. steel wheels have been tested in a manner 
approximating conditions encountered in service through long 
applications of brakes on heavy grades. In the tests the 
rims of the wheels were heated electrically and the hubs 
were kept cool by passing water through the hollow axle upon 
which the wheels were mounted. The maximum tread tem- 
perature was 380 deg. C. (716 deg. F.) in the regular tests 
and in the special tests a maximum temperature of 500 deg. 
C. (932 deg. F.) was attained. From observations of the 
deformations in the plates of the wheels the stresses have 
been computed after correcting for temperature. Six manu- 
facturers furnished new wheels representing five different 
methods of manufacture. Eight old wheels manufactured 
by four of the companies were also tested. The general re- 
sults of the tests may be summarized as follows: 


1. None of the wheels failed. 

2. When the rim is heated the hub moves with respect 
to the rim, inducing stresses in the plate which, for the first 
test on new wheels, are in tension near the hub and in com- 
pression near the rim on the face, while on the back of the 
plate the stresses for the same positions near hub and rim 
are about equal in magnitude but reverse in nature to those 
on the face. 

3. For worn wheels, the stresses are of the same char- 
acter, except near the rim on the face where very little stress 
is found. is difference is due to the shifting of the neutral 
axis on the face from the center of the radius towards the 
rim and is caused by conditions of service. 

4. The maximum stresses were slightly above the yield 
point of the material as determined in tensile tests. 

5. A permanent set was apparent only for new wheels on 
the first tests. For old wheels and in succeeding tests on 
new wheels, there was no set apparent, showing that the 
stresses above the yield point were not increased by repeated 
heating, and that the old wheels had been rendered, by 
service, in a condition similar to that of new wheels after 
the first thermal test. 

6. For forged wheels the character and magnitude of 
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the stresses developed in the surface of the plate are little 
affected by the method of manufacture. The stresses de- 
veloped in the cast-steel wheels were, because of the corru- 
gated form of plate, more complicated than those in the 
forged wheels. 

The Bureau of Standards is undertaking a study of the 
residual stresses in steel car wheels from the manufacturing 
processes. In this work sections are being sawed from the 
wheels and stresses so relieved will be calculated from de- 
formations measured with a strain-gage. 


Permanent Head Boards Increase 


Privacy of Pullman Sections 


HE first step in the development of greater privacy 
T for sleeping car passengers during the daytime, now 
being undertaken by the Pullman Company, is shown 

in the illustration. Some 60 standard Pullman sleeping c 
are now in service equipped with permanent head boards 
which extend out from the side of the car for something more 
than half the width of the seat, so that the forward edges are 
flush with the top of the closed berths and the side walls of 
the upper deck. The permanent head board adds consid- 


Sections of Standard Pullman Sleeping Cars Separated by Perma- 
nent Head Boards 


erably to the privacy of the standard section during the day- 
time. It also permits the occupants of each section to freely 
control the ventilation without causing drafts which may be 
displeasing to the occupants of adjoining sections. At night 
the partition is completed by locking a removable half head 
board on the rigid partition. The berths are made up in 
the usual way. 

The arrangement illustrated has been received with favor 
by travelers wherever the cars of this type have been in 
service and experiments looking toward the further develop- 
ment of the idea are now under way at the Pullman Works, 
Chicago. 


Advantages of the Spherical Type Roller Bearing 


A New Design Which Combines Self-Alinement, Low Frictional 
Resistance and High Capacity 


By H. E. Brunner 
Chief Engineer, S-K-F Industries, Inc. 


tion in railroad work in the past principally because 

the shocks which bearings on locomotives and cars re- 
ceive are unusually severe. Numerous attempts have been 
made to develop special bearings adapted for such service 
but in general they have not been successful. The conditions 
under which the bearings on freight and passenger car 
journals and railway motor shafts operate require a bearing 


A NTI-FRICTION bearings have found limited applica- 


i 


Spherical Roller Bearing, with Inner Race Turned to Show 
Construction 


with the low frictional qualities and precision of a ball bear- 
ing combined with load carrying capacity comparable with 
that of a roller bearing but not obtained at the sacrifice 
of true rolling or by enforced rigidity. A new design of 
roller bearing which combines these characteristics has re- 
cently been placed on the market. As sufficient experience 
has already been had in a large variety of heavy machines 
to establish its merit, the purpose of the present article is to 
describe the construction and to analyze the design from a 
technical point of view. l 

The Aktiebolaget Svenska Kullagerfabriken of Gothen- 
burg, Sweden, undertook in 1918, to study the problem of 
anti-friction bearings for heavy duty service. A careful 
analysis was made of the limitations affecting both the ball 
and the roller bearing in applications of the kind in question. 
This was followed by extensive tests of a large number of 
different types of bearings, the results of which were system- 
atically studied. In this way there were discovered certain 
desirable characteristics of the various types and likewise 
objectionable ones, from the point of view of the heavy type 
of service for which it was necessary to provide. 

With the conclusions of this experimental work at hand, 
the task was to devise a bearing which would incorporate the 


maximum number of desirable features without any of those 
which had been found to be detrimental. The problem was 
further extended by the necessity of adapting the design thus 
developed to the already established standard sizes for ball 
bearings. This was accomplished with notable success and 
the “spherical type of roller bearing” is the result of the re- 
search and study outlined above. 

Referring to Fig. 1 a longitudinal section through the mid 
plane of the bearing will be seen. Part A is the inner race 
of the bearing. It is secured to the shaft or journal accord- 
ing to the usual methods employed with ball bearings oper- 
ating under corresponding load and speed conditions. A 
shrink fit, press fit or tapered sleeve, together with a suit- 
able locknut may be used. Parts R are the two rows of roll- 
ers. Part B is the outer race, ground spherical on the inner 
surface from the center point O of the bearing. The outer 
race of the bearing is mounted in the housing according to 
the usual method for a ball bearing, which normally pro- 
vides a slight clearance to facilitate creeping of the race in 
the housing while in service. 

It will be seen from the figure that the bearing is a self- 
contained and self-alining unit, two properties that are of 
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Fig. 1—Sectional Views of the Spherical Roller Bearing 


the greatest importance. The former means that when the 
bearing is being installed, there is no adjustment required 
internal to the bearing itself, thus precluding the possibility 
of damage through initial maladjustment. The spherical 
surface of the outer race provides for self-alinement of the 
bearing to compensate for shaft deflections and unavoidable 
inaccuracies in machining and locating the housings. These 
two features are of particular importance in the field of heavy 
machinery, for which the bearing is designed. 

The internal construction of the bearing will be made clear 
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by further reference to Fig. 1. On the inner race the roller 
R contacts with the groove de throughout its length thus pro- 
viding the line contact of the roller bearing. On the outer 
race the roller contacts at the point f and due to the close- 
ness of the roller curvature (in a longitudinal plane) radius 
Ef, with the race curvature radius Of, the contact is very 
intimate. It will be seen that the rollers are barrel shaped 
and have their largest diameter toward the inboard end. 
Actually the contact between the roller and the outer race 
will be a substantial area, due to the elasticity of these parts, 
and consequent deformation under load. From this it will 
be seen that the spherical type roller bearing embodies the 
theoretical characteristics of both point contact of the ball 
bearing and line contact of the roller bearing. The de- 
sirability of this combination of point contact on the outer 
race with line contact on the inner race was one of the con- 
clusive results of the experimental work which preceded the 
development of this bearing. It should be observed that 
the line contact is provided on the inner race, which as is well 
known, is the weaker element on the typical type of annular 


bearing. The result is an excellent equalization of stress 


between the inner and outer races. 

Any type of bearing which aims to obtain line contact 
must provide some means for maintaining the parallelism 
of the axes of the rollers with the shaft. Otherwise the 
skewing of the rollers destroys the line contact and sub- 
stitutes a very objectionable form of point contact. In the 
spherical type of roller bearing the axes of the rollers are 
held parallel with the axis of the shaft in a positive manner 
by means of the guiding flanges ee on the inner race. Re- 
ferring to Fig. 1, it will be seen that both the flanges ee and 
the ends of the rollers are ground spherical surfaces, with 
their center at the point of intersection of the shaft axis and 
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Fig. 2—Spherical Roller Bearing Applied to Motor Armature Shaft 


the axes of the rollers. Since the guiding flange and the 
roller ends have the same center and the same radius of 
curvature, they contact over an area shown at g in the 
end view. The arrows a and b which represent the resultant 
forces on the roller from the outer and inner races, respec- 
tively, are inclined to one another by a small angle. (The 
included angle of the cone circumscribing the roller.) This 
means that there is a wedging force holding the roller in 
contact with the guiding flange and developing the reaction C 
at the center of the area of contact with the guiding flange. 
As soon as a roller skews in the slightest degree there is no 
longer a contact area between the end of the roller and the 
guiding flange. The contact is then at a single point on the 
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edge of the roller, and the force C, together with the resultant 
of the inner and outer race reactions a and b, forms a couple 
which immediately counteracts skewing tendency and returns 
the roller to its position of equilibrium. The rollers are 
maintained in a parallel relation with the shaft axis by this 
positive action, which provides in the design of the bearing 
itself, a stable equilibrium of the roller. The advantage of 
this provision is immediately reflected in the low coefficient of 
friction shown in tests of the bearing; this being somewhat 
greater than that of a ball bearing, but markedly lower than 
in other types of roller bearings. 

The retainer D is carried on the land of the inner race and 
serves only to separate adjacent rollers and to prevent their 
contacting with one another. The retainer is usually made of 
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Fig. 3—Journal Box for Motor Rail Car Equipped with Spherical 
Roller Bearing 


bronze and is so designed that it holds the rollers from 
dropping out when the inner race is deflected relative to the 
outer race, as for cleaning. 

The spherical roller bearing, developed as it was to meet 
the requirements of a specialized field of heavy duty applica- 
tions, has already found a wide demand. Some of the pres- 
ent installations and typical designs are shown in diagrams 
herewith. 

Fig. 2 illustrates an electric railway motor with a spherical 
type roller bearing on the pinion end of the armature shaft. 
The inner race is secured to the shaft by means of a tapered 
sleeve. A ball bearing is used on the opposite end of the 
shaft where loads are comparatively light for the given space 
limitation. 

Fig. 3 illustrates in principle the method of applying the 
spherical roller bearing to a motor rail car. Because of its 
self-alining quality the bearing is particularly well adapted 
to the construction employing a journal box clamped in the 
pedestal. An unrestrained mounting can be had by employ- 


_ ing this bearing in the rigid box as shown. The advantages 


derived are immediately evident in the greater flexibility of 
the truck and the reduced stresses which are imposed upon 
the bearing. 

Careful consideration has been given the means of secur- 
ing the bearing to the journal so as to permit of easy in- 
stallation and at the same time providing a positive locking 
of the bearing to the shaft. The tapered adapter sleeve to- 
gether with the very substantial lock nut and key should 
appeal to the railroad man because of its extreme simplicity 
and absolute security. 

The dust guard is specially designed to permit of proper 
functioning under conditions of misalinement between the 
box and journal. The conventional double lip amd groove 
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in conjunction with the internal flinger provide for the re- 
tention of the lubricant. 

The spherical type of roller bearing is equally well 
adapted to trucks employing the standard types of pedestal 
construction. Such design insures flexibility in a greater 
degree than that now obtained in standard practice. It ap- 
pears to offer a possible solution to the problem of providing 
a less rigid truck construction, particularly in the field of 
motor rail cars. 

Attention is directed to the provisions for excluding dust 
and dirt from the housing and for prevention of leakage of 
the lubricant. The latter consideration is of particular im- 
portance in the motor mounting shown in Fig. 2. | 

It is believed from the experience had with the operation 
of this type of bearing to date, that its field of application 
will be broadened beyond the scope originally contemplated 
in the design of the bearing. This applies particularly as 
regards the speed rating. It has further been found that, in 
equivalent sizes the spherical roller bearing has about twice 
the load capacity of the corresponding ball bearing. The 
thrust capacity of the bearing is substantial, making it well 
adapted to the carrying of combined loads. 

The question of lubrication is very similar to that incurred 
with ball bearings under similar load and speed conditions. 
Oil is considered preferable, but grease may be used where 
conditions of design require. The saving in amount of lubri- 
cant required as compared with plain bearings is precisely 
the same as with ball bearings. 

The housing construction and the provision of suitable seals 
to exclude dirt and water from the bearings is the same as in 
the standard practice with ball and roller bearings. 

The spherical roller bearing was originally developed and 
applied in Sweden. Since that time bearings have been in- 
stalled in the United States, England, France and a number 
of other countries. The installations that are in service have 
shown conclusively that this bearing meets an imperative 
need and is well adapted to the requirements of heavy duty 
service. 

The self-contained and self-alining feature of the spherical 
roller bearing, togeth@r with its exceptionally low coefficient 
of friction and rugged load carrying capacity, characterizes 
it as a distinct advance in the development of anti-friction 
bearing. It offers possibilities that conform with the progres- 
sive principles of modern engineering practice. 


Kiln Drying of Lumber” 


By F. O. Farey 
Chief Chemist, Robert W. Hunt Company, Montreal 


"THE types of kiln in most general use are the compart- 

ment kiln for uniformly drying a complete charge, in 
which the circulation of air is up in the center and 
down and out at the sides, and the progressive kiln, in which 
the movement of the lumber and the circulation of air is 
from one end to the other. 


Operation of Kilns 


The results obtained depend on the ability, judgment and 
care of the operator. One of the essential points is the way 
lumber is piled. Proper utilization of available space ‘and 
proper circulation of air are essential. You must not pile 
lumber in a progressive kiln the same as in a compartment 
kiln. For the compartment kiln lumber must be piled end- 
wise so that the stickers will not obstruct the circulation and 
form cool pockets. If this passage is obstructed the lumber at 
these points will dry more slowly and you will have a variable 
product, not only in moisture content but in checking, in- 
ternal stresses, and warping, both in and after removal from 
the kiln. The natural passage of the air is originally vertical 


*Abstract of a paper presented before the Canadian Railway Club, January 
9, 1923. 
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between the piles and then laterally between the boards to 
the sides and vent holes. If stickers block this passage it is 
almost impossible to get a circulation between the boards. 
For the progressive kiln, conditions are reversed. Cross 
piling is also essential so that the stickers will not obstruct 
the passage of air as it progresses from one end of the kiln 
to the other. An example is given of two piles in the same 
kiln having vertical-lateral circulation. On the eighth day 
when the temperature should have been fairly uniform the 
thermometer readings were as follows: 


Cross piled lumber End piled lumber 


Center of pile............... 100 deg. F. 142 deg. F. 
Underneath esha suc os hae 3 168 deg. F. 152 deg. F. 
PVC IF sath ols eat at ees 146 deg. F. 146 deg. F. 


The difference in temperature between the center and 
bottom cf cross piled lumber was 58 deg. F., while the dif- 
ference in end piled lumber was 10 deg. F. The end piled 
stock dried in 10 days from.30 per cent moisture to 6 per 
cent, while the cross piled stock took 13 days to dry from 
In a kiln with end to end circula- 
tion the reverse conditions would have been true. It is obvious 
that lumber should be piled to suit the circulation of the kiln 
with a view to give the best passage of air through the pile 
and maintain all parts at as nearly the same temperature as 
possible. This can only be done by using judgment and 
carrying on such experiments as will prove or disprove the 
correctness of that judgment. Not only must consideration be 
given to the direction of piling and placement of the stickers, 
but the size of each pile and the thickness of the stickers. 
Stickers should not be less than 1 in. thick and increased to 
not less than 2 in. when the thickness of the lumber is 3 in. 
or greater. 

Test Apparatus 


The best method of testing the circulation of air in a kiln 
is to make some kind of smoke cloud. The Forest Products 
Laboratories at Madison have devised a chemical smoke 
which eliminates fire risk and which follows the natural air 
currents with no tendency of its own to rise or fall, which is 
the objection to some other smoke clouds. 

While the smoke cloud is a valuable means of determin- 
ing circulation, it is not all that we are required to know 
about what is going on in the kiln. We must, at all times, 
know the temperature and humidities not only at each end, 
but inside and near the lumber piles themselves. This re- 
quires the use of thermometers and hvgrometers of various 
types. Probably the best of these are the glass thermometers 
and the wet and dry bulb hygrometers. It is, however, dif- 
ficult to use them, since no one would care to enter a dry 
kiln two or three times a day when some of the higher 
temperatures are reached. This can be overcome by the use 
of recording thermometers and hygrometers. The recording 
instruments must be continually checked against wet and 
dry bulb glass instruments of known accuracy. 

No operator should hesitate to ask for necessary in- 
struments, which will enlarge or facilitate his knowledge of 
what is going on in the drying chamber, and then to ask for 
such means as may be necessary for the rectification of un- 
satisfactory conditions. It may cost a few dollars to properly 
equip a kiln, but any management which takes unnecessary 
chances with thousands of dollars’ worth of lumber is ex- 
ercising a short-sighted policy. 


Drying Schedules 


The question is continually asked as to the proper drying 
schedule for a certain kind of lumber, whether one wood is 
easier to dry than others, what temperatures to use and how 
can lumber be dried in a shorter period of time. It is 
easier to dry some kinds of wood than others. Lumber will 
dry faster in thin sections, since the distance through which 
moisture must transfuse from the interior is less. Also cer- 
tain woods, such as many of the so-called soft woods, allow 
the transfusion to proceed at greater speed. Relative den- 
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sities of the same species, relative proportion of spring and 
summer wood, also the direction of the grain in the sawed 
timber affect the time and treatment. 

- Much depends on the judgment of the operator after he 
has examined the material. He should know the approx- 
imate moisture content. This cannot be determined by feel- 
ing. The only reliable way is to cut off a section at least 
2 ft. from the end and determine the moisture content by 
drying and weighing. A cross sectional sample is usually 
sufficient, but at times it is necessary to know whether the 
moisture is the same on the inside and outside of the section. 
Also at times it is necessary to know whether there are in- 
ternal strains, even though the moisture may be uniform and 
no surface checks are noticed. These strains are set up in 
air drying as well as in kiln drying and unless stresses are 
relieved by steaming you will, in all probability, increase the 
defects which already existed at the beginning. 

The term “steaming” does not necessarily mean filling the 
chamber with a cloud of steam, which will condense and give 
a wet surface to the wood, but increasing the relative 
humidity to 95 or 100 per cent at the kiln temperature. 

Even in the same batch of lumber there will be a wide 
variation. Some will show higher moisture than others, 
some will show checks and internal stresses, while other por- 
tions will be normal. A sufficient number of tests must be 
made to know the worst condition. The kiln should then 
be operated to suit the conditions of the poorest lumber. An 
operator must know how each charge must be handled and 
how good he wishes the product. You would not treat rough 
lumber for some construction with the same respect as you 
would lumber for furniture. 

When the original condition is known the operator must 
then decide what treatment must be given. It is not possible 
to give hard and fast schedules for any given lumber. A 
quite extensive series of schedules, however, have been 
worked out by the Forest Products Laboratories at Madison, 
Wisconsin, and given in Technical Note, No. 175, under 
the heading of hard wood and soft wood drying schedules. 
This is valuable as a guide since one is often called upon to 
treat wood different from the kind usually handled. Dif- 
ferences in equipment and the way in which the wood re- 
sponds to treatment will tell the experienced operator how 
and when these schedules may be modified. 

Without giving these methods in detail, it may be stated 
that the treatment of soft wood is divided into three general 
schedules, each modified into three or four subdivisions de- 
pending on the kind of wood and the thickness of the sections 
and original moisture. The initial temperature for the most 
severe treatment varies from 180 to 200 deg. F., and a rela- 
tive humidity from 85 to 30 per cent, depending on the 
original moisture content, down to the mildest treatment hav- 
ing an initial temperature of 135 deg. F. and 85 per cent 
humidity. The temperature is raised in this schedule to 175 
deg. F. and the humidity is lowered to 30 per cent as drying 
progresses. The hard wood schedules are divided into eight 
divisions. The most severe treatment compares closely with 
the mildest soft wood treatment for basswood and birch up to 
114 in. thickness down to the mildest treatment where the 
initial temperature of 105 deg. F. and relative humidity 85 
per cent and a final temperature of 135 deg. F. and a rela- 
tive humidity of 40 per cent as drying progresses, the latter 
schedule being applied for certain Southern lowland oaks 
of 11% in. thickness. 

From green timber with high moisture content down to a 
content of about 25 to 30 per cent, based on oven dry 
weight, the greatest care is required. This is what is known 
as the fiber saturation point. Above this, water exists in the 
cells in a free condition and must be eliminated slowly and 
uniformly. Below this percentage the water is combined with 
the fibers, and drying usually may be somewhat hastened. 

No shrinkage occurs above the fiber saturation point, 
water being evaporated from the outside sections without 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 4 


change in volume. As soon as there is a difference in water 


‘content a gradual transfusion takes place from the inner 


sections. This proceeds until the outside fibers contain 
moisture below the fiber saturation. Then shrinkage starts 
around the outer portions but does not yet start in the in- 
side. Thus you have an outside area trying to reduce its 
volume, but prevented by a resistant interior. One of two 
things is bound to happen when this condition exists, either 
the tension will become so great on the outer fibers that they 
are no longer able to stand the strain, and the wood starts to 
check or these outer fibers will take a set in an expanded 
condition, allow the passage of water from the interior to pass 
through them and finally completely dry out themselves with- 
out taking their normal shrinkage. The interior sections as 
they lose their moisture below the fiber saturation point tend 
to shrink. Here there are two opposing forces at work. The 
innermost zones still have their original volume and are 
under pressure and the intermediate zone is in tension as oc- 
curred in the outer fibers originally. One of three things 
may now happen. If the outer fibers had started to check, 
the probabilities are that the intermediate section will check 
in the same place, since at that point there is no fibrous bond 
between the intermediate and outer zones. If the surface had 
set In an expanded condition one of two things may happen. 
The fibrous bond with the outer portion may be sufficient to 
hold the interior to the same volume and the whole section 
dry and set in an expanded condition. This may or may 
not be given the term “‘case-hardened.” If the fibers of every 
zone have set uniformly throughout it is not called ‘case 
hardening” but simply a set in an expanded condition. If, 
however, the setting or shrinkage has not been uniform when 
the moisture content throughout the section is the same, and 
there are set stresses existing throughout the different zones, 
the condition is called ‘‘case-hardening.” If these internal 
stresses exist to a sufficient extent due to internal shrinkage, 
and the fibers are not strong enough to withstand the tension 
put upon them, either the annular rings will separate, produc- 
ing “shakes” or checking will proceed radially, giving a 
honeycombed condition. 

There is no visible means of detecting wood set in an ex- 
panded condition, but after the lumber has been taken from 
the kiln and the fibers begin to take up moisture from the 
air, the set and set stresses are relieved at first on the out- 
side, setting up other stresses of a reverse nature. These 
outer zones are now in a condition to shrink in their normal 
course when allowed to dry again. This will cause checking 
and warping. If, however, the lumber which has set in an 
expanded condition is allowed to pick up moisture through- 
out the whole section all set and set stresses are relieved 
and the whole board or timber will be in a condition to shrink 
normally, as it would have done if the drying had been prop- 
erly carried out. One is thus liable to have a large shrink- 
age in a section when the moisture content was relatively low 
as it came from the kiln. : 

The moisture content is not a criterion of future shrinkage, 
nor is the shrinkage obtained in the usual tests made im- 
mediately upon removal from the kiln a direct index of the 
shrinkage which may occur when the lumber is put into 
service. 

In the drying schedules suggested by the research work at 
Madison, the initial humidities range from 80 to 85 per 
cent, which, at the usual temperatures, gives a condition 
which will prevent the outside fibers from drying below 15 to 
20 per cent. In view of the fact that moisture is being trans- 
fused from the interior, the moisture in the outside areas is 
maintained at or about the point at which shrinkage occurs 
and the speed of the evaporation for different woods is regu- 
lated by the temperature. As the 25 per cent saturation point 
is approached for the entire stock, the outside areas dry 
further and begin to shrink. Here is where trouble is liable 
to occur, either from checking or case-hardening. Here the 
contents of the kiln must be watched to observe how the wood 
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is reacting, and it is desirable to remove samples and test 
as described later. 

At the sign of checking, hollowing, or pinching of surfaces 
or internal stresses as determined by test, measures must be 
taken to counteract the action. Surface areas must be allowed 


_ to take up moisture to relieve strains by increasing the 


atmospheric humidity. Introduction of steam in sufficient 
quantities is the usual method, and where the moisture con- 
tent of the wood is relatively high, say around 15 per cent, 
humidity is increased to 100 per cent from one-half hour 
to several hours, depending on the extent of the trouble. Not 
more than six hours for each inch thickness of timber is prac- 
tically certain to relieve the most severe conditions, Tempera- 
ture is often raised 20 to 30 deg. during the steaming and, if 
so, care should be taken to allow the kiln and stock to cool 
to the drying temperature before materially lowering the gen- 
eral humidity. 

Steaming should be resorted to any time danger appears 
and may be required several times during the period of dry- 
ing. It also raises the temperature of the interior of the 
timber, thus allowing a more rapid transfusion of moisture, 
but unnecessary steaming or over steaming may do more dam- 
age than good by working the wood and slowing the process. 

Timber should be examined before it goes into the kiln, 
not only for moisture content, but for checking and case- 
hardening conditions when received. In this case steaming 
is the only remedy to relieve initial stresses. Also mouldy 
conditions may exist or mould may develop in the kiln under 
low temperature and high humidities. This mould may be 
killed by steaming at 170 to 180 deg. F., for not more than 
an hour and maintaining a 100 per cent humidity with live 
steam. The quicker the temperature is brought up the better, 
as it is not desirable to heat the interior of the timber more 
than necessary, and it is essential for the kiln to cool to dry- 
ing temperatures in nearly saturated atmosphere. 

Some steaming may be resorted to at the end of the drying 
process, especially if tests show that there are stresses existing 
and interior moisture above 7 per cent. 

In all steaming or conditioning processes the kiln and lum- 
ber must be cooled to operating temperatures and humidity 
conditions high enough to prevent drying must be maintained 
during cooling. 

A reduction of time of drying can only be accomplished by 
vigilance and an exact knowledge of all conditions, at all 
times. 

A superheated steam process which will dry lumber from 
the green state to 10 per cent moisture in 24 hours or less 
has been worked out at Madison for some lumber, such as 
firs, Western hemlock, Western and Southern yellow pine. 
This is carried on by forcing superheated steam at high 
velocity in alternate directions through the kiln. This con- 
sumes more steam than the older process and temperatures 
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must not be maintained for more than two or three days. 
The writer has been asked if any special processes had been 
developed for drying oak timbers. There are schedules for 
oak up to 2 in., or 3 in. in thickness, and there is no reason 
to doubt that much larger sections could be treated with 
equipment where all conditions of temperature and humidity 
are under perfect control. However, some types of oak are 
very difficult to handle, and it depends on whether the re- 
sults obtained are worth the possible loss, time, trouble and 
cost of treating this timber. 

There have been questions as to whether the kiln dried 
lumber is equal to air seasoned lumber. Lumber in general 
is just as good if properly kiln dried as if air seasoned; it 


-Should be better, because in the kiln all factors can be kept 


under control, whereas in air the temperature and relative 
humidity are beyond control and may vary decidedly from 
time to time. 

There is a feature in connection with kiln drying in which 
most of you are more or less directly interested—to what ex- 
tent should the drying process be carried and what moisture 
should be left in the wood when used for various purposes? 

The final moisture content of wood is a function of the 
temperature and the relative humidity of the atmosphere to 
which it is exposed. If too wet it will dry out and shrink. 
If too dry it will take up moisture and expand. The relative 
humidity has far more effect than the temperature, but this 
is often affected by a change in temperature. 

All moisture results should be based on percentage of 
water to the basis of the dried samples, and not as it is 
often calculated on the basis of the sample received. This 
practice has been adopted by technical experts and will un- 
doubtedly come into universal practice. For instance, a 
sample weighing 6 1b. dries to 4 lb. Instead of dividing the 
loss by six it is divided by four (the dry weight) giving 50 
per cent moisture. . 

Since no data of the moisture content of lumber taken 
from cars or old buildings, seemed to be available, numerous 
samples were taken from different parts of cars under repair 
at Montreal, and samples of wood which had been stored in 
heated buildings. The results obtained should not be con- 
sidered as conclusive for other places, or periods, but are 
given as an idea of what experimental work should be under- 
taken by individuals interested in wood construction. 

That they may be better understood, these results are re- 
ported both on the basis of the samples as received and on 


the oven dry weight: 


Per cent moisture on Per cent moisture on 


basis of original sample basis of dry sample 
i Max. Min. Av. Max. Min. Av. 
Car sheathing and lining..... 12.8 9.8 10.7 14.6 10.9 12.0 
Decking (car) ...sssesseesss 18.3 11.0 13.8 22.4 12.2 16.1 
Roofing (car) ........-..2+.. 28 9.6 18.9 40.6 10.5 24.3 


Indian Creek, Pa., (Allegheny Mountains) on the Baltimore & Ohio 
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Recent Decisions of the Arbitration 
= Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of dect- 
sions as rendered.) | 


Responsibility for Per Diem When Repairs Do Not 
Conform to Rule 120 


Under date of September 22, 1920, the Pittsburgh, Shaw- 
mut & Northern submitted an inspection report and asked 
for disposition of the Seaboard Air Line steel hopper car No. 
30344, under Rule 120. The cost of repairs shown on the 
inspection report was $500 labor and $550 material. The 
owner authorized repairs according to original construction, 
on October 12, 1920, and the car was returned to service on 
December 1, 1920. On May 7, 1921, however, the car was 
received on the Seaboard Air Line and an inspection devel- 
oped the fact that the repairs authorized as shown on the 
inspection certificate bad not been made. The bill rendered 
by the Pittsburgh, Shawmut & Northern covered a total cost 
of repairs, including both labor and material, of $176.83. 
Inasmuch as the minimum expenditure for labor to bring the 
car under the provisions of Rule 120 is $180, the owner con- 
tends that the Pittsburgh, Shawmut & Northern should make 
settlement for the per diem according to paragraph b, Rule 8, 
of the per diem rules. The Pittsburgh, Shawmut & North- 
ern considered that it was proper to report the car under 
Rule 120 and that dismantling would have been the proper 
disposition. To this, however, the owner would not agree. 
The Pittsburgh, Shawmut & Northern was not equipped to 
rebuild the car and contends that it should not be penalized 
for per diem while waiting for disposition from the owner 
or because of its inability to make the heavy repairs required 
under Rule 120. 

The decision of the committee confirms the contention of 
the owner that inasmuch as the labor cost of repairs was less 
than the limit prescribed in Rule 120 and partial repairs 
were not authorized, the car as repaired would not be subject 
to Rule 120.—Case No. 1237, Seaboard Air Line vs. Pitts- 
burgh, Shawmut & Northern. 


Handling Line Responsible for Damage Caused by 
Lack of Precaution in Coupling to Train 


On January 8, 1922, the underframe of Central of Georgia 
box car No. 26132 was broken in two over the transom and 
the car otherwise damaged, in a Wabash freight train while 
the locomotive was coupling onto the train. In setting out 
this car, which was the seventh from the locomotive, a main 
line frog was damaged. No other cars in the train were 
damaged and it proceeded after setting out the Central of 
Georgia car. The car was reported by the owner to be 14% 
years old. The Wabash requested disposition under Rule 
120, claiming that the car was not derailed, cornered or side- 
swiped at the time of the accident. In complying with the 
request of the owner for information concerning the circum- 
stances surrounding the damage, photographs were submitted 
-which indicated that the car had been derailed, one of the 
trucks knocked off center and placed inside the car. The 
Central of Georgia therefore refused settlement under Rule 
120. The photographs, the Wabash contends, show the con- 
dition of the car on a siding several months after the acci- 
dent. The Wabash was unable to state, however, at what 
speed the locomotive was moving at the time of the accident, 
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but maintained that it was moving slowly. The engine was 
reported to be moving backwards without signal, the head 
brakeman catching the front end of the locomotive and riding 
with it until the accident occurred. 

The following decision was rendered by the Arbitration 
Committee: “The evidence is not conclusive that one end 
of the car was down on rail or ground as a result of the 
impact. 

“It is evident, however, that in backing up with locomo- 
tive, there was no one in position to give proper signal. 
Therefore, handling line is responsible as per Rule 32, sec- 
tion (d), items (2) and (4).”—Case No. 1246, Central of 
Georgia vs. Wabash. 


Responsibility for Missing Air Hose—Car Not Offered 
in Interchange 


On September 1, 1920, the Chicago Junction replaced a 
missing air hose and angle cock on Sand Springs Railway 
car No. 406, billing the owner for $3.25. The owner took 
exception to the charge, claiming that the hose and angle 
cock missing is a delivering company responsibility under 
interchange Rule 58, notwithstanding the fact that repairs 
were made before the car was delivered in interchange. The 
hose and angle cock were lost or stolen between the time the 
car was received by the Chicago Junction and placed for 
loading at an industry on its line and when it was received 
loaded from the industry in the transportation yard. The 
repairs were then made and the car delivered to the Atchison, 
Topeka & Santa Fe. The Chicago Junction contends that 
there is no record of the hose and angle cock being stolen 
while the car was in its possession, that it was not delivered 
in interchange with these parts missing, and that under Rule 
43, the owner is responsible. 

The Arbitration Committee decision states that: “The 
car was not interchanged with the air hose and angle cock 
missing; therefore, Rule 58 does not apply. The car owner 
is responsible under Rule 43.”—Case No. 1240, Chicago 
Junction vs. Sand Springs Railway. 


Repair Card the Basis of Decision in Claim for Wrong 
Repairs 


On November 14, 1920, at its shops at Port Arthur, Tex., 
the Texas Company obtained joint evidence showing that the 
A end of its car T.C.X. No. 1261 was equipped with a 
Sharon coupler having a 5-in. by 5-in. shank with a 614-in. 
butt. The Texas Company maintained that the car was 
equipped at both ends with standard 5-in. by 7-in. by 614-in. 
couplers when the car left Port Neches on October 14 for 
a trip during which it moved only over the lines of the Kan- 
sas City Southern and the St. Louis-San Francisco. During 
this trip, on October 22, 1920, the Kansas City Southern 
made repairs and billed for the replacement of a broken 
coupler yoke and cast steel carrier iron. The St. Louis-San 
Francisco made no repairs to the car during this trip. The 
Texas Company maintained that the standard coupler must 
have been replaced with one having the smaller shank when 
these repairs were made on the Kansas City Southern, and 
in support of this view called attention to the common prac- 
tice of replacing a coupler removed from a car with another 
to which a voke had already been riveted. The Kansas City 
Southern maintained that at the point where the repairs were 
made it has a blacksmith and that the new yoke was applied 
to the coupler which was removed from the car and that 
therefore it was not responsible for wrong repairs. 

The Arbitration Committee decided that: “The billing 
repair card of the Kansas City Southern does not show the 
coupler to have been applied; therefore the Kansas City 
Southern is not responsible. Case 1208 is parallel.”—Case 
No. 1244, Kansas City Southern vs. The Texas Company. 
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Cutting and Reaming Boiler Tube 
Sheet Holes | 


By George Bexton 
Tool Foreman, Grand Trunk Shops, Stratford, Ont. 


[FOR rapid and smooth cutting of boiler tube sheet holes, 
the combination cutter and reamer illustrated has been 
found very satisfactory. It reduces costs and speeds up 
the work. Previous to the development of this tool cut- 
ting was done in two operations. All the tube holes were cut 
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Combination Cutter and Reamer Saves Time on Tube Sheet Holes 


out to within 1/64 in. of the size required, by a tool similar 
to the cutter illustrated at B. Then the tool was changed to 
a reamer similar to A. This made it necessary to set each 
hole twice, whereas by combining A and B in one tool the job 
could be done in one operation. Cutter B is fed by the ma- 
chine until it has cut through the plate, the feed being 
released and reamer A finishing the job, being fed by hand 
since this is quicker than machine feed. 

The tool, illustrated, is made of Double Mushet high- 
speed steel. Cutting section B has 4 flutes with a spiral of 1 
in. in 12 in. right-hand, giving the cutter a rapid cutting 
action. The reaming section A is cut 10 flutes, left-hand 
spiral to prevent the reamer from seizing and leaving a rough 
hole. The reamer has a recess 1⁄4 in. wide and 1/16 in. deep 
between A and B to allow any cuttings to escape from the 
cutting section. Section A has a taper of 3 in. in 12 in. for 
a distance of 7/16 in. and then paralleled cutting edges 7% in. 
long to finish the hole to the correct size. A round filleted 
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shoulder at the top removes the sharp edges of the tube 
sheet holes and prevents the copper ferrules from being cut 
in the process of beading or expanding. The tool is detach- 
able from its spindle which is turned down to 11/16 in. in 
diameter and threaded 12 threads per inch. This threaded 
end of the spindle turns into the threaded cavity in the cut- 
ter. The use of a heavy oil on the threads enables cutters to 
be readily removed so that the operator may use any number 
of cutters on one spindle. The spindle is made with a No. 5 
Morse taper shank. 


Angularities in Young Valve Gear 


By Harry Cornell 
Louisville, Ky. 


HE difference in the elevation of the center lines of 
cylinders and driving wheels introduces a unique and 
interesting angularity in the Young valve gear, as the follow- 
ing resume of the gear shows. Referring to Fig. 1, the gear is 
shown with the link blocks in mid position, the left cross- 
head pin P, being at the forward extremity of its travel while 
the right crosshead pin P is a little distance back of the mid 


Fig. 1—Young Locomotive Valve Gear with Link Blocks in 
Mid Position 


- point of its travel due to the oblique position of the right 


main rod. : 

As Fig. 1 represents a gear for a locomotive wherein the 
right crank leads the left crank 90 deg., assuming the cranks 
to be moving clockwise, the back end of the right radius rod 
R is positioned above the center of oscillation of the right 
link while the back end of the left radius rod R, is below 
the center of oscillation of the left link, and these relative 
positions of the radius rods are possible because the bell 


232 RAILWAY 
crank Y is a free working fit on the reverse shaft S while 
the arm Y, is keyed to the reverse shaft. 

As the arrangement shown in Fig. 1 is for actuating piston 
valves with inside admission, the left combination lever C, 
is shown in position appropriate to having caused the left 
valve to move from its mid position a distance equal to the 
steam lap, plus the steam lead for the front port of left 
cylinder. It is evident that the motion of one valve in ad- 
dition to lap and lead is derived from the crosshead on the 
opposite side of the engine through the medium of two 
rockers, M and M,, keyed to the same shaft. 

Fig. 2, which shows in skeleton form the constituent ele- 
ments of the Young valve gear in different positions and 
which was constructed on the assumption that the axis of 
the cylinder and the center of the driving wheel are at a 
common level, shows three positions V of the combination 
lever; the full heavy line for front dead center, the dash line 
for back dead center, and at the light full line for neutral 
position of the valve. (In Fig. 2, those parts of the gear 
found on the right side of the engine are indicated by heavy 
lines while the light lines indicate those on the left side.) 
The union link, indicated in three positions as 111, is of a 
length equal to the distance FG and is common to the two 
sides of the engine when the centers of the cylinder and driv- 
ing wheel are at the same level. 

On American locomotives, as a rule, the cylinder center 
line is higher than the center line of the driving wheels, fre- 
quently as much as 4 in. The distance, indicated in Fig. 2 
as main rod error, is not, therefore, the same on the two 
sides of the locomotive. The union link, designated as 111 
in Fig. 2, has a greater length on the left side than on the 
right for the reason that with the engine moving ahead, the 
crank moves through less than 180 deg. as the piston and 
crosshead move from the front dead center to the back dead 
center and more than 180 deg. as the piston and crosshead 
move from the back dead center to the front dead center. 
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Fig. 3—Drawing Showing Irregularity Under Extreme Conditions 
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with the left crosshead at the position for forward dead 
center, the right crosshead is about 1% in. further back from 
its central position than is the left crosshead when the right 
crosshead is at position for back dead center. In other 
words the error in crosshead position is about % in. under 
extreme conditions. 

x k * 


Editor’s Note—These irregularities in the Young valve 
gear, while of interest in connection with valve setting, are so 
slight as to be practically negligible, according to O. W. 
Young, designer of the gear, provided wheel centers are 
taken as directed. These directions provide for taking each 
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Fig. 2—Diagram in Which Heavy Lines Show Right, and Light 
Lines Loft, Side of Young Valve Gear 


wheel center by locating the opposite crosshead the speci- 
fied amount (dependent on main rod angularity) back of 
mid stroke. Concerning this subject, Mr. Young has the 
following to say: “If, as is usual, the center line of the 
cylinders is somewhat higher than the center line of driving 
axles, and dead centers are taken on the wheels, as is cus- 
tomary, then in order to obtain absolutely constant lead for 
all cut-offs, forward and backward motions, the union link 
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With Main Rod Only 100 In. Long and Cylinder Centers 


4 In. Above Driving Wheel Centers 


From this cause we find in effect that when the left cross- 
head and crank are on the front dead center, the right cross- 
head is farther back of mid-stroke position than is the left 
crosshead when the right crosshead is on the back dead center. 

This simply means that the distance from F, which indi- 
cates the foot of the link with the latter in central position, 
to G, the position of the crosshead pin, is greater on the left 
side of the engine than on the right side. Consequently, we 
must assign to the two union links two different proportions, 
ie., assign to the left union link a greater length than to 

right union link. l 

rhe crank and crosshead diagram, illustrated in Fig. 3, is 
furnished by the courtesy of O. W. Young and will aid in 
visualizing the facts mentioned in the immediately ae aire 
paragraphs. Referring to Fig. 3 it should be noted that 


would need to be of different lengths for front and back dead 
centers, which is a mechanical impossibility. 

“Tf the center line of cylinders were 8 in. or 10 in. higher 
than the center line of driving axles, it would be difficult to 
so proportion the union links as to produce symmetrical valve 
movement, particularly in lead openings, but because the 
cylinder center line is usually only from 1 in. to 3 in. higher 
than the center line of driving axles, the union link can be 
adjusted for length to suit either front or back dead wheel 
center, without causing an appreciable error in valve move- 
ment beyond slight irregularity in lead at one port. 

“If the union link length is determined by taking wheel 
centers according to directions, errors in lead are too slight 
to be measurable unless the differences in height between 
center lines of cylinders and driving axles exceed 4 in.” 
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Electvica) Turntable Drive, Insures Ample Power and Reliability 


A Mechanical Man’s Views on Engine Terminal . 


Design and Operation 


By L. K. Silcox 
General Superintendent of Motive Power, Chicago, Milwaukee & St. Paul, Chicago 


ROM the statistics compiled for all railroads in the 

United States, it has been determined that in every 

24 hours, the average serviceable locomotive is used 
a little less than 8 hours in actual road service. This figure 
gives no consideration to the fact that the average annual 
locomotive service days range from 300 to 330 days out 
of the 365 days of the year, or only about 80 per cent. 
Therefore, of the total complement of locomotives owned, 
approximately 80 per cent are serviceable throughout the 
year and of the 80 per cent serviceable, only 3314 per cent of 
the actual hours in service are utilized so that the net 
amount of service obtained is only approximately 28 per cent 
of the total. 

Therefore, since the engine is in service an average of 
only eight hours out of each 24, the inference is that the 
remaining -16 hours are consumed at the terminals in con- 
ditioning the engine for another trip and holding it awaiting 
call. It would appear that these 16 hours represent a 
tremendous waste of time and that earnest endeavor should 
be made to recover it for revenue service. However, con- 
sideration should be given to the fact that a certain amount 
of this time is absolutely necessary to prepare the engine for 
service. 


Four Operations to Be Considered 


The circular chart shows the distribution of the 24 hours 
of the average serviceable locomotive day. From reports of 
enginehouse performance, it has been determined that the 
average serviceable locomotive is turned approximately 1.4 
times in every 24 hours from which information, it can be 
assumed that the average time required to turn an engine is 
about 1134 hours. For this reason the 16 hours of terminal 
detentions have been divided on the chart and 1114 hours 
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*From a presented March 13, 1923, before the Western Society of 
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indicates a grouping into four main divisions. 


indicated as representing one complete engine turning with 
the remaining 414 hours considered as a portion of the next 
turning. An analysis of the various operations constituting 
an engine turning in the usual sequence of their seg pend 
ese 
divisions, with the average approximate time element of each, 
are as follows: : 
Movement of the engine from the train to the engine 
terminal ososi Biindigs So ssh ene Vaweeo wer essa eee ce rans 
Roundhouse care and ordinary repairs................ 
Extraordinary repairs end awaiting call............... 2 hours 
Movement from outbound track to train............... 

The first division represents the time consumed in releas- 
ing the engine from road service and in delivering it to the 
engine terminal, or in other words, what is usually termed 
outside hostling. The time element of this division is a 
function of the terminal layout and will depend upon the 
relative location of the engine terminal] with respect to the 
train yard and the track arrangement leading into the engine 
terminal. 

The several operations constituting the second division, 
when taken in their usual sequence average approximately 
as follows: 

Am RENOVE supplies, outside inspection, and knocking l 
TES cercvcarvcscvccescccensacrsccenscccceses 


hour 
B.—Movement from cinder pit into roundhouse stall.... 14 hour 


C.—Inspecting, repairing, cooling down, and washing 
boilers and tanks........... ccc cc cccccccaces 2% hours 
D.—Wiping, completing repairs and filling boilers...... 2% hours 
E.—Building fires and steaming up.............00005 1 hour 
.—Movement from roundhouse to outbound track, 
taking coal, water, sand, and supplies en route.. 34 hour 
Total cash te sewe eas ewe GSctanuibewtkwnessaens 8 hours 


The third division is necessary to provide a period for 
overlapping to take care of extra repairs and to compensate 
for slow operations at points where sufficient facilities are 
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not available for the prompt turning of power. It also allows 
for the margin of time between when the engine is ready and 
when actually put into service. This division, therefore, 
bears a joint responsibility of the mechanical] and transporta- 
tion departments, as these detentions are the function of the 
speed of terminal performance and the utilization of power. 

The fourth division represents approximately the average 
time consumed in handling the engine by the engine crew or 
an outside hostler from the engine termina] to the train yard 
after the engine has received coal, water,.sand, and supplies. 
As with the first division, the time element of this is also 
dependent upon the location of the terminal and the track 
layout leading from the terminal to the yard. 

Thus a medium of measure is established for comparison. 
However, it cannot be applied literally, for it represents a 
collective result and should be made by grouping terminals 
either by divisions or districts. This becomes apparent 
when considering supplementary roundhouses where no ma- 
chine shop facilities are available as against the major 
terminal which is well-equipped for making heavy repairs. 
The former merely constitutes a turn around point where 
the engine is turned and provisioned, while at the latter, the 
attention received will be more extensive and will include 
repairs so that it would not be fair to compare the one with 
the other merely on the time element basis. The combined 
result of the two, however, could be compared equitably with 
the results as indicated on the chart. 


Distribution of the 24 Hours of the Day for the Average 
Serviceable Locomotive 


There are four fundamental factors relating to the pro- 
portion of time in service and out of service: 

1. Mileage and time between terminals. 

2. Demand for power. 

$. Lerminal layout and the location with relation to the train yard. 

4. Facilities for conditioning engines for service. 


Length of Engine District a Factor 


From observations made of the performance on various 
railroads, especially when making a study of enginehouse 
expense, it appears that there are various basic elements 
which affect such performance, among which can be con- 
sidered the average miles between engine terminals. A study 
of eight carriers reveals that the average distance between 
terminals ranges from 57 to 114 miles. It is found that each 
cost varies inversely with the miles between the terminals. In 
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other words, the greater the distance between terminals, the 
less is the cost of turning engines per train mile. Too much 
stress cannot be placed upon the location and spacing of en- 
gine terminals. In the spacing terminals, however, considera- 
tion should be given to mileage and time as affecting the 
scheduling of train crews, as otherwise any gain made in the 
saving of enginehouse expense may be offset by overtime in- 
curred by the train crews. 

These studies also indicate that there is a great variation 
in the frequency of turning engines. This depends upon the 
distribution of power according to the demand, the amount 
of power owned in proportion to the volume of traffic, and 


Cleaning fires and wiping 
Boiler washing 

Tank washing inside 
Water changes 

Front end inspection 
Oiling and packing 
Building fires 

Cleaning engine hovee 


Cleaning flues 


Fer Cent of Total 


Relative Labor Costs of Various Operations In Engine 
House Expense | 


most important of all, the frequency of terminals. When 
there is a large number of power units, but a great frequency 
of terminals, short runs will prevail, whereas if the runs are 
longer the number of service hours per day will increase, the 
dead time at terminals will be reduced, and the gross ton 
miles will increase with a consequent increase of earning 
power per locomotive. The spacing of terminals has an 
effect on the serviceable hours per day, but this should not 
imply an advocacy of unnecessarily long runs or the skipping 
of terminals, but rather the providing of a rearrangement 
that will give a more uniform distribution of terminals so 
as to reduce the amount of terminal handling to a minimum 
consistent with the volume of traffic. 

The question of margin of power is also very vital and 
must be considered before any step is taken at any one 
terminal to improve it out of proportion to the neighboring 
terminals. As an illustration, there may be an engine 
terminal where there are from 20 to 22 engines in the house 
at all times with an average of only eight departures and 
eight arrivals in the 24-hour period. In such a case, the 
dead time proportion of the 24 hours would be very large 
and would require a relatively small force to operate the 
terminal and possibly permit the use of two instead of three 
shifts. On the other hand, there may be an engine terminal 
with only 12 engines in the house at all times and with an 
average of 10 arrivals and 10 departures every 24 hours. 
Here operation would be more intensive, requiring a relatively 
large force, possibly three shifts, and with facilities which 
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would permit the turning of power in less than 8 hours so as 
to be in a position to overcome any emergency. 

The relative location of the terminal with respect to the 
yard and depot is a factor affecting Divisions 1 and 4 of the 
chart. If the terminal is close so that the engine may be 
uncoupled from the train and delivered directly to the engine 
terminal, only a few minutes will be involved, but if it is a 
long distance away or the movement involves complicated 
switching, the time loss becomes a large item. 

To the mechanical man, the engine terminal is a facility, or 
in other words, it is merely a tool with which to perform a 
specific operation in detail. It is a double-edged tool as 
there are two functions to perform. The first is the ordinary 
handling and care of the individual locomotive in the round- 
house, and the other is repairs, both lighter classified and 
running. In the well-ordered performance of locomotives, it 
is necessary to divide the maintenance into running and classi- 
fied repairs. The running repairs must of necessity be made 
in the roundhouses. It has been the usual practice to do the 
classified repairs in the back shops, but there is an in- 
creasing tendency to do the lighter classified repairs as well 
as the running repairs in the roundhouses in order to get a 
more intensive use of the power. It is the custom among some 
carriers to assign a certain mileage for a locomotive to per- 
form between classified repairs, and in order to operate loco- 
motives at a minimum cost per mile, for all classes of repairs, 
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roundhouse and back shop depends largely upon the policy 
pursued with respect to the amount of work expected from 
the roundhouses. 

As was mentioned at the beginning of this paper, the 
average locomotive produces annually from 300 to 330 
serviceable days out of the 365 days of the year. The op- 
portunity for producing higher efficiency in serviceable days 
per year obtains from the ability to keep the locomotive 
within the jurisdiction of the local man and this can best 
be done by providing him a well-selected supply of standard 
repair parts and materials, and with ample facilities with 
which to make prompt replacements and repairs when due, 
thus eliminating delays occasioned in waiting for parts and 
materials from the main shops, or in transporting the engine 
itself to the main shops for repairs. 

It is more difficult to maintain the larger units of power 
that now predominate than it was to care for the smaller 
engines that were in use in the past. The modern engine is 
heavier and more complicated, and requires more consistent 
and frequent mechanical attention. The various parts of 
the locomotive are larger and heavier and cannot be repaired 
quickly, if adequate facilities are not at hand with which 
to handle them. Generally speaking, the increase in the 
capacity and extent of facilities in roundhouses has not kept 
pace with the increase in number and size of power units, 
and until this is brought to a proper balance, it cannot be 


Modern. Ash-Handiing Facilities Relieve Congestion at a Prominent New England Terminal 


it is necessary to obtain a consistent balance between the cost 
of classified repairs and repairs made in the roundhouses. 
The manner in which roundhouses are equipped with repair 
facilities determines the balance. 

It is the practice on many lines to send locomotives to the 
back shop only when in need of heavy boiler repairs, taking 
care of all other work as due in the roundhouses. It is a 
function of the roundhouse, therefore, to obtain from the 
locomotive a specified performance in mileage and time, and 
to see that every engine leaves the terminal in proper con- 
dition to insure a successful trip. 


Much of the Repair Work Is Done at the Roundhouse 


The roundhouses usually perform maintenance work on 
locomotives to the extent of approximately 40 to 50 per cent 
of the total cost of repairs and should, therefore, be equipped 
with this in mind. Any ratio ranging from 60 per cent for 
classified repairs to 40 per cent for running repairs on the 
one hand or from 50 per cent for classified repairs to 50 per 
cent for running repairs on the other hand would seem 
practical. The ratio between the cost of repairs done in 
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expected that the full serviceability of the modern power will 
be attained. A modern locomotive represents a large capital 
investment and idle hours are of a relatively greater loss 
than in previous years. 

In order to illustrate the general situation on a large 
railroad system, it is necessary to know just how the various 
divisions range as to the volume and density of traffic. This 
forms the knowledge necessary to understand the proper 
assignment of power to divisions after considering track 
gradients and curvature, and other operating features. A 
high performance in car miles per day is not obtained by 
train speed, but by the promptness with which trains are 
broken up, assembled, and moved through terminals. A 
terminal should be prepared to handle without delay any 
reassignment of power for seasonal loading or other rea- 
sons. Improved engine facilities should be made with con- 
sideration of the general situation, strengthening the weaker 
points first and thereby building up to a higher general 
efficiency. 

There is no such thing as an ideal engine terminal, 
or an ideal terminal operation. From the very poorest to 
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the very best they are a compromise. There are so many 
circumscribed elements affecting each point that no matter 
whether it was built up by gradual expansion or is con- 
structed new, the final layout will always reveal some un- 
desirable features. Financial stringency will retard develop- 
ment and restrict new construction. Precedent hampers re- 
location of existing facilities. A good labor market often 
overbalances other advantages and designates a location that 
is geographically or otherwise improper. So we must com- 
promise and use to the best advantage what we have and 
that which we can obtain. 

We are confronted with the problem of not only creating 
modern terminals in new locations but of overcoming a situa- 
tion that has developed gradually with the growth of the rail- 
way property. Terminals constructed in new locations can 
easily be equipped with all the proper and modern facilities 
required for economical and prompt handling of power, but 
it is more difficult to rearrange existing facilities than to 
construct new ones and it is this feature of the work which 
will require the attention of railroad managements for many 
years to come. 

To illustrate the importance of improving engine terminal 
facilities and relocating them to reduce the time element per 
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engine turned and the frequency of turnings: The average 
cost of turning power is now approximately $6 to $8 per 
engine turning and the average number of turns is 1.4 per 
serviceable locomotive day. A revision of facilities that, by 
reducing the time element of turning, would produce a re- 
duction of 50 cents per engine turned and reduce the fre- 
quency of turning 0.1 turning per day (say from 1.4 to 1.3), 
will accomplish an annual economy on a complement of 2,000 
locomotives to the extent of approximately $650,000, an 
amount that would pay interest at 5 per cent on $13,000,000. 
Such an appropriation, properly distributed over the system, 
would provide for a great many time-saving features which, 
if utilized advantageously, would produce large returns on 
the investment and at the same time recover many serviceable 
locomotive hours to revenue service. 

What the mechanical department expects from the locomo- 
tive terminal is to derive from it a medium by which locomo- 


tives may be cared for and maintained properly, promptly — 


and cheaply, and from which locomotives may be consistently 
delivered to the transportation department with the result 
that the serviceable hours per locomotive per day and the 
serviceable days per locomotive per year may be increased 
to a maximum. 


European Grinding Practice Being Extended 


A Description of Grinding Machines and Methods of Proven Value 
in Foreign Repair Shops 


T has been apparent for several years that railroad men 
in Great Britain and on the Continent have a deeper 
appreciation of the value and possibilities of grinding 

than most of their brothers on this side of the Atlantic. At 


portant advances have been made both in the more general 
use of grinding methods and the improvement and develop- 
ment of grinding machines. 

Practically a complete line of grinding machines is now 
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Fig. 1—Grinding Car Axle Journals on a 16-in. by 96-in. Churchill Plain Grinder In a Belgian Car Shop 


least this is the unavoidable conclusion of anyone who has 
studied the number of different grinding operations carried out 
abroad. In its issue of June 1922 the Railway Mechanical 
Engineer published an article describing certain grinding 
practices in English railway shops and since that time, im- 


being made, for example, by the Churchill Machine Tool 
Company, Ltd., London, England. The extent to which 
these machines have been developed for railroad shop work 
will be more or less of a surprise to American railroad men, 
many of whom are accustomed to nothing more advanced than 
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a piston rod grinder. The following list will give some 
idea of the work handled on these machines: 


Type of Grinding Machine Locomotive Part Ground 
16-in. by 2i 96-in. plain grinder ........... Axle fita and journals. 


Other cylindrical grinders......... Miscellaneous parts. 
Vertical s apie e radius and hole grinder. .Links and holes. 
Car wheel bore grinder ..........0...02. ar wheel bores. 
Vertical spindle surface grinder ......... Guides, rods, etc. 
Pree min Gonder for pins .........00.02-00- Motion work pina. 

y harap boca pee ing grinder .......... Valve hamber bushings. 
Hors Janice whh Rees news Frame pedestal jaws. 
Doou een sorry Ti grinder .......... Main and side rods. 
Horizontal spin link grinder ......... Links and other parts. 
Turret head grinder ...........c0cceees- Miscellaneous grinding. 
Internal grinders ........--.-sseeeeeee Air compressor cylinders. 
Horizontal, spindle grinder .........-... Misc. surface nding. 
Rotary surface grindér ...............-- Packing rings, dies, etc. 
Tool room grinder ...........-ccecccees hop tools. 


In addition, plans are definitely under way and tentative 
drawings have been made of machines to grind driving axle 


Fig. 2—Journals and Wheel Fits Are Ground at One Setting 


journals with the wheels mounted and crank pins also 
mounted. 

While it is realized that some of these machines would 
require changes in design and especially size to take care of 
the relatively larger parts of American locomotives, these 
alterations in many cases would be slight and with standard 
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Fig. 3—Vertical Spindie Radius Link and Hole Grinder 


machines, such as surface grinders, plain cylindrical grinders, 
and internal grinders, no alterations would be necessary. The 
following description of some of the grinding machines and 
methods used in foreign railway shops is given in the hope 
that it will lead to a better appreciation of the possibilities 
of grinding by American railroad shopmen. 


Wheel Seats and Journals Ground 


The practice of grinding journals has been thoroughly 
tested out with favorable results as regards accuracy, finish 
and length of operation. The ground journals give superior 
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service to those finished by other methods and, in addition, 
only enough material is removed at each grinding to true 
the journal, thus greatly increasing its effective life before it 
becomes worm and ground down to the limiting diameter. 
Fig. 1 illustrates a 16-in. by 96-in. plain grinding machine 
installed in one of the largest Belgian car shops. This 
machine is equipped with an axle positioning device provided 
to take care of the varied depths of center holes in the 
ends of the axles, it being essential that all axle journal 
center distances be maintained a standard length. The 
machine is arranged for self-contained motor drive, all mo- 
tions being obtained from a direct-coupled motor at the rear 
of the machine, the work being rotated by an endless belt 
and with the speed varied through the gear box shown on 
the workhead at the left. 

The car axle, illustrated in Fig. 2, is of the type ground 
on this machine, and while the 4-in. by 9-in. journal is 


Width of Link 2$" 


Fig. 4—Common Type of Link Ground on Machine Shown in Fig. 3 


small for American practice, the machine could grind a 
much larger journal just as readily. The journal and 
wheel seat on each end of the axle are ground in 35 min., 
the journal fillets being formed by the rounded corners of 
the grinding wheel. The wheel seats are ground because 
this gives a uniform, accurate control of finish and diameter 


‘which insures uniform mounting pressures and, therefore, 


less trouble from loose wheels. 
A Versatile Grinding Machine 


The grinder, illustrated in Fig. 3, is particularly interesting 
because, while designed primarily for grinding the radius 


Fig. 5—Grinding Car Wheel Bore in Belgian Car Shop 


of links, the spindle has been provided with a planetary 
motion so that the link pin holes can be ground at the same 
setting. Moreover, with the table stationary, any small in- 
terna} grinding job can be done on this machine and it is 
quite certain to be in continuous use. Relatively small shops, 
for example, which might not feel justified in buying a 
machine especially to grind the few links required for its 
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‘monthly output of locomotives, would probably be interested 
in this machine because of its possible use for other work. 

Fig. 4, shows the common type of Stephenson link finished 
on this radius link-grinding machine, .015 in. being removed 
from the width of the slot in 40 min. The two link pin 
holes A are ground in 5 min. each. 


Grinding Car Wheel Bores 


It is obviously of little avail to grind the wheel seats on 
an axle and then apply a car wheel having a rough bore. 
The old argument of greater accuracy and a more uniform, 
smooth finish applies in this case, and in the Belgian car 
shops referred to, the management has followed the only 
consistent course possible by arranging to grind car wheel 
bores. The machine illustrated in Fig. 5, is used for this 
purpose. This is a large powerful machine, the chuck in 


which the car wheel is applied having a capacity to swing 
48-in. The wheel bores are ground by means of the rigid, 
accurately alined spindle which has a planetary motion. 
This grinder is provided with wet grinding equipment and 
maintains the standard size of bores to within very close 
limits of accuracy. Car wheel’ bores are ground in 18 min. 
each, actual grinding time. 


The diameter of the hole illus- 


Fig. 6—Vertical Spindle Surface Grinder Instalied at Ashford Works 
of Southeastern & Chatham 


trated is 57%-in., its length being 7-in. From .015 in. to 
.018 in. of metal is removed from the diameter by grinding. 


+ Vertical Spindle Surface Grinder 


Surface grinding practice is not essentially different in 
this country than in England, but there is this much to be 
said in favor of English practice. The grinders are made 
in quite a number of different sizes and, as a rule, each 
English shop will have several of these sizes so that it is not 
necessary to grind small work on a large machine, as fre- 
quently happens in this country. The machine illustrated in 
Fig. 6 is a 16-in. by 72-in. grinder adapted to grind guides, 
links and rods, such as shown in the illustration. This 
machine is installed at the Ashford works of the South- 
eastern & Chatham. 

Referring to Fig. 7, the guide illustrated is one of a pair 
ground as follows: Two guides are ground at the same time, 
the first operation consisting of grinding the 5'4-in. face 
the full length, about .040 in. of stock is removed in 35 
min. The second operation consists of grinding the 54-in. 
face 10-in. long, .04 in. of stock being removed in 10 min. 
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The third operation consists of grinding the sides of two 
of the guides the full length, taking 15 min. The guides 
are then turned over and brought to the correct width by 
grinding the two opposite sides the full length. This opera- 
tion may take 12 min., in which case the total time for the 
two guide bars is 72 min., or 36 min. a piece. Many other 
parts can be ground on this machine which is equipped with a 
magnetic chuck when necessary. Slide valves, false valve 
seats, steam chests and steam chest covers are also ground 


to advantage on this machine with important savings over | 


the old method of planing. 
Motion Work Pins 


In spite of the fact that one or two American roads have 
gone ahead with the work of standardizing motion pins and 
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Fig. 7—A Heavy Guide or “Motion Bar” Finished by Grinding 


bushings and made arrangements for grinding these parts, 


the English are, on the whole, ahead of us in this respect. 


Fig. 8 illustrates a close-up view of a powerful 14-in. plain 
grinding machine fitted with a 5)-in. wheel for work on 
motion pins. Where motion pins and short shafts have to 
be produced in quantities, this method provides an accurate 
and ultra rapid means of sizing. 3 

For certain work, this machine is fitted with a grinding 
wheel 814 in. wide. The pin shown at A (Fig. 9), for 
example, is ground with an 814-in. wheel in 1 min., .041 


in. being removed from the diameter with a limit of .0005 in. 


Fig. 8—Plain Grinder with 5⁄2-in. Wheel Grinding Motion Pins 


The pin, illustrated at B, is finished by removing .032 in. 
from the diameter, the limit in this case also being .0005 in. 
and the time, 1 min. Pin C is a case-hardened pin, the 
surfaces indicated being finished by grinding in 3 min., using 
a wheel with a 2 in. face. Motion pin D is finished by 
grinding on three surfaces in 1 min. Pin E, also case-hard- 
ened, is finished by removing .015 in. from the diameter by 
grinding in 1 min. A grinding wheel, having a 414-in. 
face, is used. 


APRIL, 1923 


From Fig. 9 a good idea can be obtained of the types of 
motion pins suitable to be ground and while all may not 
agree that it is necessary to grind the taper fit, there is no 
question that in important shops where a considerablé number 
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Fig. 9—Showing Several Types of Motion Work Pins as Ground 
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of valve gears and motion parts are repaired, the pins should 
be standardized, ground to a fit in their respective bushings, 
and carried in stock. The volume of pin and bushing work 
in some shops is extremely large and there is a possibility of 
real economy by making pins and bushings in quantity on 
automatic, or semi-automatic machines. The pin fits in the 
bushings can be ground, thus securing accurate, smooth 
bearings, and enough material can be left on the taper pin 
surfaces and outsides of the bushings so that the units will 
fit with slight additional machining, any standard link or 
motion bar. | 

The quality of the bearing surface is improved by grind- 
ing, as would be expected, and an important feature of this 
method is the increased pin and bushing life. It is well 
known, for example, that a case-hardened pin put into a 
case-hardened bushing with a scaly surface and allowed to 
run shows excessive wear for the first few months, after which 
there is an undue amount of play at the connection. This 
is practically eliminated by grinding, because in this case 
both the pin and bushing are smooth, accurate, cylindrical 
surfaces, fitted with just the required amount of play. Such 
a bearing, properly lubricated, is bound to last for a long time 
without appreciable signs of wear. 


Determination of Boiler Operating F actors 


Part Il 


Method of Calculating Combined Efficiency of Boiler, Furnace and 
Grate—Operating Charts Verify Points 


By D. C. Hess 
Stoker Engineer, Westinghouse Electric & Manufacturing Co., Philadelphia, Pa. 


[The first part of this article was published tn the March 
issue of the Railway Mechanical Engineer, being devoted to 
a discussion of methods of determining essential factors in 
the economical operation of boiler rooms. Test results, to- 
gether with typical performance curves and 24-hour CO, 
charts were included in Part I.—THE Ep1irors. | 


HE principal final product of complete combustion of 

T fuel is carbon dioxide (CO,). In order to obtain 

high CO, the most important factors to take into 
consideration are: 

First, keep the fuel bed in good condition; that is, prevent 
the formation of holes in the fire. Maintain the correct 
thickness and contour of the fuel bed. 

Second, eliminate all air leaks in the boiler walls. 

Third, maintain as nearly as possible a balanced draft 
or a slight vacuum in the combustion chamber. Avoid 
bottling up the gases which would cause a pressure in the 
furnace. Such a pressure would be very destructive to the 
brickwork and stoker parts. One type of baffle graduates 
the cross section of the flue gas passage, so that the velocity 
of the gas will be uniform throughout the boiler and also 
eliminate any dead pockets where there is no circulation 
of gas. 

Importance of High CO, 

Fig. 6 is a calculated curve based on the CO, per cent 
by volume at flue gas temperatures of 400 deg. F., 500 deg. 
F., and 600 deg. F., with no carbon monoxide. ' Theoreti- 
cally, perfect combustion of pure carbon will give 20.7 per 
cent of CO, in the flue gases. However, perfect combustion 
is not possible in boiler room practice. 


-e 


Referring now to Fig. 6, suppose the flue gases analyze 
six per cent CO, and that by decreasing the amount of ex- 
cess air and giving careful attention to the fuel bed, the 
CO, is increased to 15 per cent. A glance at the curves 
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Fig. 6—Caiculated CO, Curves Based on the Per Cent CO, by 
Volume at Flue Gas Temperatures of 400 deg. F., 500 deg. F., 
and 600 deg. F., with no Carbon Monoxide Present. Shows Fuel 
Saving by Increasing the CO, Values 


shows that the relative fuel loss has been reduced from 40 
per cent to 17, which amounts to a fuel saving of 10 to 12 
per cent. 


Determining Combined Efficiency 
The general definition of the efficiency of an apparatus 
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is the ratio of the energy developed by the apparatus to the 
energy available for its use. — 

The efficiencies of the different parts of a boiler instal- 
lation and of the installation as a whole are defined in so 
many ways that there is frequently confusion. The follow- 
ing definitions are recommended. l 

What is ordinarily called the efficiency of the boiler is in 
reality the combined efficiency of the boiler, furnace and 
grate, and is the heat absorbed per pound of fuel divided 
by the heating value per pound of fuel. The value obtained 
will be approximately the same whether the efficiency is 
based on dry fuel or fuel as fired. All the fuel is not 
burned; some of it goes through the grates or is dumped out 
with the ash while cleaning the fire. It is obviously unfair 
to charge this loss to the boiler. On the other hand, the 
boiler user must pay for it and is justified in charging it 
against the furnace. 

The combined efficiency can be expressed as 

E = W(h+L + sS—f) + DH 

Where W lb. of water evaporated in a unit of time. 
Ib. of coal fired in a unit of time. 
.48 = specific heat of steam. 
heat of liquid at steam pressure. 
latent heat. 
deg. supt. 
heat in one Ib. of steam as delivered by boiler. 


b+- Las 
f heat in one lb. of water as received iler. 
H = heat value of one pound of coal in B.t.u. as fired. 


The numerator of the above fraction equals 970.4 Q, where Q is the factor 
ef evaporation. 


Ottra T 


Specimen Heat Balance 


A typical heat balance worked out according to the above 
formula is given below: 

The calculations are made as follows: 

24-hour test of 2,400-hp. boiler, operated at 137 per cent 
of rating. i 

Coal as fired: 76.87 per cent carbon; 5.31 per cent hy- 
drogen; 7.19 per cent ash; 1.80 per cent moisture; 13,810 
B.t.u. per 1b. 

Dry coal = 98.2 per cent of coal fired. | 

Dry coal basis: 78.30 per cent carbon; 7.32 per cent ash; 
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Fig. 7—Combined Boller Efficiency Curves Based on Pounds of 
Water Evaporated from and at 212 deg. F. per Lb. of Coal of 


Varlous B. t. u. Values 


5.41 per cent hydrogen; 1.83 per cent moisture; 14,090 


B.t.u. per Ib. 
Coal fired 246,000 lb. == 241,500 Ib. dry coal. 
Refuse produced 21,375 lb. == 8.88 per cent of dry coal. 
Carbon in refuse = 8.88 — 7.32 = 1.56 per cent dry coal. 
This statement assumes that all of the ash is in the refuse. 
Flue gas analysis: 14.6 per cent CO,, 0.36 per cent CO, 
and 3.30 per cent O,. CO is seldom found in the products 
of combustion, but if produced it is treated as follows in 
the heat balance. 
Water evaporated, 2,480,000 lb., steam pressure 160 Ib. 
el eagle 100 deg. == 1,254 B.t.u. per Ib. above 32 
eg. F. 
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Average temperatures: feedwater 220 deg. F., flue gas 560 
deg. F., room 72 deg. F., air 63 per cent saturated. 


Heat Balance Calculations 


ae Per cent 
fe) 
i heat 
1. Heat absorbed by boilers: 
2,480,000 (1,254 — (220 — 32)) = 241,500....... 10,960 77.79 
2. eat lost by evaporation of moisture in coal: 
0.0183 (212 — 72 + 970 + 0.47 (560 — 212)).... 23 0.16 
3. Heat lost in steam from hydrogen in coal: 
9 X 0.0541 X (212 — 72 + 970 + 0.47 (560 — 212)) 609 4.32 
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Fig. 8--—Cost of Steam Based on the Pounds of Water Evaporated 
from and at 212 deg. F. per Lb. of Coai Fired 
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4. Heat lost in dry flue gases: 


Air = 3.036 (0.7830 — 0.0156) (1 — 0.1460 — 
0.0036 — 0.0330) =- (0.1460 + 0.0036) = 12.45 
Ib. per Ib. of dry ; 

Gases 12.45 + (1 — 0.0888) = 13.36 lb. per Ib. 
dry coal 


Loss = 0.24 X 13.36 (S60 — 72)..ccccecceceeecs 11.10 


1,565 
5. Heat lost in unburnt CO = (0.7830 x 10,150 xX 


0.0036) =- (0.1460 + 0.0036) = ....sesssesses 193 1.37 
6. Heat lost in combustible refuse = 14,600 X 0.0156 = 246 1.75 
7. Heat lost in heating mcisture in air = 63 per cent 
at 72 deg. F. = 0.0168 X 0.63 = 0.0105 Ib. per 
Ib. of air (0.0105 X 12.45 X 0.46 (560 — 72) = 29 0.21 
8. Unaccounted for (radiation, unburned hydrocarbon, 
errors of observation) by difference = ............ 465 3.30 
WOtal, sii annate a ieee ca hee heats 14,090 100.00 


Fig. 7 is a set of curves showing combined efficiencies 
based on pounds of water evaporated from and at 212 deg. 
F. per pound of coal at various B.t.u. values. These curves 
also give the boiler horsepower per pound of coal and pounds 
of coal per horsepower per hour. 


Cost of Steam Curves 


Fig. 8 is a set of curves showing the cost of steam based 
on the pounds of water evaporated from and at 212 deg. F. 
per pound of coal fired. The column at the left shows the 
cost in cents to evaporate 1,000 lb. of water which is plotted 
against the cost of coal in dollars per ton of 2,000 lb. 


“The Three Graces” 


After you have made a thorough study of your boiler room 
conditions and heat balance, you will no doubt come to a 
final conclusion that the economical operation of your boiler 
plant narrows down to three things. 
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First, maintaining high CO,. This means good com- 
bustion of the fuel. This is accomplished by keeping the 
proper ratio between the fuel feed and air supply, good fuel 
bed conditions and careful attention to the operation of the 
stokers and boilers. 

‘Second, keeping the flue gas temperature as low as pos- 
sible. That is, absorb all the heat possible from the furnace 
gases before they reach the breeching. 

Third, reducing the combustible in the refuse as low as 
possible. ‘This signifies good operation on the part of the 
fireman who should control the fuel bed conditions so that 
a minimum amount of carbon is dumped with the ash. 

These three items are the main factors in boiler room oper- 
ation from an economy standpoint. 


Tnple Valve Piston Press 


By J. D. Flinner 
Supervisor of Air Brakes, Monongahela, Brownsville, Pa. 


A SMALL hand press, designed to close the piston ring 
grooves of triple valves, control valves, or distributing 
valves, is illustrated in the drawing below. In time 
piston ring grooves wear, and without some means of closing 
them the pistons must of necessity be scrapped. By using 
this press, which is bolted to the air brake bench and operated 
by hand, the piston ring grooves can with a little practice br 
closed just the right amount for the application of new rings. 
In operation, the piston with the oversized groove is placed 
in base A resting on whichever one of the three seats it fits. 
(The old piston ring is left in'the groove to prevent compress- 
ing the groove too much.) The proper die, in this case E, 
is then placed on, the piston and cover B applied. By giving 
the cover an eighth of a tum, it is locked in place and cannot 
come off when pressure is put on the die by means of screw 
C operated by handle D. The piston should be turned slightly 
with each squeeze of the press to assure a uniform closure of 
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in. diameter seat is used for release pistons and equalizing 
pistons of P. C. control valves. The 3 17/32-in. diameter 
seat is used for K1, K2, H1, H2, P1 and P2 Westinghouse 
triple valve pistons; also for F1, GN1, GN2, KS and K6 
New York triple valve pistons. In general, any of the quick- 
action triple pistons can be closed on this 3 17/32-in. seat. 
The plain triple pistons can be closed on the 3 1/32-in. seat. 


Driving Box Gage 


GAGE, designed to measure the crown brass fit in driv- 
ing boxes, is shown in the illustration. This gage 
can be made with little expense of %-in. boiler steel, 
cut and filed to the dimensions shown in the drawing. The 


Simple Gage for Measuring Driving Box Crown Brass Fit 


three parts of the gage are adjustable on each other, being 
held .together by a thumb screw as indicated. 

The use of this gage, like others of similar type, will save 
many steps and much lifting when laying out driving box 
brasses preliminary to machining them for the fit in the 
driving box. Without some sort of a gage this operation 


Piston Ring Grooves in Three Sizes of Triple Valves Can Be Readily Closed in This Simple Press 


the groove and with a little practice grooves can be closed just 
the right amount. Die E is used for the equalizing and re- 
lease pistons of P. C. control valves. The 3 7/16-in. die at 
the right is used for all 314-in. pistons, and the 2 15/16-in. 
die for New York triple pistons having projections which ex- 
tend into the die recess. | 

Referring to the detailed drawing of base A the 4 13/32- 


involves placing the brass on top of the box as near as pos- 
sible in the correct position and scribing the shape of the 
box on the lower end of the brass. With this gage, the 
method is to set the gage as shown at the left in the il- 
lustration, transferring the marks to the brass as shown at 
the right. This eliminates a lot of extra handling of the 
heavy brasses and permits accurate fits to be rapidly made. 


Simple Devices Facilitate Machine Work 


Description of Several Simple Devices and Methods for Increasing 


Machine Shop Production 


By J. Robert Phelps 


Apprentice Instructor, Atchison, Topeka & Santa Fe Shops, San Bernardino, Cal. 


HE output of the machine shop of the Atchison, Topeka 

& Santa Fe at San Bernardino, Cal., as a whole, is 

greatly affected by a number of jigs, fixtures and 
simple methods devised for speeding up certain operations 
and enabling others to be handled more easily. The follow- 
ing devices and comparatively simple methods have proved 
their value in expediting machine shop work. 


Boring Mill Fixtures 


One of the most awkward locomotive parts to set up on a 
boring mill is the back cylinder head with its one or more 
massive projecting lugs to which the guides are bolted. These 
lugs, or guide blocks, are cast solid on the back head so that 
extra high chuck jaws are required to hold the head while 
being turned to fit the cylinder and bored for the piston rod. 
This job can be handled much more readily by means of the 


Fig. 1—Extension Jaws Hold Back Cylinder Head for Machining 


special jaws illustrated in Fig. 1 than by other arrangements. 
Blocking up under the regular jaws is unsatisfactory because 
it takes time and does not hold the cylinder heads firmly. 

Referring to the illustration, the general design of the jaws 
is evident. They consist of three substantial forged rect- 
angular posts, provided with drilled projections at the bot- 
tom for bolting to the boring mill table and each having a 
shoulder at the top to support the cylinder head. Set screws 
provide for centering the cylinder head and holding it firmly 
while machining. 

Fig. 2 shows the tool head of a boring mill to which a 
114-in. strip A has been welded, forming an additional sup- 
port for the cutting tool and allowing the tool to be set out 
far enough so that chips can clear the front part of the head. 
The tool is still supported close to the heel, enabling heavy 
cuts to be taken without vibration, or excessive stress on the 
tool. 
| Holding Steam Pipe Casings 


It was formerly the practice at San Bernardino to bolt 
steam pipe casings to a piece of boiler steel bent to conform 
to the radius of casings preparatory to machining. By us- 
ing the method illustrated in Fig. 3, two casings can be 
handled at the same time. They are simply bolted together 
and set on the boring mill table, being reversed and re- 


centered when one end has been machined. After the boring 
mill work is completed, the casings are left bolted together 
and sent to the drill press for drilling where the same ar- 
rangement is found convenient. : 

In using this method, the first machine work done on the 
casings is to drill the holes in the curved, or radius flanges 


Fig. 2—Additional Support Provided for Back of Boring Mill Tool 

so that the casings can be bolted together. The rest of the 

machine work is done with the casings bolted together. 
Jack for Leveling Rods 


A handy and cheaply made jack for use on wooden rod 
horses is illustrated in Fig. 4. It consists of a 1%4-in. by 16- 


Fig. 3—Two Steam Pipe Casings Are Bolted Together for Boring 
and Drilling 


in. stud to which is electric welded the 34-in. by 114-in. by 
12-in. strip S supporting the rod. Vertical adjustment is 
provided by a 1%4-in. nut to which 34-in. handle H is at- 
tached by electric welding. The use of this device is clear 
from the illustration which shows one end of a side rod, the 
other being on a machine ready for boring. The end shown 
is raised to the proper height by simply turning handle H 
and the nut to which it is welded. This method is more 
convenient than using blocking, and the handle, being 
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permanently attached to the nut, is also a convenience. If 
a wrench is used, it frequently requires bgth hands and the 
undivided attention of the eperator, whereas with this ar- 
rangement the operator can be watching the level on the 
rod and turn the handle without looking at it. 


Adjustment of Slotter Stroke 


The figures shown in the following table are stamped on 
a copper plate and attached to the slotter in the shop at San 


Fig. 4—A Convenient Leveling Jack for the Rod Job 


Bernardino. By having this plate to help him, the machinist 
can set the stroke to exactly the right length he wants on 
first trial.. He can do it quickly and be sure of it. There is 
often a tendency on the part of.a man operating a machine 
to get the stroke fairly close and let it cut air above and be- 
low the work. While it is realized that the later type of 
slotters have a stroke indicator, there are many slotters in 
use where a plate, similar to the one described, will, over a 


Fig. 5—Mandrel for Use in Drilling Crosshead Keyways 


period of weeks or months, prove extremely valuable in in- 
creasing slotter production. 


PLATE FOR INDICATING THE SLOTTER STROKE _. 
Distance 
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Machining Crosshead Keyways 
' While it is realized that the correct method of machining 


_ crosshead keyways.is by milling with an end or side mill, 


there are many small shops not provided: with equipment for 
handling the work in this way, and roundhouses in par- 
ticular are not infrequently called on to replace a broken 
crosshead with a new one in which the keyway has not been 
machined. 

In cases of this kind, the keyway must be drilled and 
afterwards filed by hand, the question of setting up and 
holding the crosshead for drilling being something of a 
problem. A convenient method of holding the crosshead is 
by means of an old piston rod cut off and clamped to the 
drill press table as illustrated in Fig. 5. The keyway in 
this old rod is enlarged sufficiently to clear the drill. A 
crosshead can then be applied to the mandrel at the proper 
angle and the keyway drilled without difficulty. The ar- 
rangement of V-blocks and clamp is rigid and holds the 
crosshead firmly. ; 


Risers and Vents for Vertical 
Frame Welds 


JN welding a fracture in a vertical locomotive frame mem- 
ber with Thermit, it has not been found advisable to place 
any risers directly against the frame at the upper edge of the 
collar because this reservoir of heat so close to the frame is 
likely to melt away the section above the weld. When the 


ENOS OF STRIPS 


ACETYLENE OR ELECTRICALLY 
WLLOED 


GAP’ 


Method of Aligning Broken Head of Frame Preparatory to 
Thermit Welding 


risers are placed 1⁄4 in. or more down from the top edge of 
the collar, on the other hand, it is evident that there will be 
a pocket above the level of the base of the riser in which air 
en be trapped when the mold is being rapidly filled with 
steel. 

It is therefore important that this extreme top edge of the 
collar all the way around the section should be completely 
vented to the top of the mold so as to allow the air to escape 
freely as the mold is filling. It is advisable to lay in, along- 
side of the frame, thin wooden shims, 1/16 in. to % in. 
thick, which are withdrawn after the mold is rammed and, 
therefore, completely vent the top edge of this collar all the 
way around. It is true that this space will be filled with steel 
but the fin will be so small that it will chill against the frame 
and not weld to it and therefore, can be readily chipped off 
upon completion of the weld. 

When repairing the fractured heels of frame legs, by 
-Thermit welding, the broken part is held in correct aline- 
ment by two 6-in. by 1-in. strips, one laid flush against each 
side of the frame as indicated in the illustration. About 
YZ in. of the ends of these strips are welded to the surface 
of the two parts by means of the oxyacetylene torch or the 
electric arc. 
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Front-End Locomotive Throttle Valve 


HE Chambers throttle valve, manufactured by the 
Bradford Draft Gear Company, New York, has been 
applied to a great many modern locomotives as a 

saturated steam valve located in the dome. This valve has 
now been redesigned to make it applicable as a front-end 


Cross-Section Through Valve 


forked arm secured to the square inner end of the shaft is 
connected to the valve stem and lifts the pilot valve and the 
main throttle. 

The throttle box has two steam inlets from the super- 
heater header entering from the rear at right angles to each 
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Chambers Throttle Designed for Superheated Steam 


throttle, using superheated steam. The new design, which is 
illustrated in the drawing, differs in a number of details 
from the earlier types. The connections from the throttle 
lever to the valve are carried outside the boiler, the throttle 
rod connecting to an arm on a rotating shaft which enters 
the throttle box cover through a steam-tight packing. A 
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other and leading to the top of the valve. The outlets to 


the cylinders are placed on each side at the bottom of the 
throttle box. This arrangement keeps all the steam pipes 
entirely inside the front-end. The throttle box is supported 
by the steam pipes, the joints between the front-end and the 
throttle box being sealed with a pressed angle. The throttle 
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valve is readily accessible by removing the throttle box cover. 

It is a well-known fact that castings when exposed to high 
temperatures warp and distort. These temperature strains 
make it difficult to keep throttle valves tight with high pres- 
sure steam and especially if it is superheated. The design 
of the Chambers valve has been worked out carefully to 
eliminate the effect of these distortions so that the valve will 
remain tight in spite of warping in the throttle box. The 
way in which this is accomplished will be evident by an 
examination of the drawing. It will be noted that the ring 
seat A rests on the throttle box with a flat joint and has a 
slight clearance in the bore of the box. If the throttle box 
warps so that the bore is eccentric it still will not affect the 
tightness of the joints between the box and the ring seat. The 
main valve B rests on a beveled face on the ring seat. When 
steam is shut off there is no balancing pressure beneath this 
valve and the force of the boiler pressure acting upon its 
surface presses it tightly into the ring seat. The ring seat is 
of relatively light cross section and the force on the main 
valve is sufficient to cause the seat to conform to the shape 
of the main valve, thus making a tight joint in spite of any 
slight distortion in the valve. 

The balancing force on the main valve is secured by the 


action of the balancing piston C which is always tight in the - 


balancing chamber and for that reason the valve is not sub- 
ject to the troubles due to difference in expansion between 
the valve and the throttle box which are found with double 
seated throttle valves. Locomotives with superheaters and 
a throttle in the dome have a considerable volume of steam 
space between the throttle valve and the cylinders. When 
the throttle is opened this space must be filled with steam 
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before the locomotive will start and when the throttle is 
closed this steam continues to expand so that the locomotive 
does not stop at once. This sluggishness in responding to 
the movement of the throttle makes it difficult to handle a 
locomotive especially on a slippery rail. When a locomotive 
throttle valve is placed in the front-end, the volume of the 
steam passages between the throttle and the cylinders is de- 
creased, making the locomotive more prompt in responding 
to the movement of the throttle. 

Superheated steam flows at a higher velocity than saturated 
steam and for these reasons the fine graduation of the threttle 
valve opening secured with the Chambers valve is of special 
importance. The first opening of the throttle is through the 
pilot valve D which permits steam to pass through the center 
of the main valve to the cavity under the balance piston. A 
slight amount of steam will flow through the relief opening in 
the balance piston but this is negligible. When the main 
valve is lifted from its seat, a small annular passage is 
opened between the valve and the ring seat. The next steam 
passage to be opened is a series of 24, 14-in. holes around 
the valve skirt. Raising the valve still further gradually 
opens the passage between the wings on the main valve and 
the ring seat until the full cross-sectional area of the steam 
passages is attained. 

The Bradford Draft Gear Company favors the use of 
throttle valves located in the front-end because this arrange- 
ment permits the use of superheated steam .in the auxiliaries 
and enables the steam supply to be taken from a large open- 
ing at the topmost point of the dome, thus insuring the driest 
possible steam, the maximum superheat, and consequently 
the maximum economy in the use of fuel. 


Impact Recorder and Pilferage Detector 


N instrument for use in box cars, which serves the 
double function of recording rough handling and de- 
tecting the time at which cars have been entered for 

pilfering, has recently been developed by the Impact Re- 


Top View of the Impact Recorded with the Cover Removed 


corder Company, Burlington, Ia. The impact recorder 
operates on the inertia principle. The time when the car is 
entered is recorded electrically by connections attached to 
the car door. Both records are made on the same tape. 
The instrument is equipped with a Seth Thomas No. 10, 
eight day recording clock movement, which carries a paper 
tape under the two recording pencils at the rate of one inch 
an hour. The impact recorder consists of a pencil barrel 
with provision for inserting and adjusting the lead, which 
is located at the free end of a flat leaf spring that normally 


moves in a horizontal plane. The movement of the pencil 
is restrained by two other flat leaf springs, each of which 
resist the movement of the pencil from one side of the center 
line of the paper tape. Each of these springs is prevented 
from following the pencil across the center line by a stop 
pin set in a bar which extends across the tape just outside 
of the pencil. The .instrument is calibrated by means of 


the set screw adjustments on the restraining springs, shown 


Side View of the Instrument 


in the top view of the instrument, which, once set, are ar- 
ranged to be permanent. 

The instrument case is placed in the car with the springs 
at right angles to its longitudinal center line. The inertia 
of the pencil causes it to move laterally whenever the car 
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is subjected to a sudden change of velocity. The pencil 
draws a lateral line across the paper, which is calibrated to 
read directly in miles per hour. A velocity scale is printed 
on the tape, one for each 12 hours on the one o'clock line. 
Dots across the paper at each of the other 11 hours, cor- 
respond with the above scale reading. 

In order that the tape may be readily set to correspond 
with the time at which the instrument is started, the driv- 
ing drum is loosely mounted on the shaft. After the paper 
has been set and suitably marked with the date and a. m. 
or p. m., the cylinder is clamped to the shaft by tightening 
the thumb nut on the end of the shaft, shown in the side 
view of the instrument. 


The pilferage detector consists of a buzzer magnet and 


armature, placed so that the armature extends laterally 
across the instrument. The outer end carries a pencil which 
rests on the paper. In order to avoid interference with the 
pencil of the impact recorder this pencil has been set forward 
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on the scale so that it reads one hour later than the impact 
recorder. The record is therefore subject to a simple cor- 
rection by the subtraction of one hour from the scale reading. 

The metal box at the end of the instrument contains two 
dry cells which furnish the energy for the operation of the 
buzzer. The circuit is completed by wires carried outside 
the instrument. From binding posts provided for that pur- 
pose they are carried to open circuit connections either on 
the door post or door plate. The circuit is momentarily 
closed by a spring attached to the door whenever the door 
is opened or closed. The vibration of the buzzer armature 
produces a distinct record on the tape. | 

The weights of the parts of the instrument acting under 
inertia are so light that it can be used to measure vertical 
as well as horizontal impact. To measure vertical impact the 
instrument is placed on its side, in which position the 
weight of the pencil is not great enough to overcome the re- 
sistance of the restraining spring. 


Semi-Automatic Hob Grinding Machine 


O meet the demand for a hob-grinding machine for hobs 
T with straight and right- and left-hand helical flutes not 
over 4 in. in diameter by 5 in. long, the Harris 
Engineering Company, Bridgeport, Conn., has brought out 
the No. 5 semi-automatic hob-grinding machine illustrated. 
All working parts are positively protected from emery dust. 
The table is operated on ball-bearing rollers, making the ac- 


Harris Hob Grinder of Improved Design 


tion very sensitive and enabling the operator to actually feel 
the wheel as it sharpens the hob teeth. 

An important improvement has been made in the method 
of transmitting a rotary motion during the travel of the 
table in order to grind hobs having right- or left-hand helical 
flutes. A lever pivoted in the center with ball bearings at 
each end is connected to the work spindle by a steel tape 
wound upon a drum. By changing the angle at which this 


Valveless Mechanical 


HE type DV mechanical locomotive lubricator, illus- 
trated, is made by the Nathan Manufacturing Com- 
pany, New York City. It is a development of the 

Friedman lubricator, of which more than 60,000 have been 


ball-bearing lever operates, a positive helical motion is gen- 
erated during the travel of the table. 

The index plates are of heat-treated chrome-nickel steel, 
accurately cut from a master plate. They are double, one 
plate being used for indexing and the other plate for escape- 
ment. The escapement pawl is provided with an adjust- 
ment to take up wear. By being so designed, the wear all 
comes upon the escapement plate and there is no wear on 
the set for indexing, thus maintaining its original accuracy. 
The indexing mechanism is semi-automatic and can only 
operate at the end of the return stroke, thus preventing any 
damage to the wheel or hob by accidental indexing in the 
middle of a stroke. Indexes are changed in 60 seconds 
by merely unscrewing the hand wheel. The wheel spindle 
is driven by an endless open belt without twists, turns or 
idler pulleys. The largest wheel used is 7 in. in diameter. 
The wheel head and column are so designed as to have the 
center of the wheel swivel on the center line of the table and 
to give maximum strength and minimum overhang. The 
wheel spindle is carried in large bronze bearings of oil well 
type construction, is dust proof and has an especially de- 
signed device for taking up thrust and wear. The diamond 
truing device is built in the head, is always in position and 
may be used when the machine is in operation without dis- 
turbing the work. 

This machine may be set at will to grind undercut hobs 
or cutters and to give them so-called top rake as well as to 
grind them in the ordinary way with radial face. The feed 
of the hob against the wheel is rotative and is obtained 
through a small handwheel, turned by the operator’s left 
hand after each complete revolution of the hob on the work 
spindle. | 

The machine is furnished with countershaft drive or in- 
dividual motor drive. With motor drive, the motor is 
mounted on the top of the machine on a special pedestal pro- 
vided with means for taking up all belt slack. This ma- 
chine is usually equipped for dry grinding, but can also be 
provided with pump and piping for wet grinding. 


Locomotive Lubricator 


applied to European locomotives. This lubricator is valve- 
less, the operation of its working pistons or plungers being 
independent of the action of check valves. Inside the oil 
reservoir there is a separate valveless pump for each feed. 
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This pump, consisting of a plunger which in its highest and 
lowest position automatically opens and closes the oil inlet 
opening and oil outlet opening through a turning movement 
of the plunger, eliminates the necessity of all suction and dis- 
charge valves. 

The operating movement of the mechanical lubricator is- 
taken from some point on the motion work of the engine 
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Cross-Sectional View Showing Operating Parts of Nathan Vaiveless 
Mechanical Lubricator 


where the stroke is fairly constant, so that the set movement 
of the lubricator will not be influenced by variations in cut- 
off of the engine. A useful auxiliary of this device is an 
indicator which shows at a glance whether the oil pipes are 
filled with oil at the proper pressure and if not, the trouble 
can be located. 

The Nathan mechanical lubricator may be obtained with 
two forms of terminal check, one for use when the oil is be- 
ing delivered to the steam pipes and the other for applications 
in which the oil is delivered into the cylinders. The lubrica- 
tor is simple in operation requiring little attention. The en- 
gine crew and roundhouse men have only to keep it filled 
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with oil. The correct rate of oil feed is permanently set by 
the mechanical department. The engine starts the lubricator 
and the engine stops it. 

The operation of this lubricator will be evident from the 
drawing. The crank disc on the end of the ratchet shaft E 
contains a circular hole which receives the ball end of the 
rocker arm attached to the shaft W, so that as the ratchet 
shaft rotates the vertical component of the circular motion of 
the hole causes the shaft W to oscillate while the horizontal 
component causes the shaft to slide back and forth. These 
oscillating and reciprocating motions are definite since the 
arm is rigidly attached to the shaft W. These two motions 
are utilized to operate the plungers for pumping and for the 
control of admission and discharge of oil. Each plunger is 
operated by a small arm rigidly attached to the shaft W act- 
ing on a cross head-like extension of the plunger P which is 
provided with an elongated slot. The upward motion of the 
plunger is effected by means of a spring below the cross head, 
and downward motion is effected by the small arm attached to 
the shaft W coming in contact with the bottom of the slot in 
the cross head. The turning movement of the plunger causes 
a groove S in the plunger to make connection from the 
plunger cylinder to the suction chamber O at the up-stroke 
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Nathan Type D V Valveless Mechanical Lubricator 


and with the discharge chamber K on the down-stroke. The 
up-and-down motion of the plunger may be observed through 
the small chamber below the regulating screws, an extension 
rod being attached for that purpose to the top of the plunger. 


High-Production Automatic Milling Machine 


HE No. 33 automatic milling machine, illustrated, is a 
T new product of the Brown & Sharpe Manufacturing 
Company, Providence, R. I., primarily designed for 
the automatic milling of duplicate parts in large quantities. 
The. machine has many structural features and improvements 
over those of the ordinary manufacturing type. The ways 
are exceptionally wide and heavy; the automatic oiling system 
designed to be efficient, effective and thorough; and the con- 
trols are entirely within the machine. 
A unique feature is the automatic control of the spindle 


‘ and right and left-hand rotation for the spindle. 


and table. Adjustable dogs at the front and rear of the 
table make the control of the table and spindle entirely auto- 
matic. The available movements include a variable feed, 
constant fast travel and stop for the table, start and stop 
The table 
and spindle may be operated independently of each other 
and these movements may or may not be intermittent in 
either or both directions and may take place one or more 
times. The spindle may be stopped when the table is on 
its return travel, thus eliminating the possibility of marring 
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the work. The spindle reverse allows the use of two sets of 
cutters with teeth facing in opposite directions so that one 
set may be in operation with either direction of table traverse. 
A constant fast travel and a slow variable feed of the table 
in either direction are automatically controlled by the table 
dogs. The machine can be set and the dogs will operate the 
table independently of the spindle. 

All the automatic operations of the machine are performed 
through the medium of the adjustable table dogs and four 
different styles of dogs are necessary to operate all the auto- 
matic movements of the machine. However, for ordinary 
milling operations, two or three of the types are usually suffi- 
cient. The spindle can be set to start, stop or reverse auto- 
matically, or it can be set to run continuously in either di- 
rection. 

Although the automatic control of the spindle and table is 
by means of the table dogs, the same result may be obtained 
by hand by means of the two controlling levers conveniently 
located on the front of the saddle. If the loading time of a 
piece exceeds the cutting time, the table is set to stop for the 
safety of the operator. Under these conditions the machine 
is semi-automatic in operation, the hand control levers being 
employed in place of the dogs. | 

The manipulation of these controlling levers is extremely 
simple and the ease and rapidity with which they may be 
operated in some’ cases gives faster operation than when the 
machine is fully automatically controlled. The hand control 
levers also permit the operation of the machine as a plain 
milling machine, accomplishing within its capacity al] that 
of an ordinary plain milling machine. The constant speed 
type of drive permits the machine to be driven by belt direct 
from the main shaft or counter shaft to the single driving 
pulley. This pulley runs at a constant speed and is mounted 
on the main driving shaft. . 

An important feature of the constant speed type of driv 
is the complete separation of the spindle speeds and table 
feeds, permitting any combination of the two within the 
capacity of the machine. Variations of the spindle speeds are 
obtained through change gears giving twelve changes of 
speeds in geometrical progression from 22 to 180 r.p.m. in 
either direction. The table feeds are positive and are en- 
tirely independent of the spindle speeds. There are eighteen 
changes ranging in practically geometric progression from 
38 in. to 24.54 in. per min. This provides a range per 
revolution of the spindle of .002 in. to .136 in. for small 
mills, and .017 in. to 1.115 in. for large mills. 
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This machine is exceptionally well adapted to a motor 
drive as provision is made for neatly enclosing a constant 
speed motor in a chamber within the base. The cutting 
lubricant is pumped to the work from a large tank cast in 
the base. Two nozzles are provided and, therefore, if two 


cutters are used, each has ample cutting lubricant at all 


New Brown & Sharpe No. 33 Automatic Milling Machine 


times. Provision is made for cutting off the supply to 
either or both nozzles if it is not needed. 

The machine has a longitudinal feed of 34 in., transverse 
adjustment of 514 in., and vertical adjustment of spindle, 
15 in. The hole through the spindle is 13/16 in.,-the spindle 
having a No. 11 taper hole. Constant speed drive at 350- 
r.p.m. is recommended. The working surface is 52 in. by 
1234 in. There are 3 T-slots, 54 in. wide. The net weight. 
is 7,200 Ib. 


All-In-One Steel Figures Save Time 


N ingenious arrangement of steel figures, with im- 
portant advantages over the individual steel figures or 
letters commonly used, is shown in the illustration and 

has been placed on the market recently by Marburg Bros., 
Inc., New York. The method of using these figures is 
plainly shown at the left in the illustration and a close-up 
view at the right. The figures are cut around one-half of the 
circumference as indicated. 

Many obvious advantages result from this arrangement 
including in the first place the saving of a large amount of 
time formerly spent hunting for the correct individual 
figures. The All-In-One is more convenient to handle, with 
less danger of smashed fingers, and vertical figures or letters 
are produced with ease. In addition, the speed of stamping 
is greatly increased and the figures never get upside down. 
Shattering is prevented and the general appearance of the 
lettering is improved. There are no individual figures to be 
lost or disarranged. i 

The All-In-One can be furnished for metal, wood, or 


leather in seven sizes from 1/16 in. to 3⁄4 in. In case alpha- 
bets are desired they can be furnished on three discs. 


Method of Using All-in-One Steei Figures 


View Showing 
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Paragon Continuous Roller Side Bearing 


CONTINUOUS roller side bearing, the housing of 
A which is protected against wear from the roller axle 
bearings, has been placed on the market by the Burry 
Railway Supply Company, Chicago. The bearing is known 
as the Paragon frictionless side bearing and is designed for 
use on passenger equipment. 
The roller is not of the trunnion type. 
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The Housing of the Paragon Roller Side Bearing is Protected from 
Wear by Removable Axle Bushings 


removable axle which is inserted through one end of the 
housing and is held in place by a wedge and key which are 
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located in the inner end of the housing. ‘The housing is pro- 
tected from destruction from the rapid wearing out of the 
axle bearings by the insertion of interchangeable bushings, 
shown-at A in the illustration. In assembling the bearings 
these bushings are inserted in the housing from the inside 
and are provided with chafing flanges which bear against 
the inside faces of the housing. The lower half of the bush- 
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Sik, vert: the pockets in the housing are semi-hexagon in 
form, thus preventing the bushings from turning in the hous- 
ing, and the bearing area of the hexagonal surfaces is large 
enough to protect the housing against cutting out from the 
pressure on the bearing. The thickness of the metal in the 
lower half of the bushing has been made great enough to in- 
sure a considerable length of service before renewal becomes 
necessary. =. 4 | 

In assembling this side bearing the bushings are first 
slipped into the pockets in the housing: The roller B is 
then inserted between them, thus locking them in place, and 
the axle C is inserted through the opening J in the inner end 
of the housing. The outer end of the housing is closed, thus 
preventing the axle from slipping through, and a thin wedge 
E, inserted in the slot F at the inner end of the housing, 
closes the opening through which the axle is inserted. The 
wedge is locked in place by the insertion of the wire pin G. 

The bearing bushings are easily renewed without remov- 
ing the housing from the bolster and renewal of these bush- 
ings restores the bearing to its original condition. While 
intended primarily for application to the truck bolster, the 
Paragon side bearing may be inverted if desired and applied 
to the body bolster. | 


Planer-T ype Surface Grinding Machine 


HE new grinding machine illustrated consists of the 
bed, table and housings of a 36-in. heavy duty planer 
with a special cross rail, on which is mounted a self- 

contained 25-hp. motor-driven grinder head, carrying a 
20-in. wheel. The vertical movement of the head is obtained 
through the upper hand wheel at the front of the machine. 
The lower hand wheel is for raising and lowering the cross 
rail and is used only to properly position the wheel for dif- 
ferent heights of work. Around the entire length and width 
of the table are fastened angles which support sheet metal 
guards, protecting the operator and preventing the cutting 
compound from getting on the floor or into the mechanism of 
the machine. 

The cutting compound leaves the table through a table 
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through two 1-in. pipes, one to the inside of wheel, the other 
to the outside. 

The work is held by six magnetic chucks with a magnetic 
surface of 141% in. by 1934 in. A cast-iron spacer between 
each chuck insures the work being supported its entire length 


Reed-Prentice 36-In. Planer-Type Surface Grinder Driven by Self-Contained 25-Hp. Motor 


spout, and flows through metal troughs to receiving and 
supply tanks, located in the floor. The cutting compound is 
delivered to the wheel from a pump in the supply tank 


against the thrust of the wheel. On the cast-iron spacers are 
mounted side guides and spacers, and at one end a work 
“bunter’ is provided. These are necessary in case the electric 
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current to the chucks should be sliut off while the wheel was 
traveling over the work. 

The machine will grind work 1934 in. wide by 15 ft. long 
and 10 in. high above the magnetic chucks. The machine 
is equipped with a two-speed countershaft for driving the 
table, and the two speeds provide for roughing and finishing 
cuts. The roughing cuts are taken at a table speed of 30 ft. 
per min., the wheel cutting both on the forward and return 
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strokes. The finishing cuts are taken at a speed to suit 
requirements. 

Although this machine was designed for grinding cast-iron 
channels, and is longer than ordinarily used in railroad 
shops, it can be used for finishing rods and other long parts. 
It can also be obtained in shorter bed lengths for grinding 
locomotive guides and other parts. The machine is made by 
the Reed-Prentice Company, Worcester, Mass. 
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Extension Coach Step Prevents Accidents 


N 1916 the Duluth, Missabe & Northern began the equip- 
ment of its coaches with an extensible coach step the 
patents on which were secured and are owned by John 

T. Rodenbur, a conductor on that road. This device, which 
was illustrated and described in the Railway Mechanical En- 
gineer for March, 1917, page 163, has been in general service 
on the passenger equipment of the Duluth, Missabe & North- 
ern for more than six years. In that time the railroad has 
not had a personal injury to a passenger caused while getting 
on or off a train. The illustration, which shows the ex- 
tensible step both in the operating position and drawn up 
closely under the bottom fixed step, suggests the type of acci- 
dent which the step prevents. Prior to the general applica- 
-tion of this device, which is known as the Rod-En-Bur ex- 
tensible step, several personal injury suits had been filed 
‘against the railroad as the result of accidents caused by 
passengers slipping off the step box or tipping it over. The 
latter type of accident was the more common. 

The step is of simple construction and is easily operated 
by a lever in the end of the vestibule. The guides in which 
the side bars of the extensible step operate are fitted with 
roller bearings. A simple interlocking device makes it im- 
possible to lower the step while the vestibule trap door is 
closed and makes it necessary to raise the step before the 
vestibule side door or trap door can be closed. The original 
cost of applying the step under conditions as of 1916 was 
approximately $50 per car. Once installed, the device re- 


quires no lubrication or adjustment and during the six years 
of general service on the Duluth, Missabe & Northern there 


The Rod-En-Bur Safety Coach Step Renders Effective Service on 
the Duiuth, Missabe & Northern 


is reported to have been practically no expenditure for main- 
tenance chargeable directly to this step. 


Journal Box Designed to Save Waste and Oil 


HE waste an oil retaining features of the journal box 
T illustrated are of special interest. This box is made by 
the National Malleable Castings Company, Cleveland, 
Ohio, and the features mentioned are obtained by means of 


National Journal Box with Waste and Oli Retaining Features 


a retaining wall or shoulder on the floor of the box directly 
underneath the end of the journal, and an oil port through 


the inner dust guard wall, as indicated in the illustration. 

The retaining wall prevents the waste from working for- 
ward into the front of the box and serves as an oil gage to 
show the inspector when he has supplied the right amount 
of oil. The oil port in the inner dust guard wall allows the 
oil which accumulates in the dust guard pocket to return to 


the waste at the bottom of the box and be used again. These 


features tend to eliminate the liability of hot boxes with the 
resultant loss of time and cost of repairs. 

It is common practice to apply a plug and waste between 
the end of the. journal and the front of the box to prevent 
the waste working forward and leaving the back of the journal 
without any waste contact. The arrangement shown, which 
is known as the Tatum-Zell entirely eliminates this front 
plug, as the collar of the journal and the shoulder in the 
floor of the box retains the waste in position. With this front 
plug eliminated the oiler can readily see the amount of oil 
contained in the box. The above features also result in a 
saving of oil since the amount available in the box can be 
determined at a glance. Attention is also called to the large 
and powerful coil spring which insures positive closing of the 
journal box cover. This is a special feature of the National 
coil spring journal box, the entire design of which has been 
developed along practical lines suggested by actual service 
requirements. 
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Powerful Rotary Surface Grinding Machine 


SHE most.rigid.and powerful rotary surface grinder yet 

| produced by the Heald Machine Company, Worcester, 
Mass., is its No. 25 model illustrated. While designed 

for big production and grinding parts from the rough to a 
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Heald No. 25 Rotary Surface Grinding Machine 


smooth concentric finish, this machine is of a relatively in- 
expensive type, having the further advantages of low wheel 
maintenance cost, provision for quickly changing grinding 
wheels, and small power consumption compared to work done. 


This machine is provided with a quick return wheel slide, 
hydraulically driven by oil, enabling the operator to get any 
speed desired. Operation of an auxiliary speed valve also 
enables a slow forward travel and a quick return to be ob- 
tained, when it is not desired to have the same speed on 
both the forward and backward strokes. With the slow for- 
ward travel it is possible to remove a large amount of stock 
with very slight wheel wear while the quick retum im- 
mediately moves the wheel back into position for a second 
cut or new work. 

The chuck is mounted on a spindle, supported by oil sub- 
merged bearings housed in the chuck bracket. This bracket 
can be raised and lowered by a hand wheel and can be tipped 
for concave and convex grinding. Special top plates can be 
furnished suitable for odd shaped work. The wheel is 
mounted on a chrome vanadium steel spindle, carried in an 
adjustable bronze bearing at the front and in S. K. F. ball 
bearings at the rear end. The grinding wheel cuts on the 
periphery which tends to provide long wheel life. Wheel 
changes can be made in three minutes. 

The main drive shaft at the rear of the machine is mounted 
on ball bearings and may be driven directly from the main 
line or motor. This machine is furnished with any one of 
three sizes of magnetic chucks, 8 in., 12 in., or 16 in. in 
diameter. Automatic vertical feed for the chuck can be pro- 
vided if desired. The water equipment includes the pump, 
tank, water guard and connections. The maximum swing 
with the 16-in. chuck is 20 in. inside the water pan. The 
vertical adjustment of the chuck is 774 in. The machine will 
grind concave 5 deg. and convex 15 deg. Tight and loose 
pulleys 15 in. in diameter with a 514-in. face, running at a 
speed of 550 r.p.m., are required. For motor drive a 10-to 
15-hp. motor is recommended, running at a speed of from 
850 to 1,200 r.p.m. depending upon conditions. 


Variable-Speed Geared Motor-Driven Lathe 


HE variable-speed geared motor-driven lathe, illustrated, 
is one of several models of heavy duty lathes recently 
put on the market by the R. K. LeBlond Machine Tool 


Le Blond 15-In. Lathe with Driving Motor on Headstock 


Company, Cincinnati, Ohio. These lathes, made in 13-in. 
and 15-in. sizes, can be supplied with 3-step cone, double 


friction back gear head, or single pulley drive geared back. 
Motor drive can also be provided. Besides the wide variety 
of modern drives offered, these lathes have other distinctive 
features including a new one-piece box section apron with 
positive tooth feed clutch, improved heavy duty carriage and 
a bed with ample strength for the duty imposed on it. The 


One-Piece Box Section Apron with Positive Tooth Feed Clutch 


lathes are of exceptionally rigid design, embodying high 
power, convenience of operation and accuracy. _ | 
With motor drive, two types are offered including belted 
motor drive for constant speed motors and variable speed 
geared motor drive, as illustrated, for direct current variable 
speed motors. In this arrangement the lathe is equipped with 
automatic controllers embodying a dynamic brake. The 
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motor is mounted on top of the headstock and the drive is 
through a motor pinion and intermediate gear to the broad 
faced gear that replaces the driving pulley. In this con- 
struction the first series of gear changes in the headstock are 
omitted, the speeds being obtained electrically. On lathes 
with beds 6 ft. or shorter, the clutch-operating lever is also 
eliminated, the spindle being controlled by the lever on the 
electric starting box. This lever controls both the forward 


and reverse rotation of the spindle and in the “off” position | 


applies the dynamic brake bringing the spindle to an in- 
stant stop. On lathes with beds longer than 6 ft. apron 
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motor control is supplied instead of apron mechanical con- 
trol. When more convenient the motor can be mounted on 
an adjustable motor plate attached to the leg of the lathe 
and driving through an endless double leather belt to the 
driving pulley. | 

In the 15-in. size the swing over the shears is 16% in. 
and over the carriage 1114 in. Nine forward spindle speeds 
are available from 20 to 350 r.p.m. (geared head lathe). 
There are 32 feeds from 12 to 184 per inch. Thirty-two 
threads from 3 to 46 per inch can be cut. The lathe weighs, 
in the 6-ft. length, ready to ship, 2,015 1b. 


Chain Hoist Lower Hook Swivel 


NEW style of ball bearing swivel hook connection for 
A the ends of hoisting chains has been developed by 

the Wright Manufac- 
turing Company, Lisbon, Ohio, 
as illustrated. This swivel 
eliminates the necessity of pull- 
ing and tugging at the load to 
get it into the desired position. 
Ease of swiveling permits heavy 
loads to be turned on this hook 
by a small expenditure of 
energy. 

In construction the hook con- 
nection is practically indestruct- 
ible, with a large drop forged 
housing enclosing the entire 
bearing and ch ain connection. 
The housing is split its entire 
length, being clamped together 
by three steel bolts, held by 
castellated nuts. The top bolt 
passes through the lower chain 


Bali Bearing Swivel Hook 
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link but only acts as a reinforcement to the connections 
and clamp for the housing as the load on the hoist 
hook is supported by bosses forged in each half of the 
housings, these bosses meeting each other inside the lower 
chain link so that the hook is held on an area of forged steel 
equal to the clearance on the inside of the chain link. The 
two lower bolts of the connection serve only as housing clamps. 

The lower ball race rests on a shoulder at-the bottom of 
the housing. The upper race rests on the top of the large 
capacity balls which easily accommodate any overload hung 
on the hook. The straight shank of the hook passes up 


through the lower part of the housing and the inside of the 


ball races and is retained in place by a washer and extra 
large nut screwed and riveted to the threaded end of the shank. 
The ball bearings are thoroughly lubricated so as to in- 
sure easy frictionless action and to overcome all diffculty in 
positioning heavy loads. The new Wright swivel hook 


. should prove of special value in railroad shops because of the 


large number of such hooks used on cranes and hoists in the 
various shop departments, many of the hooks now in use. be- 
ing home-made and inferior as regards safety and ability 
to swivel easily under heavy loads. 


Double Dial Locomotive Steam Cag 


HE double dial locomotive steam gage, illustrated, is a 
recent development of the Ashton Valve Company, 
Boston, Mass. It is particularly designed for use on 

large oil-burning locomotives and locomotives having large 
fireboxes with boiler heads extending back into the cabs, 
requiring two steam gages, one visible to the engineman on 
one side of the cab, and one for the benefit of the fireman on 
the other side. 

The gage is constructed with two hands and also two 
dials which are opposite and parallel to each other. The 
hands work clockwise on one dial and contraclockwise on the 
other. 

Illumination for both dials is provided in the practical and 
compact manner illustrated. The particular advantage of 
this gage is in eliminating the necessity of two gages which 
take up valuable space in the cab and require duplicate 
piping. 

The gage housing is self-contained and is equipped with 
an A. R. A. standard receptacle for lamp bulbs, substantially 
fastened to the top of the gage. The arrangement is such 
that light is reflected downward on the two dials in such a 
manner as not to interfere with the vision of the engineman. 
The dials are finished either silvered or black, as specified, 
and are regularly graduated to 300 lb. or 400 lb. These 
gages are made only in the 334-in. dial size, being contained 
in dust-proof brass, or iron cases, with threaded valve brass 
rings and having 14-in. standard pipe thread connections. 
If desired, gages are furnished without the light attachment. 


Double Dial Steam Gage with Electric Light Shown in Phantom 


GENERAL NEWS 


Group insurance, life, accident and health, is to be provided for 
the shopmen, said to number 10,000, on the Great Northern Rail- 
way by the Metropolitan Life Insurance Company, of New York 
City. The scheme is similar to group insurance arrangements on 
other roads, but it is said that the shopmen’s brotherhood deals 
directly with the insurance company, the railroad company not 
being a party to the contract. 


Employees of the Philadelphia & Reading in Philadelphia have 
been invited by the management to attend a series of noon meétings 
in the Young Men’s Christian Association to listen to short ad- 
dresses on railroad work, the purpose being to acquaint the em- 
ployees of each department with the work done in other depart- 
ments. The first subject dealt with was company welfare work; 
other subjects include fuel; materials and supplies, disburse- 
ment and conservation; freight traffic; movement of trains, 
the personal touch; what is done with the railroad’s dollar; what 
is involved in a locomotive; light railway operation on the Western 
front in the War; creating travel. 


2,000 Cars to Be Built in Chile 


The Chilean government has decided to place an order for 
2,000 steel freight cars to be built in Chile, according to Com- 


merce Reports. 


The Southern’s Expenditures for Equipment 


New cars and locomotives costing $17,000,000 have been ordered 
recently by the Southern Railway. This is in addition to equip- 
ment costing $13,000,000 purchased in 1922, making a total outlay 
of $30,000,000 for equipment by the Southern Railway in two years. 


New Officers of Pacific Railway Club 


The Pacific Railway Club of San Francisco, Cal., has elected 
the following officers to serve during 1923: ‘President, F. S. 
Foote, professor of railroad engineering, University of California; 
vice-presidents, J. N. Clark, chief fuel supervisor, Southern 
Pacific, and J. M. Yount, master mechanic, Market Street Rail- 
way; treasurer, R. G. Harmon, chief clerk, Western Pacific— 
Denver & Rio Grande Western; secretary, W. S. Wollner, 
general safety agent, Northwestern Pacific; governors, G. W. 
Rear (Southern Pacific), C. E. Norton (Southern Pacific), 
D. Wood (Southern Pacific) and G. H. Harris (San Francisco- 
Oakland Terminal). 


-= Questionnaire on Freight Cars 


The American Railway Association has recently sent out Cir- 
cular No..2350 requesting from the railroads information regarding 
freight cars owned, the original cost and the cost of maintenance 
for the year 1922. The first part of the circular is arranged for 
a report of the average number of cars maintained and the total 
charges for repairs, retirements, depreciation and taxes. In the 
second part of the circular the equipment is separated according 
to type and each type is sub-divided into groups according to 
capacity. Data is requested under each of these divisions covering 
the number of cars owned, the original cost of cars, the number 
of cars destroyed and acquired, the average age of cars and the 
total number of car-years represented in each group. 


The Pennsylvania’s Equipment Orders 


New equipment ordered by the Pennsylvania to be placed 
in service this year—some of it already being delivered—involves 
an expenditure of more than $57,000,000. In order to handle its 
share of the country’s growing business—normally about 11 per 
cent of the freight and 17 per cent of the passenger traffic of the 
nation the company is making large additions to its present car 
and locomotive capacity. 


Since the first of this year, the Pennsylvania has ordered 500 
new steam locomotives, for delivery this year in time to be of 
service when business ordinarily reaches its maximum activity in 
the fall. In addition to those locomotives, deliveries have been com- 
pleted on the 100 heavy freight locomotives ordered last August. 
Final deliveries are now being made on 250 passenger cars ordered 
last year and 15 passenger locomotives being built at the company’s 
Altoona Works. Three new and improved electrical locomotives 
and 100 caboose cars are also under construction. 

Last fall an order for twenty new all-steel dining cars was com- 
pleted at Altoona Works. About the same time work was started 
on an important addition to the company’s coal carrying capacity by 
changing -50-ton trucks to 70-ton trucks under about 10,000 coal 
cars. This change increases the capacity of these cars by ap- 
proximately 31 per cent. 


Biggest Testing Machine in the World 


A crushing force equal to the weight of fifty loaded coal cars 
of a hundred tons each can be exerted by the largest testing ma- 
chine in the world, which is now being installed at the Bureau of 
Standards. This machine has been in use for several years at the 
branch laboratory in Pittsburgh and has recently been moved to 
aoe laboratory in Chevy Chase, a suburb of Washington, 

This machine has two massive heads, one set in a concrete foun- 


- dation beneath the laboratory floor, the other supported on four 


steel screws, each over a foot in diameter, and two stories high. 
The upper head may be set at any height by turning the nuts on 
the screws by means of an electric motor. 

The specimen to be tested is placed.in the machine by an electric 
crane capable of lifting twenty tons. The upper head is brought 
down until it rests on the specimen and the load applied by a huge 
hydraulic jack built into the lower head. The piston of this jack, 
on which the specimen rests, is lifted by oil forced into the 
cylinder under a pressure of 5,000 Ib. per sq. in. by a motor-driven 
pump. 

This testing machine will be used mainly for investigating the 
strength of long columns such as are used in bridges and buildings. 


Continuous Brakes in France 


The Conseil Superieur des Chemins de Fer has at length decided 
the much-vexed question of what type of continuous brake is to 
be favored for freight trains. The technical commission, appointed 
a year ago, reported in favor of the Westinghouse, but the three 
experts charged later by the Minister of Public Works with the 
task of further examining the merits of the three rival systems, 
Westinghouse, Clayton-Hardy and Lipkowski, came to the con- 
clusion that more trials should be made, especially with a view 
to considering the advantages of the Clayton-Hardy. The council 
then handed over the question to another commission, whose 
report came up before it a short time ago. 

The council unanimously adopted its conclusions, but as to what 
these conclusions are there is no official statement. It would be 
safe to guess, however, that they favor the Westinghouse brake, 
and that the French Government will accordingly recommend its 
adoption by the Powers signatory to the Berne Convention. 
Whether it will be adopted as the unique international brake, how- 
ever, is another matter. The extensive application of the Kunze- 
Knorr system in Germany and elsewhere, despite the treaty of 
Versailles, does not bar the way to use of the Westinghouse in 
other countries, since both are air-brakes and can be employed 
indifferently without inconvenience to international freight traffic. 
Incidentally. it is learned that the German Government’s offer to 
install the Kunze-Knerr brake on the French railways as part of 
the reparations’ payment has been refused. The Supreme Railway 
Council, in endorsing the conclusions of its commission, stipulated 
that all apparatus for the French railways should be manufactured 
in France. 
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The Railway Motor Finance Corporation 


The Railway Motor Finance Corporation has been organized 
under the laws of Illinois, for the purpose of assisting member 
lines of the American Short Line Railroad Association, and others, 
in the purchase and operation of railway passenger and express 
motor cars. Plans have been formulated whereby prospective pur- 
chasers of motor cars may finance their needs on a lease purchase 
basis, paying approximately 25 per cent cash and the balance over 
a maximum period of four years. 


The corporation was organized following the receipt of answers 
to questionnaires sent to the entire membership of the Short Line 
Association. Since the total outlay for motor cars by any one 
road is insufficient to justify a separate car trust, it was necessary 
to organize a corporation through which the motor car require- 
ments of a large number of lines could be combined. The cor- 
poration held its first meeting in Washington on March 3, at which 
J. W. Cain, manager of purchases, was elected president; L. S. 
Cass, president of the Waterloo, Cedar Falls & Northern and A. C. 
Moore, vice-president of the Chicago Railway Equipment Company, 
were elected vice-presidents and A. M. Fornwald was elected secre- 
tary and treasurer. In addition, Bird M. Robinson, president of 
the American Short Line Railroad Association; Ben B. Cain, vice- 
president and general counsel, T. F. Whittelsey, secretary and 
treasurer, and F. J. Lisman were elected directors. The principal 
office of the corporation will be at 616 Railway Exchange, 
Chicago, Ill. i 


N. Y. C. Ordered to Pay Hourly Instead of Piece 
Rates Retroactive to 1921 


Shop employees of the New York Central who have been on 
piece work schedules since November, 192], must be paid on an 
hourly basis under the terms of a decision handed down by the 
Railroad Labor Board on March 22. The board’s ruling also 
provided that the employees affected should be compensated for the 
period of time that they were paid on piece work schedules at a 
wage rate “the average of which shall not be less than the hourly 
tates established by the decision of the board relating to such 
employment.” 


This ruling upholds the contention of representatives of the . 


shopmen involved, who contended that the piece work schedule 
was introduced without proper negotiation and that the Trans- 
portation Act had consequently been violated. The Board held 
that the piece work schedules were not in conformity with the 
Transportation Act “because the employees were deprived of the 
right to negotiate such an agreement through their duly authorized 
representatives.” 


Economical Gasoline Rail Car on Middletown & Union 


The Middletown & Union, a road 15 miles long, serving a farm- 
ing district with four small villages, has obtained exccllent operat- 
ing results from a gasoline motor passenger car. This car, fur- 
nished by J. Blaine Worcester, Middletown, N. Y., was built around 
a Gramm-Bernstein 3-ton truck chassis, with a special frame. The 
light weight is 8,700 1b., which is equivalent to 281 Ib. for each of 
the 31 passengers for which seats are provided. 

The power is furnished by a Hinkley engine, with four 414 in. 
by 5% in. cylinders. It is governor-controlled at a speed between 
1,250 and 1,300 r. p. m., which corresponds to a piston speed of 
1,200 ft. per min. The maximum speed of the car in full gear is 
29 m. p. h. 

The front truck is of the four-wheel type, while the drive is on 
the two-wheel trailing axle. The steering wheel has been con- 
verted into a brake-wheel controlling the brakes on the front truck, 
while a service foot-brake and an emergency lever-brake act on 
the rear wheels and wheel drum, respectively. There is also an 
electric brake, which employs a small motor, driven by current from 
a storage battery to rotate a screw and thus apply the brakes. 

In November, 1922, the car made 107 round trips of 30 miles 
each, during which time the gasoline consumption was 251 gallons, 
or almost 13 miles to a gallon. The passengers carried during the 
month totaled 2,179. In December, when there was considerable 
snow and sleet, the gasoline consumption was at the rate of a gal- 
lon for each 10 miles run. The consumption of engine oil is from 
three to four gallons a month. 
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MEETINGS AND CONVENTIONS 


Traveling Engineers to Discuss Train Control 


Automatic train control will be one of the topics discussed at 
the next annual meeting of the Traveling Engineers’ Association. 
The committee on this topic has recently issued a questionnaire 
requesting information regarding the devices in service, number of 
engines equipped, length of time device has been in service, the 
cost of installation and maintenance, and objectionable and desir- 
able features as developed in service. 


American Welding Society 


At the annual mecting to be held at the Engineering Societies’ 
building, New York, April 24-27, 1923, the following subjects will 
be considered: Training of operators; Resistance welding; Elec- 
tric arc welding; Welding of storage tanks; Developments in 
welding field; Specifications for steel to be welded, and Gas 
welding. 


American Foundrymen’s Association 


At the annual convention to be held at Cleveland Auditorium, 
Cleveland, Ohio, April 30-May 3, 1923, the following subjects 
will be discussed: Industrial education and training of apprentices ; 
Pattern practice; Phosphorus and sulphur in steel; Molding sand 
research; Steel castings; Grey iron castings; Heat treatment of 
ferrous castings; Corrosion of metals; Malleable castings; Non- 
ferrous castings; Refractories; Coal and coke; and Metallography. 
In addition, there will be joint reports of the American Foundry- 
men’s Association and the American Society for Testing Materials 
on the following subjects: Car wheels, Cast iron pipe, Soil pipe 
and General castings. 


Central Railway Club 


Until recently the Central Railway Club has held bi-monthly 
meetings. Three months ago it decided to hold monthly meet- 
ings during the season, every other meeting, however, being in 
the nature of a topical discussion or open forum, without a formal 
paper. At the meeting on Thursday evening, April 12, 1923, at 
the Hotel Iroquois, Buffalo, at eight o'clock, the following topics 
will be discussed: 

1. Errors in billing. E 

2. Preparation of cars for flour and grain loading. 

3. Is it preferable to provide an outside inspection pit where 
locomctives can be inspected and minor repairs such as tightening, 
etc., be done previous to placing locomotives in engine house? 


Master Boiler Makers’ Association 


At the fourteenth annual convention to be held at Hotel Tuller, 
Detroit, Mich., May 22-25, 1923, committee reports will be pre- 
sented on the following subjects: Are Combustion chamber boilers 
as easy to maintain as straight standard firebox, Henry J. Raps; 
Finished material (boiler plates) should be sound and free from 
cracks, surface flaws and laminations, and no hammer dressing, 
patching, burning or electric welding allowed, Charles P. Patrick; 
Best methods of detecting defective boiler sheets, John J. Keogh; 
Hammer testing of staybolts, J. A. Holder; Standard method of 
applying flues, Albert F. Stiglmeier; Is the use of automatic 
stokers injurious to firebox sheets, H. A. Bell; Care ef water 
tube stationary boilers, J. J. Davey; Steam leaks and bad effects on 
boiler plate, D. A. Lucas; Life of the superheater tubes and safe- 
ends, J. P. Malley; Experience with electric weld heater, John W. 
Holt. 


Railroad Session at Spring Meeting of A. S. M. E. 


During the Spring Meeting of the American Society of Mech- 
anical Engineers, which this year is being held at Montreal, 
Quebec, the Railroad Session will be held on Tuesday morning, 
May 29, 1923. 

Papers of more than ordinary interest at the present time are 
being prepared and will be presented. One paper entitled, “Con- 
struction of Steel Frame Box Cars by the Jig Method,” is to be 
presented by H. R. Naylor, assistant works manager, Canadian 
Pacific, Angus shops, Montreal, Quebec. The paper will be de- 
scriptive of the modern methods employed at this shop and fully 
detail the jig method of car construction which marks a definite 
step forward in the building of railway cars. The author has done 
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a great deal in the development of this method and is fully quali- 
fied to present the topic. 

The paper on Railroad Motor Cars by C. E. Brooks, chief of 
motive power of the Canadian National Railways, Toronto, Ont., 
promises to be of more than ordinary interest. The Canadian 
National Railways have tested out a large number of cars of this 
character and experiences with, and qualifications of, various de- 
signs will be given. 

é 


Fuel Association Organizing Local Chapters 


Periodical meetings in the principal railroad centers to stim- 
ulate interest in fuel matters is one of the activities recently under- 
taken by the International Railway Fuel Association. In Decem- 
ber, 1922, President J. N. Clark, acting upon authority of the Exec- 
utive Committee, requested members in some of the larger railroad 
centers to organize district chapters. This work is now being car- 
ried forward and the District of Columbia Chapter, which was 
organized on January 10, 1923, has already held two meetings. 
The subjects discussed by this chapter included: Forms of Fuel 
Contracts; Practicability of Fuel Purchase on Specification Basis; 
Methods of Fuel distribution by Direct Consignment from Mines 
to Coaling Station and Otherwise, and Supervision of Locomotive 
Operation. The Chicago District Chapter held a meeting on 
March 12 at which W. E. Dunham, assistant superintendent mo- 
tive power and machinery of the Chicago & North Western, pre- 
sented a paper on Cold Weather Practices as Related to Fuel 
Conservation. Each section will be allowed to work out its own 
program for the discussion of problems of local and general in- 
terest. It is thought that by holding informal meetings each 
thirty or sixty days, the members will be able to carry out the 
objects of the organization to better advantage and promote the 
best methods for fuel economy in their own territory. 


The follouing list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanica! associations and railroad clubs: 


Arr-Braxe AssociaTIoN.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 1923 annual convention; Denver, May 1 to 4 inclusive. ' 


AMERICAN RAILROAD MASTER T'NNERS’, COPPERSMITHS’ AND  PIPEFITTERS’ 
Assoc1atT10on.—C, Borcherdt, 202 North Hamilton Ave., Chicago. 


AMERICAN RAILWAY ASSOCIATION, Divisıðn VM ECHANTEAL—V. R. Haw- 

thorne, 431 South Dearborn St., Chicago. Annual meeting, Chicago, 
henning June 20, 1923. 

h IVISION V— EQUIPMENT Patnting Diviston.—V. R. Hawthorne, 
1C gO. 
Dirvi aa VI—Purcnases AND Stores.—W. J. Farrell, 30 Vesey 
New York. Next meeting, Chicago, May 22, Te Annual meet- 
ae Hctel Sherman, Chicago, May 15, 16 and 17 

AMERICAN Rattway Too. FoREMEN’S ASSOCIATION. —R, D. Fletcher, 1145 
E. Marquette Road. Chicago. 

AMERICAN Society oF MECHANICAL ENGINEERS —Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railruad Division, A. F. Stuebing, 2201 
Woolworth Building, New York. 

AMERICAN Society FOR TESTING MatTertats.—C. I. Warwick, University of 
Pennsylvania. Pauacel ena Pa. Annual meeting, Chalfonte-Haddon 
Hall Hitel, Atlantic City, N. J., beginning Tune 25, 192 

AMERICAN Society For Stee, Treatinc.—W. H. Eiseman, 4600 Prospect 

Ave., Cleveland, Ohio. 

Association oF RAILWAY ELECTRICAL Rae alan —Joseph A. Andreucetti, 
C. & N. Room 411, C. & N. W. Station. Chicago, Ill. 

Canwaptan RAILWAY CLUB. —W. A. DRH 53 Rushbrook § t., Montreal, Que. 


Next meeting April 10. Paper on 'The Legal Department of the Rail- 
way and Its Functions will be presented by E. B. Flintoft, assistant 
general, solicitor, Canadian Facific, Montreal, Canada. 

Car Foremen’s AssocIaTION oF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, II. 

Car Forewen’s Association or St. Lours.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Rank Building. St. Lonis, Mo. 

Centrat Rartway C.rus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 

CHIEF INTERCHANGE Car INSPECTORS’ AND CAR FORENEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. 

CINCINNATI RAILWAY CLur.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. 

INTERNATIONAL RAILROAD MASTFR BLACKSMITHS’ Assoctation.—W. J. Mayer, 
Michigan genta 2347 Clark Ave., Detroit, Mich. 

International Raitway FUEL ASSOCIATION. —J. G. Crawford, 702 East 
Fifty-first St., Chicago, Ill. Next meeting, May 21-24, 1923, Cleve- 
and, io. 

INTERNATIONAL RAtt.way GENERAL ForeMen’s Assocration.—William Hall, 
1061 W. Wabash Ave., Winona, ane Annual convention, Hotel 
Sherman, Chicago, September 4-7, 1923 

Master BOILERMAKERS’? ASSOCIATION. —Harry D Vought, 26 Cortlandt St., 

ew York, . Annual convention, Hotel Fuller, Detroit, Mich., 
May 22 to 25 inclusive, 1923. 

New EsoLinp Rattroan Crus.—W. E. Cade, Tr., 683 Atlantic Ave., Boston, 
fo Next meeting April 10. Annual entertainment, Copley-Plaza 

ote 

New York Rattway Crus.—H. D. Vought. 26 Cordana St., New York. 

Nracara Prontier Car MEN’s AssociaTIoN.—George A T. Hochgreb, 623 
Brishane Building, Buffalo, N. Y. 

PactFic Raitway Cirus.—wW. S. one 64 Pine St., San Francisco, Cal. 

RAILWAY ue oF Pitts8urGH.—J. . Conway, 515 Grandview Ave., Pitts- 
urgh, 

St. Louis Raiewv CLus.—B. W. Frauenthal, Union Station, St. Louis, Mo. 

TRAVELING ENGINEFRS’ AssecraTiION —W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland. Ohio. ee 

Warne RAILWAY Crus.—Bruce V. Crandall, 605 North Michigan Ave., 

icago. 
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SUPPLY TRADE NOTES 


Joseph T. Ryerson & Son, Chicago, have taken over the Cincin- 
nati Iron and Steel Company, Cincinnati, Ohio. 


C. R. Lewis, general manager of sales of the Standard Forg- 
ings Company, Chicago, has been appointed vice-president. 


B. L. Worden, has been elected director and vice-president of 
the Cutler-Hammer Manufacturing Company, Milwaukee, Wis. 


A. C. Goodale has been appointed branch manager of the Cutler- 
Hammer Manufacturing Company, with headquarters at Detroit, 
Mich. 


R. E. Janney, consulting engineer of the coupler department of 
the American Steel Foundries, Chicago, died on March 2 in 
Chicago. 


W. C. Irwin has been appointed southwestern sales manager for 
the Union Railway Equipment Company, with headquarters at 
St. Louis, Mo. 


Columbus K. Lassiter, president of the Consolidated Ma- 
chine Tool Corporation of America, New York City, and 
formerly vice-president in charge of manufacturing of the 
‘American Locomotive 
Company, died from a 
sudden heart attack while 
driving his automobile in 
New York City on March 
3. He had served also . 
the Bausch Machine Tool 
Company, Springfield, 
Mass., as a controller, - 
and was a director of 
many other corpora- 
tions. Mr. Lassiter was 
born in Suffolk, Va., and 
was 57 years of age at. 
the time of his death. He - 
served with the American 
Locomotive Company for.. 
29 years at Richmond, 
Schenectady and New. 
York. His first position 
with this company was 
that of timekeeper at . 
Richmond and he was- 
promoted until he’ became general mechanical superintendent. 
About nine years ago he was elected vice-president in charge of all 
manufacturing, from which position he resigned on July 1, 1922, 
to become president of the Consolidated Machine Tool Corporation 
of America which he was instrumental in organizing. He served 
as president of the Consolidated Machine Tool Corporation up to 
the time of his death. Mr. Lassiter was the patentee of a number 
of machine tool and railroad appliances, chief of which was stay- 
bolt machinery now in general use in most of the railroad shops i in 
this country. 


P 


Columbus K. Lassiter 


Edwin Henry Benners, an inventor of railway appliances and 
formerly a manufacturer of lubricating oils, died on March 9 at 
Elizabeth, N. J. 


The Reliance Manufacturing Company, Massillon, Ohio, has 
opened a district sales office in the Fullerton building, St. = outs, 
Mo., in charge of A. C. Rule. 


A. S. Littlefield, western sales agent of the Loraine Steel Com- 
pany, with headquarters at Chicago, died on March 4 from heart 
trouble at his home in Chicago. 


The Walter A. Zelnicker Supply Company, St. Louis, Mo., has 
removed from 325 Locust street to new offices in the Chamber of 
Commerce building, 511 Locust street. 


C. A. Dunn, formerly sales representative of The Prime Manu- 
facturing Company, has been appointed manager of sales of The 
Weldless Tube Company, Wooster, Ohio. 


C. S. Sale, since 1918 assistant to the president of the Railway 
Car Manufacturers’ Association, New York City, has resigned to 
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accept an appointment with the American Car & Foundry Com- 
pany, 165 Broadway, New York City. 


The Production Engineering Corporation, Canastota, N. Y., has 
been incorporated to take over the business of the Marvin & Casler 
Company, Canastota. This corporation will continue to manufac- 
ture and sell the Casler tools for machine shops. 


_ The Union Asbestos & Rubber Company has moved its factory 
to 351 East Ohio street, Chicago. The general office of the com- 
pany will be located at the factory and the present offices at 231 
South Wells street will be retained as the sales offices of the 
organization. 

Lawrence F. Whitney has joined the New England sales organ- 
ization of the Reading Iron Company, Reading, Pa. Mr. Whitney 
will assist the district sales manager for New England. He will be 
located in. the company’s district office at 161 Devonshire street, 
Boston, Mass, 


H. J. Titus, until recently with the American Locomotive Com- 
pany, at Paterson, N. J., and George H. Zouck, until recently 
mechanical engineer with W. H. Marshall, have joined the Frank- 
lin Railway Supply Company, Inc., New York, as assistant en- 
gineers in its engineering department. 


A. A. Taylor, manager of the railroad division of Fairbanks, 
Morse & Co., with headquarters at Chicago, has resigned to become 
vice-president and general manager of the Locomotive Firebox 
Company, manufacturer 
of Nicholson thermic 
syphon, with the same 
headquarters. Mr. Tay- 
lor was born at Yates 
City, Ill., on December 3, 
1869, and entered railway 
service in the office of the 
vice-president of the Chi- 
cago, Burlington & 
Quincy at Chicago, in 
1887. In 1889, he en- 
tered the employ of 
Westinghouse, Church, 
Kerr & Company, Chi- 
cago, in the stoker de- 
partment, where he re- 
mained until 1891, when 
he entered the sales de- 
partment of the Morden 
Frog & Crossing Com- 
pany, Chicago. From 
1896 to 1899, he was 
employed by the Cable Piano Company, Chicago, and on 
February 1, 1899, he entered the employ of Fairbanks, Morse 
& Co., Chicago, as a salesman in the railroad department in the 
territory east of the Mississippi river and south of the Ohio river. 
In 1906, he was promoted to manager of that part of the railroad 
department operating from Chicago, with headquarters at Chicago. 
In September, 1915, he was promoted to manager of the railroad 
division including the construction department, in charge of all 
railroad business in the United States and foreign countries, which 
position he held up to the time of his resignation. Mr. Taylor has 
been active in railway supply association work, having served as a 
director of the National Railway Appliances Association for the 
last three years. 


A. A. Taylor 


Edwin L. King has been appointed district sales manager for 
the Reading Stee] Casting Company, Inc., Reading, Pa.; Pratt & 
Cady Company, division Reading Valve and Fittings Company, 
division, Bridgeport, Conn., with headquarters at 208 South La 
Salle street, Chicago, Ill., to succeed M. L. Chase, resigned. 


L. R. Phillips has been appointed district sales manager of the 
Detroit Seamless Steel Tubes Company, Detroit, Mich., and has 
established an office in Chicago. For the past 20 years Mr. Phillips 
has been associated with the National Tube Company, 17 of which 
were with the Chicago office, and the latter three with its St. Louis 
office. 


The Hydraulic Press Manufacturing Company, ‘Mount Gilead, 
Ohio, manufacturers of high-pressure hydraulic presses, pumps, 
valves, accumulators and intensifiers, has increased its capitaliza- 
tion from $260,000 to $1,200,000. The company’s plant will be 
extended soon by the addition of a new office building, an extension 
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to the erecting shop, wood and pattern department, and the addi- 
tion of new machines in the machine shop and pattern department. 


The Tennessee Coal, Iron & Railroad Company has leased the 
plant of the Clearfield Steel Company, Birmingham, Ala., hereto- 
fore occupied by the Chickasaw Shipbuilding & Car Company, and 
will use it for the manufacture of railroad cars. It will be known 
as the Clearfield Car Works of the Tennessee Coal, Iron & Rail- 


road Company. 


W. E. Brumble, manager of the Southeastern territory of the 
Nathan Manufacturing Company, New York, died at his home in 
Baltimore, Md., on March 2. Mr. Brumble was born at Renovo, 
Pa, on April 8, 1871. 
He began railway work 
as a messenger for the 
Northern Central in 
March, 1885, and sub- 
sequently served con- 
secutively as yard clerk 
and fireman. In May, 
1894, he was appointed an 
engineman on the Nor- 
folk & Western and in 
October, 1901, he entered 
the services of the Sea- 
board Air Line as road 
foreman of engines. He 
was later promoted to 
trainmaster of the first 
division with headquar- 
ters at Richmond, Va. 
From October, 1903, until 
October, 1916, he was 
with the Galena Signal 
Oil Company at Rich- 
mond, as mechanical expert, leaving that company to enter the 
services of the Nathan Manufacturing Company as manager of its 
Southeastern territory, the position he held at the time of his 
death. 


Edward F. Chaffee, manager of the railroad department of the 
O. M. Edwards Company, Inc., Syracuse, N. Y., has been elected 
a vice-president of that company. Mr. Chaffee has been identified 
with railroad and allied 
industries since his boy- 
hood. Eighteen years ago 
he went with the Ed- 
wards Company from the 
New York Central, where 
he had charge of the pas- 
senger car shops at West 
Albany. His first work 
for the Edwards Com- 
pany was in the capacity 
of eastern sales represen- 
tative. Six years later he 
was promoted to manager 
of the company’s railroad 
department. 


W. E. Brumble 


The Sykes Company, 
with headquarters at Ke- 
nosha, Wis., has been or- 
ganized for the manufac- 
ture and sale of gasoline 
driven rail equipment. 
The personnel of the new organization includes: C. E. Sykes, 
Ardmore, Okla., president; C. S. Lynch, Ardmore, Okla., secre- 
tary and treasurer; A. M. Russell, Kenosha, Wis., vice-president, 
formerly president and organizer of the Russell Company, Keno- 
sha, Wis.; J. A. Hennan, Ardmore, Okla.; M. T. Winther, Keno- 
sha, Wis., president of Winther Motors, Inc., and formerly vice- 
president of the Russell Company; Ray Koehler, formerly chief 
engineer of the Winther Motors, Inc.: J. F. Sattley, formerly gen- 
eral manager of the central region of the Russell Company, and 
C. A. Sattley, formerly general manager of the eastern region of 
the Russell Company. 


E. F. Chaffee 


H. F. Mattern has been appointed sales manager of the Reading 
Iron Company, Reading, Pa., to succeed E. F. Mishler, whose 
death occurred on December 11, 1922. Mr. Mattern joined the 
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Reading Iron Company in 1911 as a salesman, and was given the 
New England and southern territories to cover. In 1919 he was 
appointed assistant sales manager. 


The Grbb Instrument Company, Bay City, Mich., has taken over, 
under exclusive license, the manufacture and sale of the automatic 
and semi-automatic electric arc welding machines developed and 
heretofore manufactured by the Fred Pabst Company, of Milwau- 
kee, Wis., under various letters patent, and have contracted to act 
as selling agent for the Pabst line of patented covered electrodes. 


Walter C. Doering has resigned as vice-president of the South- 


ern Wheel Company, St. Louis, Mo., to engage in the railway 
supply business in St. Louis. Among the concerns that Mr. Doer- 
ing will represent are the American Brake Shoe & Foundry Com- 
pany, New York; the Bradford Draft Gear Company and the 
Republic Railway Equipment Company, Chicago. His offices 
will be located in the Railway Exchange building, St. 
Louis, Mo. ; 


R. W. Williams has been appointed southwestern district 
manager for both the Westinghouse Air Brake Company and the 
Westinghouse Traction Brake Company, with headquarters at St. 
Louis, Mo., and has also 
been elected a vice-presi- 
dent of the American 
Brake Company. Mr. 
Williams has been con- 
nected with the Westing- 
house Air Brake Com- 
pany since April 1, 1902, 
when he went ta Wilmer- 
ding as secretary to John 
F. Miller, now vice- 
chairman of the board of 
directors. Mr. Williams 
was born in Renovo, Pa., 
in 1878. He attended 
public school in Williams- 
port, Pa., and graduated 
from high school with the 
class of 1897. He imme- 
diately entered the employ 
of the Pennsylvania Rail- 
road, serving in the 
freight and maintenance 
of way departments at Williamsport until he went to the 
Air Brake Company. After serving in the general offices at 
Wilmerding for seven years, he was transferred to the south- 
eastern district office m Pittsburgh. In 1910 he went to 
the Cincinnati office, and two years later was appointed representa- 
tive and assigned to the Atlanta office. He returned to the Pitts- 
burgh office in September, 1920. 


Owing to the Cleveland Discount Company having gone into 
receivership, the Sharon Pressed Steel Company, which was being 
financed by them, went into voluntary receivership on February 26, 
in the United States District Court, Pittsburgh. The court has 
authorized the operation of the plant under W. L. David and Don- 
ald Thompson, receivers, who have appointed A. E. Swan, former 
vice-president and general manager of the Sharon Pressed Steel 
Company, their agent and attorney. 


The Central Steel Company of Massillon, Ohio, manufacturers 
of alloy steel products for the automotive industry has decided 
to enlarge its field of activities, by the addition of special alloy 
steels for railroad service, such as axles, springs and reciprocating 
parts of locomotives. This department will be under the direction 
of Irving H. Jones, director of railroad development with office in 
the Peoples Gas Building, Chicago. Mr. Jones was formerly sales 
engineer with Joseph T. Ryerson & Son. 


Broderick Haskell, Jr., has joined the service staff of the Frank- 
lin Railway Supply Company, Inc., New York, as special engineer 
in connection with the locomotive booster. A. F. Zinkan, who had 
been for 22 years with the New York Central, much of the time 
as inspector of locomotive construction, has joined the inspection 
department of the Franklin Railway Supply Company, Inc., and 
C. G. Shafer, road foreman of engines of the Southern Railway, 
is now a service engineer with the Franklin Railway Supply Com- 
pany. Mr. Shafer’s headquarters in his new position are at 
Memphis, Tenn. C. C. Clabaugh, formerly gang foreman in the 
Colliawood, Ohio, shops of the New York Central, has been ap- 
pointed inspector at the plant of the Lima Locomotive Works. 


R. W. Williams 
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TRADE PUBLICATIONS 


WELDING AND CUTTING APPARATUS.—The Alexander Milburn 
Company, Baltimore, Md., has recently issued catalogue No. 1122 
illustrating its line of welding and cutting apparatus. A price list 
is also included. 


ZEOLITE WATER SOFTENERS.—Water softeners in which zeolite is 
used to remove every trace of hme and magnesia are described in 
Bulletin 509 recently issued by the Graver Corporation, East Chi- 
cago, Ind. The chemistry of Zeolite water softening is described as 
well as the details of operation of the Graver Zeolite softener. 


PorTABLE WoopworKING MACHINERY.—The Oliver Machinery 
Company, Grand Rapids, Mich., has issued Bulletin No. 7 descrip- 
tive of its line of portable woodworking machinery, which in- 
cludes motor-driven saw benches, band saws, hand planers and 
jointers, motor-driven disk sanders, oscillating spindle sanders, 
oilstone tool grinders, etc. 


Execrric Motors.—A pamphlet giving instructions for ordering 
and adjusting repair parts of single-phase motors has recently 
been issued by the Wagner Electric Corporation, St. Louis, Mo. 
The causes which may result in the motor failing to start, the 
brushes failing to release on full load, etc., are explained and 
instructions are given for correcting these conditions. 


Evectric Cranes.—A carefully prepared, 32-page booklet has 
just been issued by the Whiting Corporation, Harvey, Ill., de- 
voted to the operation and maintenance of Whiting electric cranes. 
This booklet includes lists of parts together with cuts and diagrams 
making it easy for the user to order repair parts. A list. of 
valuable “don'ts” for crane operators is given on the last page.. 


Oxy-AceTYLENE Ourtrits.—The Air Reduction Sales Company, 
New York, has issued two booklets describing and illustrating its 
line of oxy-acetylene welding and cutting apparatus and equip- 
ment, together with its tube welding machines and acetylene gen- 
erators. The hulletins devote some attention to the history of 
these subjects, and the use of equipment, and designate the field 
for which each type of apparatus listed is especially adapted. 


COALING AND CINDER PLANTS.—A bulletin has been issued by the 
Roberts & Schaefer Company, Chicago, describing a one-man 
operated plant which this company has recently developed to per- 
form the dual functions of coaling locomotives and handling 
cinders. The bulletin is illustrated with line drawings and photo- 
graphs showing the plant in elevation and plan, as well as sec- 
tional views illustrating its general appearance and operation. 


ComsBusco Asm ConvEyor.—The Combustion Engineering Cor- 
poration, New York, has issued a large size, 12-page, illustrated 
booklet descriptive of a new type of ash conveyor for power plant 
and other uses. The text describes the various phases of its op- 
eration such as the automatic removal of ashes, the prevention of 
dust and fumes, the quenching, the maintenance of an air seal in 
the combustion chamber, etc., while the photographs illustrate 
numerous sections of typical installations. 


Toots ror Borer Maxinc.—The J. Faessler Manufacturing 
Company, Moberly, Mo., has issued catalogue No. 36 containing 
a complete descriptive list of all tools produced by this company. 
Details of roller flue and tube expanders, sectional beading ex- 
panders, flue cutters, patch bolt counter-sinking tools, etc., are con- 
tained in the catalogue, in each case illustrations, tables of sizes and 
price lists being included. The company also maintains a depart- 
ment for designing tools for special requirements and difficult tube 
installations. 


WELDING AND CUTTING APPARATUS.—A piece parts catalogue 
of 15 pages has recently been issued by the Torchweld Equipment 
Company, Chicago, in which is illustrated and listed a complete 
line of welding and cutting torches and their parts, gas pressure 
regulators and gages. The parts shown in the catalogue are for 
minor repairs, which ordinarily can be made by the user, and to 
facilitate ordering, each part listed in the catalogue is clearly 
identified both by part, number and name. Assembled torches are 
illustrated by sectional drawing with key numbers showing the 
location of the listed parts. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THE ATLANTIC Coast Line has ordered 50 locomotives from 
the Baldwin Locomotive Works. 

Tue SEABOARD Arr LINE has ordered 20, 2-8-2 type locomotives 
from the American Locomotive Company. 

THE PHILADELPHIA & Reaping has ordered 25, 2-8-0 type loco- 
motives from the Baldwin Locomotive Works. 

THe CHILEAN State Raitways have ordered 25, 2-8-2 type 
locomotives from the Baldwin Locomotive Works, 

THE Exon, Jouer & Eastern has ordered 10, 2-8-2 type loco- 
motives from the American Locomotive Company. 

Tue SouTHERN has ordered 50, 2-8-2 type locomotives and 16, 
4-6-2 type locomotives from the American Locomotive Company. 

Tue Great NorTHERN has ordered 28, 2-10-2 type locomotives 
and 30, 4-8-2 type locomotives from the Baldwin Locomotive 
Works. 

Tue Boston & MAINE has ordered 10, 2-10-2 type locomotives 
and 10, 4-6-2 type locomotives from the American Locomctive 
Company. 

THE New York CENTRAL has ordered for the Pittsburgh & Lake 
Erie 10, 2-8-2 type locomotives from the American Locomotive 
Company. 

Tue Louisvitte & NASHVILLE has ordered 30, 2-8-2 type loco- 
motives and 6, 4-6-2 type locomotives from the American Loco- 
motive Company. 

Tue New York, New Haven & Hartrorp has ordered 10, 4-8-2 
type and 5, 0-8-0 switching locomotives from the American Loco- 
motive Company. 

Tue SouTHERN Paciric has ordered 34, 2-10-2 type, and 6, 4-6-2 
type, from the Baldwin Locomotive Works, and the 10, 4-8-2 type 
from the American Locomotive Company. 

Tue BALTIMORE & Onto has ordered 25, 2-10-2 type loco- 


motives from the Lima Locomotive Works and 50, 2-10-2 type 
locomotives from the Baldwin Locomotive Works. 


Freight Car Orders 


Tue MERCHANTS DispatcH will build 1,500 refrigerator cars in 
its own shops. 
= Tae Cameria & Inprana has ordered 1,000, 55-ton hopper cars 

from the Cambria Steel Company. 

THe SKELLY Ort Company has ordered 50, 8,000 gal. capacity 
tank cars from the Standard Tank Car Company. 

Tue UNIVERSAL PortLAND CEMENT Company has ordered 300 
all-steel box cars from the American Car & Foundry Company. 

Tue MiptAnp REFINING Company has ordered 100, 50-ton, 
10,000 gal. capacity tank cars from the Standard Tank Car Com- 
pany. 

Tue Repusiic Iron & STEEL Company has ordered 50 flat bot- 
tom gondolas of 70 tons’ capacity from the Standard Steel Car 
Company. 

Tue BUFFALO & SUSQUEHANNA has ordered 200 all-stecl hop- 
per car bodies of 55-tons’ capacity, from the Buffalo Steel Car 
Company. 

Tue Unitep Gas IMPROVEMENT Company, Philadelphia, Pa., 
has ordered 150 coal cars of 50 tons’ capacity from the American 
Car & Foundry Co. 

Toe Wuite Eac Oi, & REFINING Co., Wichita, Kan., has 
ordered 100 8,000-gal. capacity tank cars from the Pennsylvania 
Tank Car Company, 

Tue SEABOARD Air Line has ordered 1,000 box cars from the 
Pressed Steel Car Company, 800 gondola cars from the Standard 
Steel Car Company and 200 gondola cars from the Newport News 
Shipbuilding Corporation. 
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THE CHESAPEAKE & OHIO has ordered 1,000 hopper cars of 70 
tons’ capacity from the American Car & Foundry Co., and 1,000 
from the Standard Steel Car Company. 


THE HILLMAN Coat & Coxe Company has ordered 300 hopper 
cars of 70-tons’ capacity from the Pressed Steel Car Company. 
These are in addition to the previous order for 300 cars noted in 
the March Ratlway Mechanical Engincer. 


THE ILLINOIS CENTRAL has ordered 1,000 automobile cars from 
the American Car & Foundry Company, 500 automobile cars from 
the Western Steel Car & Foundry Company and 500 automobile- 
furniture cars from the Mt. Vernon Car Manufacturing Company. 


THE Texas Company has ordered 200 tank cars of 8,000 gal. 
capacity from the Pennsylvania Tank Car Company, 50 tank cars 
of 8,000 gal. capacity from the Chicago Steel Company and 50 
tank cars of 10,000 gal. capacity from the Standard Tank Car 
Company. 


THE LouisviLLe & NASHVILLE has ordered 6,000 hopper cars of 
55 tons’ capacity from the Pressed Steel Car Company, 1,000 
ventilated box cars of 40 tons’ capacity from the Mt. Vernon Car 
Manufacturing Company and 1,000 ventilated box cars of 40 tons’ 
capacity from the Chickasaw Shipbuilding Company. 


Tue New York CENTRAL has ordered 100 Hart convertible bal- 
last cars of 50 tons’ capacity from the American Car & Foundry 
Company for use on the Michigan Central. The company also has 
placed orders for 4,000 cars as follows: To the Standard Steet 
Car Company 1,500 cars of 70 tons’ capacity and 500 all-steel box 
cars of 50 tons’ capacity; American Car & Foundry Company, 
1,500 all-steel box cars of 50 tons’ capacity, and the Pressed Steel 
Car Company, 500 cars of 70 tons’ capacity. 


THE SouTHERN Raitway has ordered 1,365 composite hopper 
cars and 1,500 box cars from the American Car & Foundry Com- 
pany; 1,500 composite hopper cars and 1,000 box cars from the 
Standard Steel Car Company; 570 box cars from the Mt. Vernon 
Car Manufacturing Company, and 2,000 coal cars from its Lenoir 
Car Works. All the box cars are 36 ft. long. An order has also 
been given for 200 stock cars to the Kilby Car & Foundry Com- 


pany. 
Passenger Car Orders 


THE New York CENTRAL has ordered 6 coaches from the 
American Car & Foundry Company. These are for use on the 
Peoria & Eastern. An order has also been given to the Standard 
Stee] Car Company for 8 combination baggage and mail cars for 
use on the Michigan Central and for 1 combination baggage and 
mail car for use on the Toledo & Ohio Central. 


Machinery and Tools 


Tue Union Paciric has placed an order for a 200-ton loco- 
motive lifting crane. 


THE WESTERN MARYLAND has ordered from Joseph T. Ryer- 
son Son, Inc., a complete equipment for the repairing of locomotive 
flues, 


Tue Pere MARQUETTE has ordered one 200-ton, five 15-ton and 
two 10-ton electric traveling cranes for use in its shops at Grand 
Rapids, Mich., from the Shaw Crane Company. 


THE ATCHISON, TorpeEKA & SANTA FE is inquiring for one 16-in. 
by 8-ft. engine lathe, one 14-in. heavy duty slotting machine with 
longitudinal and cross feeds and circular table feed,. two vertical 
high power 24-in. drilling machines with compound table and ca- 
pacity to drill 4-in. holes in steel, also one 5-ft. plain heavy duty 
type motor driven radial drill. 


THE Norrock & WESTERN is inquiring for a number of machine 
tools including the following: A four-spindle planer type milling 
machine: a slab milling machine; 24 in. vertical turret lathe; 
600-ton double end car wheel press; 72 in. plain radial drill; 60 
in. plain radial drill; 48 in. radial drill; 84 in. plain radial drill; 
72 in. vertical boring mill; 48 in. car wheel borer; a- standard 
double head, center drive, car axle lathe; 21⁄4 in. hollow spindle 
turret lathe; four, 20 in. by 5 ft. center engine lathes with taper 
attachment; two, 24 in. by 6 ft. center heavy duty lathes with taper 
attachment; 24 in. heavy duty lathe with taper attachment; 48 in. 
by 10 ft. center heavy duty lathe; 21⁄4 in. flat head thrret lathe; 
16 ft. sensitive drill press; 36 in. by 36 in. by 16 ft. two-head 
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planer; 42 in. car wheel lathe; 36 in. vertical drill press; 15 in. 
by 18 in. drill slotter; 26 in. by 96 in. plain grinding machine; one 
internal grinding machine; a plain external cylindrical grinding 
machine, and a 32 in. Newton plank planer. © 


Shops and Terminals 


MissourI, Kansas & Texas.—This company has awarded a 
contract to the Graver Corporation, Chicago, for the construction 
of 24 water treating plants along its lines. 


Cuicaco & EASTERN ILLINOIS——This company contemplates the 
construction of a new roundhouse and shop buildings at Evans- 
ville, Ind., to cost approximately $3,000,000. 7 


Torepo, PeorrA & WESTERN.—This company has awarded a con- 
tract to the Ogle Construction Company, Chicago, for the con- 
struction of a 100-ton capacity frame coaling station at Fair- 
bury, Ill. 


ILLINoIs CENTRAL.—This company contemplates the construc- 
tion of a brick and steel car repair shop and other additions to the 
shop facilities of the Burnside shops at Chicago to cost approxi- 
mately $3,000,000. 


Missouri Paciric.—This company has awarded a contract to 
the Railroad Water & Coal Handling Company, Chicago, for the 
construction of a 15,000 gal. per hour capacity water treating 
plant at Benton, Mo. 


Cuicaco, Rock IsLaAnp AND PaciFric.—This company has award- 
ed a contract to the J. A. Benson Construction Company, Des 
Moines, Iowa, for the construction of a 13-stall roundhouse at 
Valley Junction, Iowa. 


ToLEDO TERMINAL RaitwAy COMPANY.—This company has 
awarded a contract to the Ogle Construction Co. for the erection 
of a 200-ton, two-track, reinforced concrete coaling and sanding 
station at Toledo, Ohio. 


Cuicaco, Rock Istanp & GuLr.—This company has awarded 
a contract to the Railroad Water & Coal Handling Company, 
Chicago, for the construction of a 300-ton, 2-track coaling and 
sanding station at Amarillo, Texas. 


New York CENTRAL.—This company has awarded a contract 
to the Roberts & Schaefer Company, Chicago, for the construc- 
tion of a 100-ton two track, reinforced concrete automatic elec- 
trically operated locomotive coaling station at North Judson, Ind. 


CENTRAL OF GeEorGIA.—This company has awarded a contract 
to the Ogle Construction Company, Chicago, for the erection of a 
reinforced concrete electrically-operated coaling station which will 
provide for ground and overhead storage of 9,000 tons and 600 
tons of coal, respectively, and the storage of 200 tons of wet sand 
and 35 tons of dry sand, at Macon, Ga. 


St. Lou1s-SAN Francisco.—This company plans the construc- 


tion of new shop buildings at St. Louis, Mo., and at East Thomas, 


Ala. Each group will be of concrete, brick and steel construction 
and will consist of a roundhouse, machine shop, power house, mill 
shop, car repair shop and storeroom. The cost of the new facil- 
ities will be approximately $500,000 at each place. 


ATCHISON, TOPEKA & SANTA FE.—This company will construct 
extensions to the shop facilities at San Bernardino, Cal., at an ap- 
proximate cost of $1,250,000. A portion of the work to cost 
$750,000 will be undertaken this year. Plans include also the 
rearrangement of the machine, boiler and paint shops. A 120-ft. 
turntable to cost approximately $60,000 will also be constructed. 


St. Louis-SAN FrANcisco.—This company has awarded a con- 
tract to John M. Olsen, Springfield, Mo., for the construction of 
a mill shop building at Enid, Okla. This company has also award- 
ed a contract to the Jarrett Construction Company, Springfield, 
Mo., for a four-stall addition to the roundhouse at West Tulsa, 
Okla., and a five-stall addition to the roundhouse at Ft. Scott, Kan. 


SovuTHERN PaAciric.—This company contemplates the construc- 
tion of additional shop facilities at Los Angeles, Cal., to cost ap- 
proximately $1,000,000. The buildings to be constructed include 
a car repair shop, a forge and blacksmith shop, a one-story boiler 
shop, a new locomotive house and related facilities. The company 
is now constructing an acetylene generator plant with a distribut- 
ing system throughout the entire yards and has nearly completed 
a two-story oil house, 34 ft. by 86 ft., with a loading platform, 
42 ft. by 100 ft. 
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PERSONAL MENTION 


General 


J. HarInen, assistant to the vice-president, mechanical, of the 
Southern, with headquarters at Washington, D. C., has resigned. 


B. Perkins has been appointed fuel agent of the Kansas divi- 
ston of the Union Pacific, with headquarters at Armstrong, Kan- 
sas City, Kan. 


C. E. Brooxs, mechanical assistant in the locomotive depart- 


- ment of the Canadian National, has been appointed chief of mo- 
_tive power with headquarters at Montreal. 


E. A. RAUSCHART, master mechanic of the Montour railroad at 
Coraopolis, Pa., has been promoted to mechanical superintendent, 
the office of master mechanic having been abolished. 


W. U. APPLETON, general superintendent of rolling stock of the 
Canadian National, has been appointed general superintendent of 
the Atlantic region with headquarters at Moncton, N. B. 


W. E. Barnes, master mechanic of the Canadian National at 
Moncton, N. B., has been appointed superintendent of motive 
power of the Atlantic region with the same headquarters. 


W. G. Back, master mechanic of the New York, Chicago & 
St. Louis, with headquarters at Chicago, has been promoted to 
superintendent of motive power, with headquarters at Cleveland, 
Ohio, succeeding A. R. Ayers. 


J. C. GARDEN, general superintendent of motive power and car 
department of the Grand Trunk with headquarters at Montreal, 
has been appointed general superintendent of motive power of the 
Central region of the Canadian National with headquarters at 
Toronto. 


P. W. Krerer, assistant engineer in the mechanical department 
of the New York Central, has been appointed to the new office 
of assistant engineer of rolling stock, with headquarters at New 
York. H. I. Wood, chief draftsman, has been appointed assistant 
engineer to succeed Mr. Kiefer. 


C. F. NEEDHAM, assistant to the general superintendent of the 
motive power and car departments of the Grand Trunk, lines east 
of the Detroit and St. Clair rivers, has been appointed assistant 
to the general manager of the Central region of the Canadian 
National with headquarters at Toronto, Ont. 


G. O’ConneELL has been appointed superintendent of work equip- 
ment of the Canadian National with headquarters at Toronto, 
Ont. W. H. Secord, supervisor of work equipment with head- 
quarters at Toronto, has been promoted to assistant superintend- 
ent of werk equipment with the same headquarters, 


E. M. SwEETMAN, superintendent of motive power, lines west 
of the Southern with headquarters at Cincinnati, Ohio, has been 
transferred in a similar capacity to the lines east with head- 
quarters at Charlotte, N. C., succeeding W. F. Kaderly, resigned. 
Frank Johnson, master mechanic at Ferguson, Ky., has been pro- 
moted to superintendent of motive power, lines west, succeeding 
Mr. Sweetman. 


James E. Davenport has been appointed superintendent of fuel 
and locomotive performance of the New York Central with head- 
quarters at Utica, N. Y., succeeding Robert Collett, who has re- 
signed to enter the service of another company. Mr. Davenport 
was born on October 8, 1887, at Charlestown, W. Va., attended 
the Georgia School of Technology in 1908 and 1909 and entered 
railway service on August 1 of the latter year as a special ap- 
prentice in the mechanical department of the New York Central. 
In April, 1912, he was appointed enginehouse foreman and in 
June, 1914, was advanced to engineer in charge of a dynamom- 
eter car. In June, 1917, he was promoted to trainmaster.of the 
Harlem division and in November, 1918, was transferred in a 
similar capacity to the Mohawk division. In June, 1920, he was 
appointed engineer of dvnomometer tests and served in that ca- 
pacity until the time of his recent appointment. 


Ropert CoLrettT, whose appointment as fuel agent of the St. 
Louis-San Francisco was announced in the February Railway 
Mechanical Engineer, page 138, entered railway service in 1895 as 
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a locomotive fireman fer the St. Louis-San Francisco. Five 
years later he was promoted to locomotive engineman and in 
1905 was appointed road foreman of engines. In 1909 he became 
superintendent of locomotive fuel service and held that position 
until 1914, when he resigned to become assistant manager of the 
railway lubricating department of the Pierce Oil Corporation, St. 
Louis, Mo. From July 1, 1918, to March 1, 1920, he was assistant 
manager of the fuel conservation section of the U. S. Railroad 
Administration in charge of fuel conservation in the Eastern 
region. Upon the return of the roads to private operation, he 
became superintendent of fuel and locomotive performance of the 
New York Central and held that position until he re-entered the 
service of the St. Louis-San Francisco, as noted above. 


W. D. Ross, ranking vice-president of the Grand Trunk, has 
been appointed vice-president in charge of natural resources, 
developments and colonization of the Canadian National, with 
which the Grand Trunk has been recently consolidated. He was 
born on September 23, 1857, at Longueuil, Que., and was edu- 
cated at Sherbrooke Academy, Sherbrooke, Que. He entered 
railway service in 1871 as an apprentice in the motive power de- 
partment at Port Levi, Que. From 1874 to 1883 he was appren- 
tice in the same department at Montreal. He then served for a 
few months as night roundhouse foreman at Port St. Charles and 
was then appointed foreman at Belleville, Ont. In 1897 he was 
appointed master mechanic at Londori, Ont., and eight months 
later was transferred in a similar capacity to Toronto. In 1901 
and 1902 he served as acting superintendent of motive power at 
Montreal and from 1902 to 1917 as superintendent of motive 
power. In the latter year he was appointed vice-president in 
charge of motive power and car department and the following 
year was promoted to vice-president in charge of operation. 


A. R. Ayers has been promoted to assistant general manager of 
the New York, Chicago & St. Louis. Mr. Ayers was born on 
October 26, 1878, at Toledo, Ohio. He was graduated from 
Cornell University in 1900, and then entered railway service as a 
special apprentice on the Lake Shore & Michigan Southern. He 
was made special inspector in 1903, and held this position for two 
years, when he was promoted to night enginehouse foreman. He 
was promoted to assistant general foreman of the Collinwood loco- 
motive shops in 1906, and a year later was made superintendent 
of the shops at Elkhart, Ind. He was promoted to assistant su- 
perintendent of the Collinwood locomotive shops in 1908, and a 
year later to assistant master mechanic at Elkhart. He was ap- 
pointed mechanical engineer in 1910, and held this position for 
one year when he was advanced to general mechanical engineer 
of the New York Central, lines west of Buffalo. In May, 1915, 
he was promoted to engineer of rolling stock, serving in this 
capacity until October, 1916. when he was appointed superintend- 
ent of motive power of the New York, Chicago & St. Louis, with 
headquarters at Cleveland, Ohio. He -held this position at the 
time of his recent promotion to assistant general manager, with 
the same headquarters. 


Master Mechanics and Road Foremen 


T. C. BALDWIN, superintendent of shops of the New York, Chi- 
cago & St. Louis, at Conneaut, Ohio, has been promoted to master 
mechanic, with headquarters at Chicago, succeeding Mr. Black. 


Grorce T. Stronc has been appointed master mechanic on the 
New River division of the Virginian with headquarters at Princé- 
ton, W. Va, succeeding G. H. Langton, resigned. Frank Wel- 
boan has been appointed shop superintencent at Princeton. 


C. S. Brancu, superintendent in charge of operation of the 
Chicago, Peoria & St. Louis, with headquarters at Springfield, 
Ill., has been appointed master mechanic of the Chicago & Alton 
with headquarters at Bloomington, Ill., succeeding W. H. Kerch- 
ner, resigned. 

J. A. WrkING, master mechanic of the Southern at Chat- 
tanooga, Tenn., has succeeded Mr. Johnson as master mechanic at 
Ferguson and L. C. Schults, general foreman at Danville, Ky., has 
been promoted to master mechanic at Chattanooga. J. J. Robin- 
gon, master mechanic at Alexandria, Va., and M. D. Stewart, 
master mechanic at Bristol, Va., have changed places. 


A. G. AKANS, road foreman of engines of the Southern with 
headquarters at Sheffield, Ala., has been transferred to Knox- 
ville, Tenn., succeeding G. G. Shafer, who has resigned. J. P. 
Russell, road foreman of engines, with headquarters at Birming- 
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ham, Ala., has been transferred to Shefheld, succeeding Mr. 
Akans, J. Sims, road foreman of engines between Birmingham, 
Ala., and Columbus, Miss., with headquarters at Birmingham, has 
been transferred to the district between Birmingham and Atlanta, 
with the same headquarters. J. E. Hardy has been promoted to 
road foreman of engines, with headquarters at Birmingham, Ala., 
succeeding Mr. Sims. 


Car Department 


G. E. Smart, mechanical assistant in the car department of the 
Canadian National has been appointed chief of car equipment 
with headquarters at Montreal. 


G. E. McCoy, master car builder of the Canadian National, 
with headquarters at Moncton, N. B., has been appointed super- 
intendent of car equipment of the Atlantic region with the same 
headquarters. 


J. COLEMAN, assistant to the general superintendent of the 
motive power and car departments of the Grand Trunk lines 
east of the. Detroit and St. Clair rivers, with headquarters at 
‘Montreal, has been appointed general superintendent of the car 
department of the Canadian National, Central region, with head- 
quarters at Toronto. 


Purchasing and Stores 


R. C. VAUGHAN, has been appointed director of purchases and 
stores of the Canadian National with headquarters at Montreal. 
Mr. Vaughan was born on December 1, 1883, at Toronto, Ont. 
He received a high school 
education and entered 
railway service in 1898 
with the Canadian 
Pacific. He later left this 
company to go with the 
Grand Trunk. From 
1903 to 1910 he was with 
various predecessors of 
the Canadian National in 
various departments. 
From 1910 to 1918 he was 
assistant to the third vice- 
president of the Canadian 
Northern. From 1918 to 
December, 1920, he was 
assistant to the president 
of the Canadian Nation- 
al. From the latter date 
until the time of his re- 
cent appointment he 
Served as vice-president 
of purchases and stores. 


W. A. Hopkins, supply agent of the Missouri Pacific with head- 
quarters at St. Louis, has been promoted to general purchasing 
agent, with the same headquarters, succeeding C. A. How, de- 
ceased. L. P. Krampf has been appointed supply agent, with head- 
quarters at St. Louis, succeeding Mr. Hopkins. 


R. C. Vaughan 


Obituary 


C. A. How, general purchasing agent of the Missouri Pacific, 
died on March 5 at St. Louis, Mo. Mr. How was born in 1866 at 
Brooklyn, N. Y. He entered railway service in 1884, as a file clerk 
for the Union Pacific at Council Bluffs, la. A year later he 
entered the service of the Chicago, Burlington & Quincy at Omaha, 
Neb., as a clerk, being transferred a few years later to Platts- 
mouth, Neb., where he was promoted to chief clerk to the supply 
agent. He was promoted to supply agent in charge of the Hanni- 
bal and St. Joseph divisions in 1899, and was promoted to division 
superintendent in 1904. Later in that year he entered the service 
of a railway supply company, in which work he was engaged for 
one year, when he resigned and was appointed purchasing agent 
of the Wabash, with headquarters at St. Louis, Mo. He was ap- 
pointed supply agent of the Missouri Pacific, with the same head- 
quarters in 1910, and in 1911 was promoted to general purchasing 
agent with the same headquarters. During Federal control he 
served as chairman of the Regional Purchasing Committee of the 
Southwestern region, with headquarters at St. Louis, returning to 
his position as general purchasing agent of the Missouri Pacific at 
the expiration of Federal control. 
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The erecting shop competition, announced in the April issue 
of the Railway Mechanical Engineer, closes on June 1 so 
that the time is limited in which those 


Erecting interested in this subject can submit 
Shop articles to be considered for the two 
Competitior. prizes. Please remember two things: 


The articles will not be judged pri- 
marily on their literary merits; contributions not awarded 
the prizes but containing ideas of merit will be published 
and paid for at the regular space rates. In view of the 
importance of erecting shop work and the comparatively 
little which has been written on this subject, it is hoped that 
a number of comprehensive articles will be received. ‘There 
is no railroad erecting shop which has all the best practices 
and probably also no shop but has at least one good practice. 
Tell us about that one. The only way to raise the general 
standard of erecting shop work is by exchanging ideas and 
information regarding these best practices, which is the pur- 
pose of the erecting shop competition. Will you help us? 
The prizes, as announced, will be fifty dollars and thirty- 
five dollars for the two best articles on erecting shop prac- 
tice, received at the New York office on or before June 1. 


According to an estimate recently made by the Car Service 
Division of the American Railway Association, car loadings 
i for the year 1923 will exceed those of 

The Railroads’ any previous year and will tax the 

Equipment capacity of the railroads to the limit, 

Program especially during the autumn months 
when the peak of traffic usually occurs. 
It is generally recognized that the supply of equipment has 
not been increased in proportion to the growth of the coun- 
try and that the physical condition of locomotives and cars 
has not been kept up to the desired standard. To make up 
the deficiency in facilities, the railroads have spent two 
hundred and forty-five million dollars for locomotives and cars 
in 1922, and in 1923 they plan to spend six hundred and 
seventy-five million dollars additional. This equipment will 
help the situation but it cannot entirely make up the shortage. 
The American Railway Association has recognized this con- 
dition, and at its last meeting on April 5, the executives 
recommended a definite policy for taking care of the heavy 
traffic which is anticipated in the fall. The recommendations 
which directly affect the mechanical department are that by 
October 1 bad-orders cars, which at present are about nine 
per cent of all the equipment, should be reduced to five per 
cent, and that locomotives awaiting repairs should be brought 
down from twenty-two per cent to fifteen per cent. 

An examination of the records for the past few months 
shows that the mechanical department will have a difficult 
task to perform in accomplishing these results. With the 
heavy traffic that is being handled at present, equipment is 
being worn out practically as fast as it is repaired. During 
1921 and the first half of 1922, the shops repaired about 
twenty-two thousand locomotives per month, Since the first 
of this year, they have turned out an average of about thirty- 


eight thousand locomctives monthly, but this has resulted in 
only a slight reduction of the percentage of unserviceable 
locomotives. From July, 1922, to January, 1923, bad-order 
freight cars were reduced from fifteen per cent to nine per 
cent, but there has been only a very slight reduction during 
the first three months of this year. 

It seems evident that the shops will have to be worked to 
the limit of their capacity to bring about the necessary im- 
provement in equipment conditions during the summer 
months. Some roads are already reporting a serious short- 
age of mechanics, and other methods than mere additions to 
the number of shop employees will have to be used to in- 
crease production. It is encouraging to note that a few roads 
have adopted programs for extensive additions to their shop 
facilities and if others would profit by their example, the 
difficulties experienced at present in maintaining locomotives 
and cars could soon be overcome. 

In spite of the emphasis that has been placed on the neces- 
sity for adequate shops for taking care of modern rolling 
stock some roads apparently are still buying equipment with- 
out providing a corresponding increase in repair facilities. 
Such a policy will give temporary relief, but in the last 
analysis the railroads must turn out of their shops repaired 
cars and locomotives capable of making as many car-miles 
and locomotive-miles as are required to handle the business, 
or their equipment condition will deteriorate. In the inter- 
est of economical operation, the capacity of the shops should 
be brought up to the point where they will be able to do the 
necessary amount of repair work under normal conditions 
without resorting to periodical campaigns to bring down 
the percentage of bad-order equipment. 


At the present time freight cars are in such great demand 
that mcst shcps find it difficult to supply all the equipment 
reeded by shippers. There is a strong 
Car Department temptation under such conditions to 
and Transportation make less rigid inspection and to ap- 
Expenses prove for loading cars that have minor 
defects. Sometimes it may be per- 
missible to make a liberal interpretation of inspection rules, 
but car men should realize the extent to which they are re- 
sponsible for transportation expenses and how much errors 
of judgment may cost the railroad. For example, during the 
year 1921 derailments and other accidents due to defects 
and failures of equipment cost the railroads over ten mil- 
lion dollars. Probably a large proportion of this could not 
have been avoided by the most careful inspection. but at the 
same time it emphasizes the losses that may occur if defects 
are passed by. Loss and damage to freight due to defec- 
tive equipment is another large item of expense, the total 
loss in 1921 being likewise about ten million dollars. The 
defect which caused the greatest loss was leaks in roofs. 
Defective grain doors, water leaking in around doors, de- 
fective lining or siding and protruding nails and bolts were 
the other principal scurces of loss. 
Transferring loads is ancther item_of transportation ex- 
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pense which the car department can help to minimize. Con- 

siderable reductions can sometimes: be effected by repairing 
cars under load wherever possible, but in this case preven- 
tion of the cause of transferring is the most effective meas- 
ure. Proper preparation of cars for the commodities they 
are to carry requires considerable care, but the savings to the 
railroad by eliminating labor charges for transferring and by 
expediting shipments make it well worth while to give this 
matter special attention. : 


The railroad pattern shop is often more or less neglected 
as regards machine equipment in spite of the fact that this 
f department, in proportion to its size, 
Labor-Saving affords as great an opportunity for 
Machinery economy by the use of labor-saving 
in Pattern Shops machinery as any other shop depart- 
ment. It frequently takes weeks to 
make some of the larger, more complicated patterns, whereas 
the time and cost of this work can be reduced often as much 
as fifty per cent if the pattern shop is equipped with such 
machines as the varicty saw bench, power sanding machines, 
portable hand planers and jointers, and in particular the 
universal wood milling machine. The latter type of machine 
performs the same function for the pattern shop as the uni- 
versal milling machine for the machine shop, being used for 
making wood, brass and soft metal patterns. It is well 
adapted for core box work, grooving, trenching, jointing, 
routing, surfacing, cutting segments of circles, etc. Core 
holes can be cut to a uniform depth and equally divided by 
the use of this machine in a fraction of the time formerly 
required.. The universal dividing head provides means for 
quickly milling gear teeth exactly alike, uniformly spaced 
and with the proper allowance for draft. 

In one case where thirty thousand dollars’ worth of 
patterns had been destroyed in a fire, these patterns were 
restored in a short time during which a new wood milling 
: machine more than paid for itself. One of these sets of 
locomotive patterns, which previously cost nearly thirteen 
hundred dollars to build, was made with the universal wood 
milling machine at a cost of slightly over six hundred dollars. 
One foreman pattern maker testifies that he can make a set 
of core boxes for a pair of locomotive steam pipes in fifteen 
hours, which, without the wood-milling machine, would re- 
quire fifty to sixty hours. By having the foreman or as- 
sistant pattern shop foreman go over the drawings on every 
job and pick out the work that can be done on this machine, 
enough work will be found to keep it busy and pay a hand- 
some return on this investment, even in relatively small shops 
where the importance of cutting down hand operations to 
the minimum is not always appreciated. 


It is a serious question if all, or even a majority, of railroad 
shop managements fully realize the relation of fuel oil-burner 
efficiency to successful furnace opera- 


Fuel tion and the economical use of fuel. 
Oil-Burner Exact figures as to the number of fuel 
Efficiency oil furnaces of various types used in 


railroad shops in the United States are 
not available, but if they were, and the annual consumption 
of fuel oil for these furnaces could be determined, the im- 
portance of efficient burners would be apparent. Fuel losses 
of twenty-five per cent are readily possible in cases where 
burners of the wrong type are improperly installed or oper- 
ated. Are your burners one hundred per cent efficient? 
Under varying furnace conditions and requirements, oil 
burners must thoroughly atomize the fuel oil, mixing it with 
the right proportion of air. A burner suitable for use on 
one type of furnace may not be adaptable to another type. 
For forging, heating and welding furnaces, for example, a 
burner is required which will give the soft soaking heat 
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needed for forging, or the reducing heat needed for welding; 
all air used for atomizing and for combustion must be under 
the absolute control of the operator. For heat treating, tem- 
pering, annealing, etc., the burner must be capable of adjust- 
ment to give finely-regulated, uniform temperatures, the 
burner highly atomizing the fuel and giving a short flame. 
For regenerative mechanical draft or stack draft furnaces 
another type of burner is required, and for high temperature 
work, still another. Burners not scientifically designed to 
meet the individual operating requirements will be wasteful 
of fuel. Burners of the proper type but not properly applied 
or intelligently operated will also cause excessive fuel costs. 

The problem of selection, application and operation of the 
right oil burners for furnaces requires a more thorough 
knowledge of combustion principles than has been acquired 
by the average railroad shop man and it is important that 
expert advice be obtained on these matters, not only in the 
case of new installations of oil-burning furnaces, but where 
these furnaces are already in operation. Most of the reliable 
manufacturers of oil-burning equipment are willing to give 
the benefit of their experience and advice as furnace engineers 
without cost, and it is greatly in the interest of the railroads 
to use this engineering service in making sure that they are 
now getting the best possible results with oil-buming fur- 
naces and equipment. 


et 


Centenary of the Delaware & Hudson 


ON April 23 the Delaware & Hudson Company celebrated 

the one hundredth anniversary of its incorporation with 
suitable ceremonies at New York and Scranton. It is an 
interesting circumstance that when this company was formed, 
it was principally for carrying on coal mining and trans- 
portation by canal. At that time railroads were hardly con- 
sidered practical and the locomotive had yet to prove its 
superiority over the horse. The gravity railroad from Car- 
bondale to Honesdale was constructed in 1827 to supplement 
the D. & H. canal and the first locomotive was tried out in 
1829. It was found to be too heavy for the rails and was set 
aside and not used. 

The centenary was the occasion for a review of transporta- 
tion developments in this country which brought out in a 
striking manner the important part which railroads have 
played in the development of the nation. Looking back on 
such a significant occasion to consider the conditions existing 
one hundred years ago should make critics of our present 
system realize what progress in industry and transportation 
has done to promote the well-being of the people. 

Even as recently as one hundred seventy-five years ago 
there was hardly need for an extensive transportation system. 
Food, clothing and fuel were produced locally and for the 
most part by primitive methods that had changed little in a 
thousand years. Farming was the principal occupation and 
was carried on by arduous manual labor. Clothing was pro- 
duced on a small scale. To spin thread and weave cloth 
women and girls spent every spare moment at the distaff. or 
working hand looms. Wood cut loeally was practically the 
universal fuel. 

About 1750 there was brought out in England the first of 
a series of inventions which are largely responsible for our 
modern industrial system. John Kay and his son, Robert, 
applied two inventions to the loom which doubled its capacity. 
Soon after Robert Hargreaves invented the spinning jenny, 
the first machine for making thread. From that time on 
progress was rapid. Arkwright, Paul and Crompton added 
imprevements to textile machinery. About 1790 Edmund 
Cartwright developed the power loom, and Eli Whitney the 
cotton gin. 

In the meantime, the search for power more adaptable and 
reliable than water or wind had been going on. Newcomen 
invented the steam engine about 1700 and in 1769 James 


EE ere on 


May, 1€23 


Watt brought out the first of a series of improvements which 
made it of almost universal application and greatly in- 
creased its power and efficiency. Closely allied with the 
Problem of power was that of fuel. Prior to 1750 the pro- 
duction of iron was dependent upon the supply of wood, but 
when the use of coal was begun in England, the output in- 
creased greatly. The steam-driven pump and the safety 
lamp made available a large supply of fuel which could be 
mined safely and cheaply. 

These inventions together enabled production to be carried 
out on a larger scale and far more efficiently than before, 
but without improved transportation there would have been 
little benefit from the ingenuity of the great inventors. 
Quantity production would have been useless without fa- 
cilities for widespread and economical distribution of raw 
material and finished gcods, for which horse-drawn vehicles 
were entirely inadequate. Adam Smith wrote, “A broad 
wheeled wagon attended by two men and drawn by eight 
horses in about six weeks’ time brings back between London 
and Edinburgh (400 miles) a four-ton weight of goods.” 

Contrast these conditions, which existed a brief one hun- 
dred years ago, with our modern transportation system. Two 
men can now handle machines that exert three thousand five 
hundred horsepower. Thirty pounds of coal, a lump about 
ten inches square, will haul one thousand tons a mile on level 
track. We are likely to accept as commonplace the fact that 
the cost of transportation is so low that fresh fruits from 
California can be sold in Maine at a reasonable price. As 
a matter of fact, it is a wonderful achievement and illustrates 
how much the railroad has done to give to the common people 
of today advantages which kings could not command a hun- 
dred years ago. In the realization of what transportation 
means in modern life, every railroad man shculd find an in- 
spiration to further progress. 


New Books 


HANDRCOK OF STEAM Locomotive CoNSTRUCTION (Handbuch des 
Dampflokomotivbaues). By Dr. Martin Igel. 606 pages, 
34 in. by 8 in., 10 plates, bound in cardboard. Published by 
G. Reder, Berlin, Germany, 


European locomotives show a greater diversity of general 
design than is usual in America and this probably explains 
why many more treatises on motive power are published in 
foreign countries. The majority of these are of considerable 
interest to American readers because they illustrate numerous 
unusual designs. In this book the author has attempted to 
cover an extremely wide feld in a short treatise. 

The first chapter deals very briefly with the history of 
locomotive construction, which is followed by statistics cf 
operation and a list of builders in various countries. In 
developing the general theory of locomotive design, varicus 
elements of resistance are first taken up and the method of 
calculating the leading dimensions of the locomotives are 
outlined. The section dealing with the details of construc- 
tion is comprehensive and in general is well illustrated. 
Some interesting diagrams for adapting wheel arrangements 
to curves are shown. The section on counterbalancing, while 
brief, gives a good idea of the methods used with various 
types of locomotives. The descripticn of cylinder and wheel 
arrangements is unusually complete. Boiler and machinery 
parts are shown which are typical of standard practice, and 
also some of the most radical innovations. Following the 
portion on the details of design is a section which includes 
photographs, drawings and condensed descriptions of a wide 
variety of representative locomotives from all over the world. 

The book is elementary in some respects, principally 
because of the attempt to cover an extremely wide field in a 
small space. It should be useful to anyone who wishes to 
get a bird’s-eye view of locomotive development in general 
and, in particular, the practice of the German railways. 
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What Our Readers Think 


Co-ordination Needed to Get Results 


To AHE EDITOR: E 

The abstract of the paper by G. M. Basford, published in 
the April issue of the Railway Mechanical Engineer, has no 
dcubt been read with interest by many of your readers, and 
while perhaps complete agreement as to methods of attaining 
the results indicated could hardly be expected, no one except 
these “who have eyes to see and see not” will deny that we 
are commencing an era of refinement of locomotive design by 
real engineering methods, instead of rule of thumb, and that 
such refinement is beccming imperative owing to limits hav- 
ing been almcst reached. 

In the writers opinicn, the paragraph commencing, 
“Many operating officers do not yet realize—” and ending, 
“We must tell them about it,” strikes the keynote of the 
whole situaticn; fcr what is the use of the refined locomotive 
if all departments of a railroad that will use directly or in- 
directly such modern power are not equally refined and 
efficient in their methods? Co-ordination of design in loco- 
motive detail and facilities is good, but co-ordination of ef- 
fort of department with department, officer with officer, and 
officer with rank and file of the railroads themselves is in the 
Writer's opinion of first necessity. 

One has only to trace an order for equipment, for in- 
stance, back to its genesis to make the lack of co-ordination 
apparent. For example, a railroad has a “hunch” that more 
and better equipment is wanted. After months of voluminous 
interdepartmental and committee correspondence, all of which 
could often be boiled down into one comprehensive letter by 
any business man outside a railroad who really knew what 
he wanted, the mechanical department is asked to prepare 
specifications, drawings of standards, etc., the time allowed 
being about cne week, and most generally varying inversely 
as the valde of the order. 

The specification being merely a re-hash and hodge-podge 
of previous specifications means about as much as the prior 
correspondence, so that in order to protect himself from any 
lurking danger of subsequent litigation, the builder will draw 
up a concise and business-like specification and return it to 
the railroad for approval and check, with a polite letter hiding 
the real reason. 

Or again, a mechanical department proceeds to make all 
arrangements to build some cars only to find from an out- 
side source that an order has already been placed weeks be- 
fore by some other department, with an outside concern. 

How will the refined locomotive fare at the hands of 
officials who have not the technical training to appreciate it, 
or under a condition where any petty officer or even loco- 
motive man may have its lap, lead, or exhaust nozzle, etc., 
changed to suit his particular whim or fancy without a thor- 
ough investigation by the engineering staff of the mechanical 
department first? | 

Again, not a few railroad officers seem to be incapable of 
placing proper values on any new device brought before 
them and are not always willing to accept the advice of those 
most capable of giving a disinterested opinion. Hence we 
find they are very much impressed by so-called tests and 
comparisons, always, of course, in favor of the device. Such 
tests are generally found to have been carried out under quite 
different conditions, and so are valueless from an engineering 
point of view although no doubt useful as “‘selling talk.” 

Absence of co-ordination spells avoidance of individual 
responsibility and leads to “passing the buck.” How can 
co-ordination of effort be obtained when a head of a depart- 
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ment does not know the men working for him even when they 
are on the same floor of the office building? To use an 
analogy, how can a locomotive deliver ton-miles if the en- 
gineer is not sufficiently interested to see for himself whether 
each part of his engine functions properly, nor keen enough 
on his job to see whether more work per pound of coal can 
be obtained by careful instruction of his firemen, attention to 
small details, etc. ? 

If departmental] heads did make it part of their business to 
really know their men, we should not have incompetents get- 
ting relatively high salaries and technical men with ability 
being driven out of railroad service to more lucrative and 
appreciative, although not by any means more interesting, 
fields of endeavor. 

When conditions in railroad operating and mechanical de- 
partments are such that only thoroughly trained technical 
men have the deciding voice, then the highly refined locomo- 
tive will have an open road, with resulting lowered costs to 
the public, higher dividends to the shareholders and higher 
salaries to railroad employees all around. 

It is very doubtful if the builders always have the freedom 
to turn out as good a locomotive as they are capable of doing, 
owing to prejudice, badly written specifications and desire on 
the part of the railroad to incorporate perhaps some device 
that does not harmonize with the whole or refusal to accept 
another that might mean the difference between efficiency 
and inefficiency in the particular engine. ENTROPY. 
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Effect of Length of Center Sill on Impact 
Stress 


Butcer, Pa. 
To THE EDITOR: 

In his article, “Present Day Tendencies in Car Construc- 
tion,” in the Railway Mechanical Engineer for March, 1923, 
E. R. Viberg states that with the final buffing shock taken 
by the striking plate, the center sill is increased considerably 
in length and naturally makes a weaker structure than would 
be the case if the shock is delivered to the rear draft lugs. 
The writer believes this statement to be incorrect and that in- 
stead of creating a weaker structure, this increased length 
will reduce the effect of buffing shock upon the center sill, car 
structure and lading. 

Whether the solid impact be delivered to the center sill at 
the lugs or at the striking plate, the unsupported length of 
the sill does not alter. If the center sill is assumed to be a 
column resisting a static load applied at the lugs, the un- 
supported length of the column may be assumed as the dis- 
tance between bolster centers; although the cross bearers will 
contribute toward staying the column both laterally and 
vertically, especially if the car sides are the load-carrying 
members. If the load be applied at the striking plates, the 
above assumptions will still hold good: The column is 
staved at the same points by center braces, bolsters and cross 
bearers. In discussing these assumptions, however, it should 
be remembered that the impact shock is a dynamic and not 
a static load, and that a resilient structure will have less 
stress under a dynamic load than a rigid one. 

The following practical illustration shows that a long 
center sill will absorb more energy and so help the draft gear 
to dissipate the impact, than will a short one. If one should 
attempt to cut off a rivet head with a 2-ft. cold chisel and a 
2-lb. hammer, the hammer blow will be absorbed by the long 
chisel and very little cutting effect produced. A shorter 
chisel will cut faster with the same expended energy because 
less energy is absorbed by the short chisel and so the force 
delivered at the rivet head is greater. The analogy is true 
for the center sill. 

That a given impact will produce less stress in a long sill 
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than in a short one, lends itself to simple mathematical proof. 

If the impact energy is denoted by B, the force produced in 

the sill by P and the amount of compression by D, we may 
PXD 


write B = since the force increases from zero to P 


2 
and we are assuming the stress to be within the elastic limit 
of the material. If f is the unit stress and A the area of the 
D 
sill than P =f X A. Since E = f — — where E is the 
L 


modulus of elasticity and L the length of the column, then 
fXL 
Ds which shows, incidentally, that the amount of 
E 
compression varies directly as the unit stress and the length. 
Substituting the new values for P and D in the first equa- 


AXLXP 


tion, we obtain B = showing that the capacity 


2X E 


for absorbing energy is directly proportional to the area, the 
length and the square of the unit stress. Transposing, we 


2XEXB 


have =LX f? which may be written, 


K = L X f?, because for a given impact, area and material, 
B, A and E are constant. Now let c be the stress for a length 
C and f the stress for a length L. Then K =C X P= 


CXC /C 
, or f = c V — which shows that 
L 


the stress varies inversely as the square root of the length. 
Assume the length over striking plates as 41 ft. 414 in., or 
496.5 in., the length over draft lugs for 3-in. draft gear 
travel will then be 410.75 in. If a given impact applied 
at the lugs produces a stress of 20,000 lb. per sq. in. in the 
sill, the same impact applied to the striking plate would 


/410.75 


L X f? and f = 


produce a stress of f = 20,000 y = 20,000 vV .829 


496.50 


=. 20,000 X .910 = 18,200. This is a reduction of 1,800 
lb. per sq. in., and for a shorter car the decrease is even 
greater. Thus for a car whose length over striking plates is 
33 ft. 6 in., or 402 in., the length over rear lugs is 316.25 in. 
Using the same comparison, we find the stress to be 


/316.25 
f = 20,000 V 


— 20,000 V .787 = 20,000 X .887 
402.00 l 


= 17,740, a reduction of 2,260 lb. per sq. in. 

It is therefore evident that applying the final impact shock 
to the striking plate, instead of attempting to apply it to the 
rear lugs, results in a stronger structure. This statement, of 
course, presupposes the coupler horn to be made concentric 
with the center line of the coupler as suggested by the writer 
in his article, “Protecting the Draft Gear from Solid Im- 
pact.” (Published in the Railway Mechanical Engineer, 
November, 1922). 

Furthermore, the added length not only relieves the center 
sill from a large amount of stress, but it is obvious that the 
increased resilience will aid the body bolster considerably. 
Using the analogy of the long and short chisel, given above, 
it is evident that the short length between lugs and bolster 
will deliver a larger impact force to the bolster than would 
the length from striking plate to bolster and so the entire 
car structure and the lading would be benetited by the in- 
creased resilience. WENDEL J. MEYER. 


Fuel Consumption of Oil Burning Locomotives 


Data Obtained on Southern Pacific Facilitate Comparison 
of Steam and Electric Motive Power 


By A. H. Babcock 


Electrical Engineer, Southern Pacific Railroad 


PART I 


HENEVER electrification of steam railways on a 
large scale is advocated, one of the principal argu- 
ments advanced is the large saving in fuel sure to 

result therefrom; in fact, this was the initial point of attack 
in the early days of the art—the early 1890’s, for example— 
long before overtime of train and engine crews had become 
the very real expense in train operation it is today. Many 
attempts to get accurate information on locomotive fuel con- 
sumption have been made during the intervening years, for 
comparison with known electric locomotive performance. 
Fuel consumptions of steam locomotives using coal can- 
not be analyzed as can those of electric locomotives, because 
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Fig. 1—Side Elevation of Locomotive No. 3614 


it is impossible to obtain accurate measurements. When fuel 
oil is used, the possible accuracy of such measurements more 
nearly approaches that of electric operation, and much more 
precise determinations are possible. 

By the use of accurately calibrated oil meters; by locating 
with reference to track conditions, points at which meter 
readings shall be taken; by choosing an engine that has 
shown an average fuel performance under widely different 
operating conditions; by giving this engine loads as closely 
as possible to its rating; and by not changing the train con- 
sist over the run, an accurate measure of fuel consumption 
for any given piece of track—over a mountain, for example 
—can be had. 

In connection with and bearing directly upon electrifica- 
tion possibilities, such a study has been made of the track 
over the Tehachapi Pass, where topographical and operating 
conditions are severe; also they are representative of moun- 
tain railways on the west coast.! 

Engine No. 3614 was selected because the records of the 
fuel bureau showed it to be an “average performer” in 
through freight scrvice. Its characteristics are given in de- 
tail, Tables 1 and 2. On every run a different engine crew 
handled the train, the selection being by the usual “‘first in, 
first out’? method standard on the railway. A trained ob- 


*A paper presented at the spring ccnvention of the American Institute of 
Electrical Engineers at Pittsburgh, Pa., on April 25. This is the first part 
of an article in two parts. It describes a method employed for securing an 
accurate measurement of the efficiency of an oil-burning steam locomotive in 
moving a 1,000-ton train over a given piece of track. The second part of 
the article will describe the manner in which the method was applicd and 
will include the results obtained. 


See also Transactions, American Institute of Electrical Engincers, 
Vel. XXXII, p. 1845, “Mountain Railway Electrification.”—Babcock. 


server rode the engine and made all the readings. The train 
weights, taken from the yardmaster’s reports at the initial 
points, were corrected, during the runs, for fuel and water 
consumed. 

George McCormick, general superintendent motive power, 
Southern Pacific Lines, afforded every facility of his de- 
partment in the prosecution of the work; he prepared the 
engine and made valuable suggestions. 

The division officials inconvenienced themselves many 
times to permit a single engine train to run without change 
of load over a congested piece of track. 

William Hood, for many years chief engineer, Southern 
Pacific, who located and constructed this line, named the 
points at which the track conditions change in significant 
fashion. It was found during the test runs that all engineers 
handled the trains very much alike, changing throttle or 
cutoff at or near the flags that had been placed at the points 
selected by Mr. Hood; from which it was evident that the 
points so chosen were really representative. The positions 
of all these reference points are given in Fig. 3. Meter 
readings and times were recorded at all grade changes, 
(marked by these flags, or by the natural marks at such 
points), and at all starts and stops. The fuel oil was 


‘metered through a new two-inch duplex piston type meter 


that had been calibrated by weight measurements corrected 
for temperature. In the final analysis all fuel measurements 
were reduced to 60 deg. fahr. Approximate water measure- 
ments were made, not to determine evaporation, but as cor- 
rection factors on the train tonnage. Similar fuel correc- 
tions were made. 

The train tonnage, then, is gross weight of train from 
engine pilot to caboose markers, everything included. 
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Fig. 2~—Side Elevation of Tender 


The result is a complete record of fuel consumption be- 
ginning with the enginehouse firing up and standby fuel con- 
sumption until the engine was called; while standing outside 
the house waiting for the train, testing brakes, during ac- 
celeration, running up and down the various grades, holding 
the train in sidings, and finally running down hill over long 
stretches of steep grade. | 

In the ordinary system of fuel records all fuel consumed 
in firing up, standing in the enginehouse and on the out- 
going track up to the time the engineer assumes responsibility 
i e., thirty minutes before he is called to leave the terminal, 
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is charged to enginehouse service; all consumed from that 
time until the engine is placed on the incoming track at the 
end of the run is charged to road service. 

Such records, brought probably to the highest state of per- 
fection in the practise of the Southern Pacific Company, 
give merely a method of distribution of charges between de- 


TABLE I 
SFECIFICATIONS For 2-10-2 Tyre Locomotive No. 3,614 

Cylinders, diameter and stroke...........+-eseeeeees 27% in. by 32 in. 
Weights in working order: 

On drivers: bee ih ond OE Fie hea RESO AW wees 273,000 Ib. 

On-4ront tricks sos sooo ekee Boose es aren eee es 29,000 Ib. 

On trailing truckco.s secs esa Suse eee stoke wane ses 46,000 Ib. 

Total engine «5-558 eee oa ew os eee oe eee EN ea 348,000 Ib. 
Wheel bases: 

Driving. oo tices suriras eaan eee ee ee eee 22 ft. 6 in. 

Total SONG ING a. conc 2 ace ee de Sead ea RE angel SS Be wae 41 ft. 6 in. 
Driving wheel, diameter outside tire................. 63 in. 
Boiler: 

Steamy. (pressures e0cda dna eG ESE Soh dea ee eee Ns cos a 


Diameter. first ring, outside........... 0c cee ee ees 82 75 
Firebox, length and width.............2. 0c eee cece 120}§ ms iby "75% in. 
Combustion chamber length............0.0ec cesar 


Tubes, number and diamcter............ cece eee eee ba ‘in 
Flues. number and diameter........... 2202 e eens 40—54 in 
Length over tube sheets............0 cece cee eeeeee 20 ft. 6 in 


Grate -aren sc. 8.0 oa vee ein abe oe ee oe Sees Hees a 63 sq. ft. 
Heating surfaces: 


Firebox and comb. chamber.......-......00. 200005 327 sq. ft. 
Tibes and AUes 0 75.6 sae ca Sawa ree se a an E es 4,130 sq. ft 
Total evaporative... 2... cece eee eee teen e eee cees 4.457 sq. ft 
Superliéating. <2.isciy. tekave ee osc awidews shaw aeh 972 sq. ft 
Comb. evaporative and superhcating............... 5,429 sq. ft 
General data estimated: 
Rated tractive force, 85 per cent.............+6..- 65,300 Ib 
Cylinder horsepower (Cole)..............00 cee e eee 2,724 
Weight proportions: 
Weight on drivers — total weight engine, per cent. 78.5 
Weight on drivers — tractive force................ 4.18 
Total weight engine ~ cylinder hp...............5 127. 
Boiler prepcrtions: 
Comb. heat. surface — cylinder hp............2.. 1.99 
Tractive force — comb. heat. surface.............. 12.02 
Tractive force X dia. drivers — comb. heat. surface 758 
Cylinder hp. + grate area......... cc cece eee eee 43.1 
Firebox heat. surface + grate area..............-. 5.2 
Firebox heat. surface, per cent of evap. heat. surface 7.3 
Superheat. surface, per cent cf evap. heat. surface. 21.8 


partments, provided a basis of comparison between present 
and past performances quite sufficient for economic operation 
in pre-war days, but by no means adequate in these days 
of intensive economic studies. No details of performance 
are uncovered. 

These may be divided into three groups: 

1. Variation of fuel used.in firing up with respect to feed 


Nä 
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water temperatures, i. e., losses independent of the manner in 
which the engine is used after steam is raised. 

2. Fuel burned in holding the engine under steam at 
terminals or on the road; i. e., losses dependent upon oper- 
ating staff efficiency rather than upon tonnage, and inde- 
pendent of speed. 

3. Fuel consumption while moving; accelerating, run- 
ning, entering and leaving sidings, etc., all of which are de- 
pendent largely upon tonnage, and speed. With known ton- 
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nage, as in these tests, the ton-mile fuel cost becomes known 
over widely varying road and running conditions. 

Group I. For this determination the boiler was filled 
to 14 gage glass (engine in enginehouse), with water at 120 
deg. fahr. Steam for oil atomizer and blower was taken from 
the house steam lines until the boiler pressure reached 70 lb. 
gage. Fig. 4 shows fuel with respect to boiler water tempera- 
ture and steam gage pressure. A second curve shows fuel 
consumption with time. Evidently not all the heat in the 
fuel reached the water at first because of the cold firebox 
lining. 

From other tests it has been determined that the atomizer 
and blower add 14 per cent to the fuel consumption. There- 
fore, if 14 per cent of the 84 gal. used up to the time when 
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the boiler furnished its own steam for these purposes be 
added to the 119 gal. metered to the burner to bring the 
boiler pressure up to 200 lb. gage, we have 131 gal., total 
fuel used to raise steam with feed water at 120 deg. fahr. 
If it be assumed, as seems reasonable all things considered, 
that the fuel consumption for all practical purposes is pro- 
portional to the rise in temperature, the fuel per degree rise 


TABLE II 
SPECIFICATIONS FOR 10,000-GALLoN CYLINDRICAL TENDER 
Capacity of fuel Oilsgos cee Seacoast acs a Ea 3,120 wal 
Capacity of. waleri ds o aeaa e te ce eed eae ste eee as 10,030 gal 
Weight of tender empty..... 0... .ccc cece cece ces asececes 64,900 Ib 
Weicht of 10,030 gallons of WALT esc xtismin teas be aetna ue 83,600 Ib 
Weight of 3, 120 gallons of tuel oil... .. ee ee ee ee ees 24,960 1b 
Weight of tender loaded..........: +s scec eect eee elle 173.460 lb 
Tender axle Journal siccns suds 458 coe ae ks EEEE a 6 in. x 1] in. 
Weight: Gf ctricki 4 satus cena a qr ipe ace nE e ce ANAE 8.580 Ib. 
Hcicht from top of rail to bottom of tank (loaded tender). 2 ft.9% in 
Width over front St€0S¢ 65.45.64: liso dndid bob awe dk a Re wD ft. 6 in. 
Width over hack steps. ....... cc. ccc ccc cece ccc cee sccencuee 10 ft. 2% in, 
Fxtreme width over end sills.................0 0. eee eee 9 ft. 10 in. 
Diameter of tank outside......... 00... ce cee eect eee 8 ft. 34 in. 


is 47/(210-120), or 0.522 gal.; from which then can be 
determined value of storing the heat from boilers being blown 
down for washing, to use in firing up other engines for the 
road. Thus, to fire up with feed water at 60 deg., ordinary 
hydrant water, costs 1.14 [0.522 (212 — 60) + (84 — 
47)] + (119 — ae = 167 gal. Similarly for 180 deg. 
feed water, from a hot water boiler washing and filling plant; 
1.14 [0.522 (212 — 180) + (84 — 47)] + (119 — 84) 
= 96 gal. 

With fuel oil at $1.50 per bbl. thee 71 gal. saved per 
engine fired up amounts to $2.54, but the money saved by 
such procedure is even more than is apparent from the figures, 
because the time of turning an engine washed and filled with 
hot water is, by record, 314 hours less than the 7% to 8 
hours required when cold water is used. Heavy power 
represents an investment worth at least $4.00 per hour. It 
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could not be rented for this figure. Hence the time saved 
adds $14.00 per engine turned to the fuel saved, and the 
total economy then is $16.54 per engine turned. 

Group 2. The upward branch of the time-oil curve, 
Fig. 4, shows the fuel required to hold an engine under 
steam while standing in the enginehouse where these tests 
were made, to be 60(159 — 119) /(246 — 108) = 17.4 gal. 
per hour.’ It is fairly representative of large engines stand- 
ing in a well kept enginehouse, no auxiliaries running. 

Power of this class has air reverse gear; hence, if the 
engine is standing where occasional movements must be 
made, at least one air pump must be cut in. During the 
tests it was determined by placing this engine in the open 
yard, that oil was used at the average rate of 36.6 gal. per 
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hour. Air temperatures during this period ranged, roughly, 
from 20 deg. to 50 deg. fahr., therefore 36.6 — 17.4 = 19.2 
gal. is the excess fuel consumed per engine-hour when stand- 
ing in the open in ordinary weather. 

Similarly, the fuel cost of standing on sidings with full 
tonnage train, is found to be 42.8 gal. per hour. Since no 
steam was used for heating in either case, 42.8 — 36.6 = 6.2 
gal. is the fuel cost per hour of maintaining air pressure in 
the train line, ready for service. 

Group 3. The results obtained for the first two groups 
are evident upon even a cursory study of the curves; but to 
obtain results for the third group a more rigid treatment is 
necessary. The reduction of the test observations in these 
determinations occupied many weeks full time of the two 
observers (who rode the engine alternately during the tests), 
C. M. Barbour and R. S. Twogood, assistant engineers, 
Southern Pacific Company. Mr. Twogood is responsible for 
the details of the test and the analysis of the results. To 
him acknowledgments are due for the following, most 


RAILWAY MECHANICAL ENGINEER 


267 


of which are taken literally or abstracted from his report. 

In the reductions of the observations, the fuel oil density 
is taken at 0.96; the heat content 18,000 B. t. u. per pound. 
The constants to- correct the meter readings for meter error 
and to reduce to standard temperature, 60 deg. fahr., are: 


` Oil Temperature ' Meter Constant 


130 deg. 0.949 
120 0.952 - 
110 0.956 
10C 0.959 
90 0.965 


The time, fuel meter reading, fuel temperature, and loca- 
tion of train, were recorded at every start, grade change or 
other important point, and stop. The speeds were determined 
by counting engine driver revolutions. All grade changes at 
other than station points were marked by white flags—see 
profile, Fig. 3. Grade compensation for curvature is 
applied at 0.04 per cent grade per degree of curvature. The 
equivalent grades eastbound and westbound for the same 
section of track obviously are of opposite sign, and of dif- 
ferent numerical value. 

From the log sheets of the trip were tabulated: fuel metered, 
fuel consumed, fuel and water in tender; time running at 
normal speed, running slowly and standing. These sheets 
then were reduced to show for every section of the track: 
the train weight corrected for fuel and water consumed, the 
times between sidings, running through sidings, running be~: 
tween stations or flag points, and standing. Then by com- 
bination of these elements there were deduced: Total train 
resistances, horsepower hours at drivers, thermal horsepower- 
hours based on actual average thermal efficiency for the trip, 
and computed fuel vs. actual fuel burned. Based on 
Schmidt’s tables, the train resistance for level tangent track 
was taken at 7 lb. per ton. The average thermal efficiency 
was determined from the total horsepower-hours and the 
fuel burned when moving over sections where the total re- 
sistance was positive. A fair average standard time and fuel 
used to fire up, stand by, test air, and put engine away, were 
assumed for all trips. 

The average gallons of fuel per thousand ton-miles, in 
both directions, for every section of tracks, but not corrected 
for variations in speed within a section, were determined un-; 
der actual operating conditions of the test, and are shown in' 
Fig. 5 plotted against equivalent grade; wherein the curve as 
drawn has been adjusted to give fuel requirements for con-. 
stant speed. Thus is shown the fuel cost of acceleration, and. 
how, in the stop, provided the brakes are not used, a large; 
proportion of the work done in acceleration is made useful 
in moving the trajn over the track. This is indicated by' 
points on the left of the curve; points on the right show in-! 
crease fuel consumptions during acceleration. . 

(To be continued) 


Broad Gage Pacific Type Locomotive for the Central Rallway of Brazil 


Built by the American Locomotive Company and Displaycd at Brazilian Continental Exposition. 


PENNSYLVANIA 


Pennsyliania 2-10-0 Type Loc motive, 


Class 11s, of wich 475 Have Been Ordered Recently 


Unique [ype of Crosshead for Heavy Locomotives 


After Extended Experiments Pennsylvania Adopts Crosshead 
= with Large Bearings Which Greatly Increase Durability 


HE Pennsylvania Railroad Decapod locomotives, 
Class I1s, are noteworthy in the size of the cylinders, 
the high steam pressure employed and the limitation 

of the cut-off in full gear to 50 per cent. With cylinders 
3012 in. in diameter by 32 in. stroke and a boiler pressure 
of 250 lb. per sq. in., the maximum piston thrust reaches 
the unusual figure of 182,655 lb. As the main rods are 
11 ft. 11% in. long, the maximum vertical thrust on the cross- 
head, with no vertical offset between the center lines of the 
cylinders and the wheels, would be about 22,000 lb. The 
design of a suitable crosshead was made even more difficult 
by the limitation in permissible width of guides caused by 
the restrictions of 91'%-in. cylinder centers and a distance 


Experimental Crosshead Applied to Pennsylvania 2-8-2 Type 
Locomotive, Class Lis 


ot 70 in. over the outside hub faces of the main pair of 

driving wheels. The reduction of the unit bearing pressure 

on the crosshead therefore presented a difficult problem. 
While conditions are unusual on these locomotives, a con- 


siderable amount of attention at terminals is now required to 


maintain the crossheads and guides on heavy modern power 
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so that the vertical play of the crosshead shall not exceed 
1⁄4 in, and the lateral play shall not exceed 5/16 in. The 
manner in which the problem has been solved by the Penn- 
sylvania should thus be of interest to many other roads. 

In order to secure a material increase in the bearing area 
over the amount possible with either the usual Laird or the 
alligator type crosshead and thus eliminate the necessity for 
frequent repairs, the Pennsylvania in September, 1920, de- 
signed and applied to an L1s, or Mikado type, locomotive an 
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New Design of Crosshead for lis Decapod 


experimental set of unique guides and crossheads, with 
double longitudinal bearing ribs, a modification of the type 
used on the K4s (Pacific type). These particular crossheads 
on the Lis were 28 in. long and had a bearing area be- 
tween crosshead and guide of 490 sq. in. on the upper side— 
divided between three planes—and 266 sq. in. on the lower 
side—divided between two planes. The experimental cross- 
heads have proved highly satisfactory in service, having in- 
creased the average time between relining from 60 days to 
360 days. As a result of these tests, the same general type 
has been made standard for the new I1s Decapod locomotives, 
of which 475 have been ordered recently. 

The guides and crossheads for these new locomotives are 
shown in the accompanying drawings. As will be noted, the 
crosshead has two bearing ribs or flanges, 35 in. long. These 
provide an area of 72614 sq. in., not counting radii, for up- 
ward thrust and 37614 sq. in. for downward thrusts. Neg- 
lecting the weight of the crosshead and rod, the vertical 
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thrust of 22,000 lb. on the crosshead thus results in an up- tor type which were 35 in. long with guides 9 in. wide. 
ward pressure of 30.4 lb. per sq. in. when the locomotive is This gave an area of 315 sq. in. for either upward or down- 
going ahead and a downward pressure of 58.5 lb. per sq. in. ward thrusts, and a pressure of 69.8 lb. per sq. in. The 
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Guidance for Pennsylvania !1s Decapod Locomotive 


when the locomotive is backing up The weight of each bearing areas of the new standard crossheads consequently 
crosshead is 875 lb., including the pin. The guides are are 230 per cent of that of the old design for upward thrusts 
parted longitudinally along the center line for ease in ma- and 120 per cent for downward thrusts. 
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Grease Lubricated Crosshead Pin with Bearing for Union Link Removable from the Outer Side of the Crosshead 


chining, the two halves being securely bolted together after The crosshead pin used on the I1s loccmotives is also of a 
they have been finished. new design which combines many desirable features. Be- 
The former Ils locomotives had crossheads of the alliga- cause of the high piston thrust the bearing has been made 
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6% in. by 6% in. and the pin has been hollow bored to 
make it as light as possible. At the outside the pin extends 
_ beyond the crosshead to form a bearing for the union link. 

The pin enters the crosshead from the outside and is held 
in place by a steel retainer casting which is drawn tight 
against the shoulder on the pin by three studs in the cross- 
head. In addition to securing the crosshead pin, the re- 
tainer holds the collar at the outer end of the bearing for 
the union link and carries the plunger which is used to 
force hard grease to the main crosshead pin bearing. The 
bore of the pin is closed at its inner end by a cast iron cast- 
ing, which when screwed into place, reduces the space al- 
lowed for grease and at the same time provides a passage for 
the grease which is fed to the front and the rear of the bear- 
ing by two %-in. holes. The grease is inserted in the bore 
of the pin through a slot in the retainer casting which is 
covered by a flát steel spring to exclude dirt. The retainer 
casting is provided with a threaded hole which is in en- 
gagement with the thread on the grease plug shank, so that 
there will be no difficulty in starting the compression of the 
grease, irrespective of the amount of grease in. the cavity. 
This construction will prevent damage to the threads which 
hold the grease plugs in place and the loss of the plug. The 
crosshead pin can be removed by taking off the retainer, plac- 
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ing puller and yoke which are shown in the last drawing, 
over the projecting end of the pin and screwing a nut on 
the 3-in. diameter threaded portion at the outer end. 
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Crosshead Pin Puller 


Stresses In Straight and Curved Track’ 


Joint Committee of American Society of Civil Engineers and 
American Railway Association Presents Progress Report 


INCE its organization in 1914, the Joint Committee on 
S Stresses in Railroad Track has been carrying on an 
extensive series of tests to determine the stresses set up 
by different types of locomotives when operated at various 


LOCOMOTIVE 3813 
SANTA FE TYPE 
90-L8. S.F. RAIL 


Position of Counterwcight 
High 


Stress in Base of Rall in pounds per square Inch 


Stress on Stralght Track at High and Low Position of Counter- 
weight—Heavy 2-10-2 Type 


speeds. The first progress report was submitted in 1918. 
This was followed by a second report in 1920 and a third 
*Report presented at the annual meeting of the American Society of Civil 


Engineers, New York, January 17, 1923, and the annual conventicn of the 
American Railway Engineering Association, Chicago, March 13, 1923. 


report in 1923, of which a brief abstract is given herewith. 
The committee will continue the tests and investigations, the 
results of which will be presented as further information is 
obtained. 

The work reported herein includes tests on straight track 
and curved track. In the tests on straight track, considera- 


tion was given to the effect of counterbalance, the effect of 


speed and the combined effect of speed and counterbalance, 
and the lateral bending moments and stresses in the rail. In 
the tests on curved track are taken up the general action of 
curved track as the locomotive traverses the curve, the mag- 
nitude of the vertical bending stresses in the rail and the cor- 
responding vertical loads producing them as contrasted with 
the normal loads, the lateral bending moments and stresses 
under the several wheels, the distortion of the alinement of 
the curves, and the general effect of speed, degree of curve, 
and super-elevation. The tests were conducted on the Illinois 
Central, the Delaware, Lackawanna & Western, the Atchison, 
Topeka & Santa Fe, and the Southern Pacific. In the tests, 
13 locomotives of eight distinct types were used. In several 
types, there were variations in the design of the locomotives 
of the different railroads. The report is presented under 
the heads of Tests on Straight Track and Tests on Curved 
Track, covers 162 pages and records the results of 470,000 
readings of operations. 


Effect of Locomotive Counterbalance 


As may be expected, at a speed of 5 miles per hour, the 
variation in stress due to other causes is so much greater 
than that due to the effect of counterbalance as to mask any 
effect of counterbalance. 

From the data it was noted that the highest stress in the 
rail under the main driver in all the locomotives except the 
Pacific type of the Delaware, Lackawanna & Western and 
the Balanced Compound Prairie type of the Atchison, Topeka 
& Santa Fe occurs when the counterweight is up. For several 
of the locomotives, a calculation for the counterbalance in the 
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main driver would indicate that, in many cases, the high 
stress may be expected to occur when the counterweight is 
down, if the method of calculation is that so generally used 
of neglecting the effect of the plane of motion of the main 
rod and other outside rotating parts not being coincident with 
the plane of motion of the counterweight and wheel and rail, 
whereas, the opposite condition may be shown by the results. 

In general, for all the locomotives except the Light Santa 
Fe type, the stresses attributable to counterbalance at the 
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Observed Values of Stress on Straight Track, Light 2-10-2 Type 


highest speeds run, which in some cases were greater than 
the scheduled maximum speed allowed for the locomotive, 
are less than 5,000 lb. per sq. in. and, in most cases, con- 
siderably less than this. The counterbalance effect at the 
highest speeds used may be said generally to be not more than 
30 or 40 per cent of the average stress in rail at 5 miles per 
hour; in some few cases, it runs higher; but, in most cases, 
it is lower. A counterbalance effect of 30 per cent will not 
be considered to be excessive, and the only question is 
whether the scheduled speeds are likely to be exceeded very 
much. It is seen that an increase of speed of 25 per cent 
will increase the counterbalance effect by 56 per cent of it- 
self, and an increase of speed of 41 per cent will double 
the counterbalance effect. It is evident that great care must 
be exercised to prevent the scheduled limits of speed being 
exceeded very much if the stresses due to counterbalance are 
to be kept within moderate bounds. It is also clear that 
every care should be taken in the design, construction, and 
maintenance of the proper counterbalance, and checks should 
be exercised to insure that the conditions of counterbalance 
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are known with certainty, as it has frequently happened that 
the counterbalance effect has varied from the reported or 
expected condition. Attention should be given to the main 


driver and a careful determination made of the effect of the 


outside rotating parts not being in the plane of the wheel 
and counterweight. 


Effect of Speed and Combined Effect of Speed and 
Counterbalance 


With the exception of the Light Prairie type and the Light 
Santa Fe type, the general increase in stress in rail under 
the drivers due to speed alone in changing from 5 miles per 
hour to the highest speed used in the tests ranges from 15 to 
27 per cent, which may be called a moderate and allowable 
speed effect. With the same exceptions, the maximum speed 
effect under any one driver ranges from 24 to 30 per cent. 
For these locomotives and these tracks, therefore, the increase 
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Stresses with 2-10-4 Double Trailer Locomotive on Curves 


in stress in rail due only to the change in speed noted may 
be said generally to be less than 35 per cent. | 

For the combined effect of speed and counterbalance for 
the same locomotives for the maximum speed used, the range 


of general total increase in stress in rail is 30 to 53 per cent, 
and the maximum increase under any driver ranges from 43 | 


to 80 per cent. The stresses in rail at the maximum range 
from 20,000 to 29,000 lb. per sq. in., in the three sections of 
rails used. : 


PRINCIPAL VALUES OP INCRFASE !N STRESS IN RAIL at A GIVEN SPEED Over 
THE Stress aT 5 Mires Per Hour 


The Increase Ig Given in Percentage of the Stress at 5 Miles Per Hour 


Drivers 
joa Te g 
Combined 
Specd speed and 
alone counterbalance Tender wheels 
ees ; rme 
Maxi- Maxi- Maxi- 
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value driver value driver Trailer value wheel 
Atchison, Topeka & 

Santa Fe Railway: 

Pacific, 60 miles per 


E E T rr ceria et 27 30 53 53 15 75 93 
Balanced Compound 
Prairie type, 50 miles 
per hour .......... 15 26 30 43 29 50 87 
Mountain, 60 miles per 
NOUE E ea as 20 30 35 50, 55 10 40,60 110 
Light Santa Fe. 45 
miles per hour..... 40 77 195 190 10 25 35 
Heavy Santa Fe, 40 
miles per hour..... 18 28 50 80 15 75,70, 50 110 


Delaware, Lackawanna 
& Western Railroad: 
Facific, 60 miles per 
hour srcssericeses 20 24 42 59 14 45 57 


Stresses With Experimental Four-Wheel Trailing 
Truck 


The placing of a four-wheel trailing truck under a heavy 
Santa Fe type locomotive, thus converting it into a 2-10-4 
type, for the purpose of learning experimentally the effect of 
this form of construction in changing the stresses in rail 
under the trailers and under the drivers was a novel under- 
taking that gave results of much interest. Although the 
double trailer was put in one of the regular locomotives and 
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thus the design did not have all the proportions which would 
be desired in a new design, it gave very successful results 
and decreased the stresses under both drivers and trailer, at 
the same time working smoothly and satisfactorily. The in- 
troduction of the double trailer brings a marked change in 
the distribution of stress under the several wheels of the loco- 
motive. The stress in 90-lb. rail under the trailer of the 
2-10-2 locomotive is changed from 16,900 lb. per sq. in. to 
9,000 lb. per sq. in. under each trailer in the 2-10-4 loco- 
motive. Considerable load has evidently been removed from 
the last three drivers as the stress at 5 m.p.h. was decreased 
40 per cent under the fifth driver. With these changes has 
come an increase of 60 per cent in the stress under the wheel 
of the front truck, although the resulting stress is not es- 
pecially high on the straight track. Under the trailers, the 
effect of speed is to increase the stress 25 per cent, in the 
change from -5 to 40 m.p.h. Even at 40 m.p.h., the stress in 
the 90-lb. rail under the trailers is only 11,300 Ib. per sq. in. 
and the stresses under the drivers (not including the effect 
of counterbalance) are only about 13,700 lb. per sq. in. The 
stresses indicate a smoothly running locomotive on straight 
track. 


Result of Tests on Curved Track 


The outstanding result of the study of vertical bending 
stresses on curved track is the variable distribution of load 
among the drivers, and, particularly, the greatly increased 
loads found on some of the drivers beyond that normally 
expected. These high loads occur principally on the inner 
rail and are most marked at the low speed, although high 
values were found in a number of cases at speeds two-thirds 
that corresponding to the super-elevation. Further examples 
of high loads under individual drivers at moderate speeds 
occurred in the tests in California. Loads ranging up to 
100 per cent in excess of the normal load were found with 
several of the locomotives. These excessive loads produce 
high stresses in the rail, but more important still they give 
very high bearing pressures on the rail. As the bearing 
pressures found are considerably higher under some of the 
wheels than- those which ordinary analysis of the effect of 
transverse inclination of track and centrifugal force would 
predict, it would seem well to have a study made of the action 
of the equalizing levers and the springs on curved track to 
try to find the cause of the concentration of load, and to at- 
tempt to modify the design so as to obviate such gross in- 
equalities. 


Lateral Bending of Rail on Curves 


The lateral bending in the outer rail, under the wheels of 
the front truck, is found to be always positive (indicating 
an outward thrust) and it is generally positive also in the 
inner rail. This is true at all speeds. It indicates that the 
flanges of the outer wheel of the front truck always have an 
important part in changing the direction of the locomotive 
when moving on curved track. 

In the locomotive having two-wheel front trucks, the lateral 
bending of the outer rail at the outer front driver is positive 
at all speeds, with the exception of the Mikado type on the 

deg. curve, where the super-elevation is 8.5 in. With the 
locomotives having four-wheel leading trucks, the bending 
at the outer front driver 1s generally negative at the low 
speed, becoming positive at a higher speed, with the exception 
that it remains negative in the case of the Pacific type loco- 
motive on the 714 deg. curve. The outer rear driver gives 
a positive lateral bending in the outer rail (outward thrust 
on the rail) at all speeds, the one exception being the Pacific 
type locomotive on the 4 deg. curve at a speed of 5 miles 
per hour. At low speeds, all the other drivers generally give 
negative bending in both inner and outer rail, tending to 
straighten the rail. The principal exception is that the bend- 
ing moment under the inner fifth driver of the Santa Fe type 
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locomotive is somctimes positive. An increase of speed . 
results in an increase of lateral bending in the outer rail, 
decreasing the value of the lateral bending stress if the bend- 
ing is negative and increasing the stress if it is positive. 
An increase of speed results in a decrease in the lateral bend- 
ing in the inner rail, the numerical value of the lateral stress 
decreasing when the bending moment is negative and in- 
creasing when it is positive. When the stress due to lateral 
bending is combined with that due to vertical bending, it 
will be seen that the resulting stress may be very great. This 
is the more marked because the high lateral bending stresses 
generally occur under wheels giving very high vertical bend- 
ing stresses, much greater than those developed on straight 
track. Thus, for example, at the outside edge of the base 
of the inner rail of the 10 deg. curve under the fourth driver 
of the Santa Fe type locomotive, at 5 miles per hour, the 


INNER RAIL OF 6° CURVE 
LOCOMOTIVE 3813 
SANTA FE TYPE 
90-LB, S.F. RAIL 


Stress at Edges of Base of Inner Rail on 6-deg. Curve— 
Heavy 2-10-2 Type 


stress is the sum of 23,500 and 29,200, resulting in a stress 
of 52,700 Ib. per sq. in. This value is the average of a large 
number of runs; not infrequently stresses several thousand 
pounds greater than this were found, indeed, one of 75,000 
Ib. per sq. in. was recorded. It may be added that the value 
of the lateral bending stresses under many of the wheels 
ranged from 40 to 100 per cent of the vertical bending stress 
under the same wheel. 

The general trend of the combined bending moments under 
and between the several wheels is very striking. Intense and 
severe lateral bending action comes on the track as a whole 
as the locomotive passes around the eurve, tending to push 
the ties and ballast first to one side and then to another and 
to throw the curve out of line. The ratio of the lateral 
bending moment in the inner rail under the fourth driver 
of three Santa Fe type locomotives (two of them belonging to 
the Atchison, Topeka & Santa Fe and one to the Southern 
Pacific) to the vertical bending moments developed at the 
same time averages 0.16 at the lowest speed on the 10 deg. 
curves. It should be recalled too that the vertical bending 
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stress under this driver was far greater than the normal and 
that the pressure of the driver on the rail must have been 
nearly twice the normal load. The ratio of the lateral bend- 
ing moment under the same wheels to the vertical bending 
moment found generally on straight track averaged 0.04, 
although values as great as 0.14 were found. As the section 
modulus of the rail about a vertical axis is only about one- 
fifth that about a horizontal axis, the lateral bending stresses 
in the rail are relatively great -in comparison with the lateral 
bending moments. It will be seen that the lateral bending 
effect on the 10 deg. curve under the fourth driver of this 
locomotive (taking the average value found) is at least four 
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26 miles per hour 
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Speed of s-e 27 miles per hour 


Combined Lateral Bending Moments in the Two Ralls of Curved 
Track—Heavy 2-10-2 Type 


times the average value found on straight track and at least 
twice the highest value that may be expected. 


Effect of Speed and Counterbalance on Curves 


The effect of counterbalance on the stresses in rail on 
curved track 1s much more variable than that found on 
straight track. One interesting result of the study of the 
data is that, under a number of the wheels, the stresses at 
the outside edge of the rail showed marked effect of counter- 
balance, whereas those at the inside edge show almost no 
counterbalance effect. 

The effect of speed on the division of the load of the loco- 
motive between the two rails of the curve is quite another 
matter. At and near the speed of super-elevation, in most 
of the tests on curved track, the vertical bending stresses in 
the two rails do not differ much from each other. It may be 
noted that analysis shows that the speed may be increased 
considerably beyond the speed of super-elevation before the 
load on the outer rail would become equal to that imposed 
on the inner rail at low speeds. Although the ratio varies 
with the degree of curve and the super-elevation used, it may 
be said that for the track used in the tests the speed may be 
increased 30 to 40 per cent beyond that of super-elevation 
before the load on the outer rail may be expected to equal 
that found on the inner rail at low speeds. The foregoing 
discussion refers to the sum of the loads under all the wheels; 
the distribution of load among several drivers may be quite 
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unequal, the vertical bending stresses in the rail under one 
driver of one type of locomotive being as much as double 
what might be expected in the case of the 10 deg. curve and 
50 per cent more on the 6 deg. curve. ‘The lateral bending 
stresses developed in the rails also vary with the speed. The 
lateral bending stresses in the inner rails are very great at 
the slow speeds, especially at the driver in front of the rear 
driver, and sometimes the one in front of this, in the case 
of the locomotives having eight and ten drivers. For medium 
speeds, say, up to two-thirds of the speed of super-elevation, 
the lateral bending stress under the rear intermediate driver 
continues to be of considerable magnitude. For the higher 
speeds, the lateral bending stresses under these wheels de- 
crease markedly and at the speed of super-elevation the high- 
est lateral bending stress in the inner rail may not differ 
greatly from the highest stress found in the outer rail. The 
greatest lateral bending in the outer rail under a driver is 
found at the outer front driver in those locomotives in which 
the wheel of the leading truck does not assume the principal 
part in changing the direction of the locomotive. With an 
increase in speed, this lateral bending stress increases. As 
the stresses in the outer rail under the wheels of the front 
truck do not increase with an increase in speed, it is evident 
that the greater effort to change the direction of the loco- 
motive at the higher speeds is taken by the flange of this first 
outer driver. 


Type of Locomotive 


In the matter of changing the direction of the locomotive, 
it seems evident from the tests that the four-wheel truck of 
the Pacific and Mountain types presents advantages over the 
two-wheel truck of the Santa Fe and Mikado types. With 
the four-wheel leading truck used, the loads on the wheels 
are such as to give moderate vertical bending stresses. With 
the locomotives having the four-wheel trucks, there is little 
or no outward bending stress developed in the outer rail 
under the first driver, this driver participating in the turning 
action only at the highest speeds. With the two-wheel front 
truck, the lateral bending stress in the outer rail under the 
first driver may become very great. 


Lateral Bending of the Rail Section 


When a lateral force is applied to the head of the rail and 
the base of the rail is held in place either wholly or partly, 
it may be expected that the rail web will bend and the head 
of the rail will deflect outwardly or inwardly relatively to 
the original vertical axis of the rail. Measurable values of 
the lateral bending of the rail section were found. The 
deflection varied from zero to 0.016 in. The values on the 
10 deg. curve were somewhat higher than on the 6 deg. curve. 
The Santa Fe type gave somewhat higher values than the 
Mountain type. As would be expected from the low speed 
used, the deflections were greatest in the inner rail, and the 
direction of deflection in the inner rail was generally away 
from the track. The direction of the deflection in the outer 
rail did not always correspond with the character of the 
observed lateral stress in the base of rail. As the lateral 
bending of the rail itself is the result of a number of forces, 
including those acting at the supports of the rail, it is possible 
that the sign of the bending moment at a wheel point may not 
be in keeping with the direction of the lateral force acting 
at that point. An interesting feature occurred when the 
Santa Fe type was backed over the track. A very high value 
of the deflection was observed in the inner rail under the 
fifth driver, a deflection of 0.016 in. away from the track 
for the 10 deg. curve, and one of 0.014 in. for the 6 deg. 
curve. ‘The absence of leading wheels to guide the driving 
wheel-base is evident in these results. Values of the deflec- 
tion as great as 0.007 in. were found at the wheels of the 
tender, the middle wheel of a truck on the inner rail giving 
large deflections. 


Locomotive Boiler Water Circulation 


Rate of Heat Transfer Depends on Rapidity of 
Water Movement Owing to Its Poor Conductivity 


By C. A. Seley 
Consulting Engineer, Locomotive Firebox Company 


HE Babcock & Wilcox publication entitled “Steam, its relatively small and the upward current in the deep legs in- 
Generation and Use,” contains a chapter on circula- duced an amount of circulation considered sufficient, if 
tion of water in steam boilers, showing by glass models thought of at all. 

of vertical and inclined tubes the circulation induced by With the need of increased power the boilers were made 
various heat applications. Mr. Babcock makes the state- larger and longer and the volume of contained water greatly 
ment that if the surface of ice cold water was raised to boil- increased, with a tendency toward retarding circulation until, 
ing temperature, the heat would not begin melting the ice for another reason, arch tubes came into general use. But 
at a depth of three inches in less than about two hours. In the arch tubes perform a very valuable function in stimu- 
this case there is no circulation at all and water of itself is lating water circulation. Being in the fire they are valuable 
such a poor conductor of heat as to give the result described. heating surfaces, drawing water from the throat, to which 
Water circulation is a prime essential in a steam boiler for the colder water in the belly of the boiler gravitates, and dis- 
several reasons. Without it there will be little evaporation. charging mingled steam and water at steam temperature at 
For quantity evaporation every particle of water must be the back head a few inches below the crown sheet. Thus the 
brought into contact with a heated surface and the only pos- arch tube has been a lifesaver, so to speak, in boilers with 
sible means is by moving or circulating the water particles long tubes or with deep combustion chambers. 
against the heated surfaces. Each particle is not thus in- Now, after 10 or 15 years in which the arch tube has come 
stantly converted into steam but it absorbs heat, raising its generally into use in heavy power, the report of the Com- 
temperature, increasing its volume or decreasing its weight mittee on Design and Maintenance of Locomotive Boilers 
per unit of volume and enabling it, by the law of gravity, to presented to the 1922 convention of the A. R. A., Mechanical 
assist in setting up, with its fellows similarly heated, an up- Division, called for “Careful consideration of the design of 
ward movement or current balanced by a downward move- boilers to the end of perfecting circulation of water.” This 
ment of the colder particles. seemed to imply that the question was still open, the last word 
These currents in various parts of the boiler combine to set not yet being said on improvement in that line. The discus- 
up a general circulation of the water, dependent on the -sion of the report brought out the fact that water leg devices 
boiler design and proportions, and facilitate the gradual heat- in the past had been used in fireboxes, but as none seemed to 
ing of the entire mass of water. As the highly heated par- remain or to have been developed to recognized standing, 
ticles again come in contact with heating surfaces they may there must have been something wrong fundamentally, either 
absorb the final addition of heat which converts them to in the manner of connection or in their relation to the di- 
steam in the form of bubbles, now of greatly increased vol- rection of circulation. 
ume. We must bear in mind constantly that there is practi- Some 10 years ago, Dr. W. F. M. Goss made some locomo- 
cally no conduction or radiation of heat in the water as be- tive boiler tests at Coatesville, Pa. Certain of the tests were 
tween its particles, that no firebox or flue heat is transmitted made with the water and steam surrounding the firebox 
to water not in contact with their surfaces, and that to fully isolated from the water and steam in the barrel section of 
utilize heating surface the steam bubbles as formed should the boiler, the object being to ascertain the respective values 
be swept off and not allowed to linger. Another point is that of firebox and flue heating surface. When using oil as fuel, 
by circulation the entire body of water is maintained at a the results were 7.6 lb. of water per sq. ft. of firebox heating 
more even and a higher temperature, resulting in a reduction surface to 1 lb. of water evaporated in the barrel. For coal 
of stresses in the structure which otherwise lead to main- as fuel the results were 6.15 lb. to 1 lb. These boilers had 


tenance trouble and expense. 214-in. tubes, 18 ft. 2 in. long, about 3,000 sq. ft. of total 
No one will question the advantage of a large volume af heating surface, of which 206 sq. ft. were in the firebox, 58 

highly heated water in operation. Every runner likes “a sq. ft. of grate surface, and shells 70 in. in diameter at the 

good steamer” and for that there must be proper water cir- front end. 

culation and no sluggish areas. To obtain the highest evap- The relatively high value of firebox heating surface for 


orative. effect each unit of heating surface should be swept locomotive boilers shows one thing in relief; that the fire- 
by such a rapid circulation that steam bubbles are quickly box is the place where, in proportioning the boiler, results of 
removed from the surfaces after formation in a medium of greatest value may be gained or lost. With the low value 
so nearly equal temperature as not to condense the steam found for the flue heating surface it is evident that addition 
bubble in its path to the steam space. Furthermore, the more or omission of flues is not so material in the design at the 


direct this path the freer the steam separation. barrel end as is consideration of lasting bridges, flue main- 
The evolution of the boiler from the day of the 8-wheel tenance, circulation and water volume. 
type engine hag been accomplished without much attention The high value of firebox heating surface is due to the 


to the matter of water circulation. It was largely automatic, combustion therein. The tubes are only about one-fourth 
the working out of a natural law which fortunately w was in the thickness of firebox sheets, but this advantage is lost be- 
line with the needs and sufficed in the boilers of long past cause of the temperature reduction of the gases on entering 
years. the flues and because they are capable onlv of imparting heat 
The earlv boilers had a deep firebox set between the frames by convection or rubbing on the tube walls. 

and a greater proportion of firebox heating surface relative Bureau of Mines Bulletin No. 18 gives the results of 
to the small grate areas than is possible with boxes of later some very interesting stationary boiler tests from which the 
design in which the depth of water legs was materially re- following points are noted. It was found that the resistance 
duced. The amcunt of water contained in the boiler was to the passage of heat through boiler plates was very small 
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as was that to the passage of heat to the plate and from it to 
the water if the surfaces are moderately clean, and that the 
heating plates transmit to the boiler water all the heat that 
can be imparted to their fire sides. With constant tempera- 
ture of the gases, increasing their velocity over the plates in- 
creases the rate at which the plates transmit the heat and 
likewise increases the rate of steam making. 

Here then is a plain case of the value of circulation of the 
gases. Based on the findings there seems to be a good argu- 
ment for likewise stimulating the circulation of the water, 
whereby the water in contact with the heating surfaces may 
be so rapidly changed as to more effectively, thoroughly and 
evenly absorb and distribute the heat to the entire volume of 
contained water in the boiler. 

During the Coatesville tests an attempt was made to meas- 
ure the rate and direction of flow of the water in the boilers 
tested by special apparatus, but at only about a half dozen 
locations in a zone approximately central of the side water 
leg, 21 in., 45 in., and 69 in., above the bottom of the mud- 
ring. As no other locations are mentioned it is difficult to 
find support for certain assumptions made in the review of 
the findings, that “enough water passes back from the barrel 
to the water legs of the boiler to make good that which the 
firebox evaporates and no more.” If that be true, I am 
wondering how a temperature reading of only 13 deg. below 
the boiling point was found at the lower back corner. The 
test showed a downward current in the leg on the outer side 
at the various points investigated but the high temperature 
noted would seem to be indicative of a fairly general cir- 
culation of the water, including the barrel content. 

The water discharge of the arch tubes and of the water 
legs, at the sides and back of the firebox must create a head 
of water at the firebox. It is hardly possible that all of it is 
immediately converted to steam and if there is an additional 
head it must flow forward into the barrel and create a move- 
ment forward at the top of the barrel, due to its highly heated 
condition and the passage through it of the steam bubbles 
arising from the flue heating surface. But if the conclusion 
from these tests is correct it seems high time to consider 
means of inducing circulation from the barrel of the boiler, 
that there be no zones of sluggish movement and reduced 
temperature. 

Circulation between the boiler and the Nicholson Thermic 
Syphon is brought about by the unbalanced head of the 
lighter weight of hotter water and steam in the syphon as 
compared with an equal volume of water in the barrel of the 
boiler, carrying out the law of gravity. Heat is the prime 
mover of water in a boiler and the movement, in a general 
way, may be said to be proportional to the amount of heat 
absorbed when bringing the water up to the boiling point. 
This is true also of the syphon and the circulation through 
it before boiling occurs is probably not more than twice as 
vigorous as in any other portion of the firebox well exposed 
to heat, taking into consideration that the syphon has both 
sides so exposed. 

When making steam, however, a very different set of 
conditions obtains. Assume for example that the heating 
surface of a syphon will convert one cubic foot of water 
into steam in a certain time interval. The discharge from 
the syphon, then for the given time interval will include one 
cubic foot of water converted into steam, which would be a 
relatively small amount were it not for the fact that in its 
conversion to steam, say at 200 lb. pressure, its volume is 
increased over 115 times, therefore, in the time interval named 
above, space for 115 cu. ft. of water is made in the syphon 
and quickly supplied from the barrel of the boiler, as it is 
inevitable that the bubbles must go up and their place be 
taken by water from below. Thus a large flow of water is 
produced ‘into and through the syphon, carrying with it the 
one cubic foot of water now in the form of steam bubbles 
weighing less than half a pound for each cubic foot. 
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It does not follow that the relatively large volume of flow 
through the syphon causes violent ebullition, nor is it constant 
in action except with uniform boiler conditions. The pump- 
ing action of the syphon depends mainly on heat absorption 
by the water passing through it and its conversion to steam. 
There is no doubt also of an induced action from the swiftly 
rising steam bubbles, pushing upward the water in the 
syphon. 

It has been calculated that even without this induced 
action the water passes through the neck of the syphon at ap- 
proximately four lineal feet per second, but because the dis- 
charge opening in the crown sheet is 10 to 12 times the neck 
area, the steam is quietly released. Calorimeter tests have 
shown exactly the same dryness of steam at the dome as on 
non-syphon engines. This quiet release at the syphon open- 
ings insures correct indications of height of water in gages 
and permits a generally lower water level with safety, with 
a corresponding increase and betterment of the steam space 
and steam quality. 

It is one of the incidental advantages of the stimulated 
circulation caused by the syphon that mud and much of the 
precipitated matter are swept to washout points for convenient 
cleaning and keeping the boiler in a generally cleaner con- 
dition. Another advantage is a shortening of the time re- 
quired in firing up. The saving of an hour has been demon- 
strated, plainly due to the stimulated circulation and addi- 
tional firebox heating surface afforded by the syphon. 

What has been said so far is altogether of a theoretical 
nature which may be very good so far as it goes, but the 
value in results is the proof of the pudding. Syphons have 
been furnished to 43 railroads of the United States for over 
500 locomotives. A number of these roads have made tests 
of syphon equipped engines in comparison with others of 
the same class not so equipped. Results of a dozen or more 
road tests made by various railroads, about equally divided 
between saturated and superheated engines of the same 
classes, demonstrated coal savings on a 1,000 adjusted ton 
mile basis in favor of the syphon equipped engines ranging 
from 12 per cent to 25 per cent. 


An Improved Grate Lever and Shaker 
| Bar 


By H. G. Bonney 
Assistant Master Mechanic, Lehigh & New England 


HE shaking attachments for grates, while simple and com- 
paratively an unimportant feature of the locomotive, have 
been responsible for more injuries in the last three years 
than any other single part. According to the report of the 
Interstate Commerce Commission, the injuries caused by 
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grate shakers totaled 109 in 1920, 85 in 1921, and 49 in 
1922. The matter was mentioned especially in the report of 
the Chief Inspector of the Bureau of Locomotive Inspection 
for the fiscal vear ended June 30, 1922. 

On the Lehigh & New England troubles with grate shak- 


276 RAILWAY MECHANICAL ENGINEER 


ers have Leen practically eliminated by a simple design of 
bar of the type shown in the illustration. The upper end of 
the grate fulcrum lever has a circular section 114 in. in 
diameter and 3 in. long on which the lever fits. The socket 
in the lever is 134 in. in diameter. The absence of taper 
on either the socket or lever eliminates the tendency for the 
lever to work off when grates are being shaken. The shaker 
bars are all interchangeable and are easily made by welding 
a piece of seamless tubing to the end of a 13-in. round bar. 


Garratt Articulated Locomotives 


"THE provision of locomotives of great tractive force for 
mountain sections or for the haulage of unusually 
heavy loads is a problem which has to be met on many 
roads. When the requirements have been too severe for the 
conventional types, such as 2-8-2, 2-10-2, etc., the alterna- 
tive so far used has been the Mallet articulated locomotive. 
There is, however, another form of articulated locomotive 
now in use in Australia, Brazil, South Africa and elsewhere, 
which offers certain advantages and is of interest as another 
solution of the problem. This is the Garratt type which 
was introduced in 1909 on the Tasmanian Government Rail- 
ways. This locomotive was of the 0-4-4-0 type, 2 ft. gage, 
weight 71,700 lb., with compound cylinders and 16,250 1b. 
rated tractive force. Since that time the same type has been 
built for a number of other roads in several countries. 
An example of a recent design of Garratt locomotives, 
shown in the accompanying illustration, was built for the 
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thus a plain rectangular box—with a brick arch—constructed 
of three plates, tube plate, inner back head and wrapper 
sheet with but two seams and easily stayed. An unusual 
length of boiler barrel with long tubes is not required to give 
weight on the forward engine unit. As there are no axles 
underneath the ash pan, it can be of ample size and easy of 
access. 

The distribution of the weight over the axles is positive, 
resulting from the location of the center or pivot castings. 
No weight adjusting links are required between the boiler 
and engine units and as there are no lateral control arrange- 
ments for centering the engine units, running is as free as 
with two separate small locomotives. The boiler unit when 
on a curve assumes the line of the chord instead of overhang- 
ing the outside as in the Mallet type, consequently high speed 
running is perfectly safe and a speed up to 60 miles per 
hour has been made on 3 ft. 6 in. gage track with 60-in. 
drivers. The Garratt locomotive is a true double ender and 
there is no neec for turning at the end of the trip. 

The South African locomotive shown weighs 299,650 Ib. 
with tanks filled, of which 234,350 1b., or 78.3 per cent, 
is on the drivers. The load on any pair of wheels is less 
than 40,000 lb. The total length over couplers is 65 ft. 
5 in., the length over pivot centers 33 ft. 3 in., the driving 
wheel base of the separate units 9 ft. and the total wheel 
base of the two units, 58 ft. 7 in. The driving wheels are 
48 in. in diameter and the rated tractive force, 53,725 Ib. 

The boiler is 81 in. in diameter, carries 180 lb. steam 
pressure, has an evaporative heating surface of 2,554 sq. ft., 
of which 211 sq. ft. are in the firebox. There are 40 super- 
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Garratt Locomotive of the 2-6-6-2 Type Built by Beyer, Peacock & Co. for the South African Railways 


South African Railways. These railways, which are of 3 ft. 
6 in. gage, operate some of the most difficult sections of main 
line in the world. Continuous grades of 3 per cent are 
common, combined with uncompensated reverse curves of 
19 deg., over which trains of 400 tons have to be handled 
at a speed of 10 miles per hour. 

This locomotive, which is of the 2-6-6-2 type, was de- 
signed for freight traffic but has been used for heavy pas- 
senger trains. However, orders have recently been placed for 
two additional Garratt locomotives of the 2-6-2—2-6-2 type 
for certain passenger traffic. 

The locomotive consists of three units: A boiler unit 
mounted on a girder frame carried at each end by an engine 
unit, each of which has a water or fuel tank built on to it. 
The pivot centers are located on the engine frames so as to 
give proper weight distribution. The Garratt locomotive is 
in reality simply two plain engines with one large boiler. 

An important feature of the Garratt locomotive is the prac- 
tically unlimited latitude permitted in the design of the 
boiler. The capacity may be all that is required, the grate 
area may be ample for even low grade fuels, while the 
volume of the firebox and the height from the grate to the 
crown sheet may be proportioned to give good combustion 
without resorting to an additional chamber. The firebox is 


heater units, Schmidt type, with 526% sq. ft. heating sur- 
face. The grate area is 51.8 sq. ft. 

The two engine units are practically alike with inter- 
changeable cylinders, valve gear, rods, journal boxes, spring 
and brake rigging. The cylinders are 18 in. by 26 in. and 
develop 2,100 rated horsepower. 

The ball joints of the live steam pipes are located directly 
under the pivot centers, being attached to the upper portion 
so that the ball simply rotates in its cup. The exhaust pipe 
ball joints are placed to one side and provided with slip joints 
to allow of the slight longitudinal movement. 

Nine tons of coal and 1,250 Imp. gal. of water are carried 
in the combined tank on the hind engine frame, the shoveling 
plate extending into the cab, so that the foot plate arrange- 
ments are the same as for a locomotive with a tender. The 
front tank holds 3,350 Imp. gal. of water, the level of the 
two tanks being equalized by a large pipe placed outside the 
boiler frame and fitted with flexible connections to the elbow 
pipes under the tanks. 

The majority of the Garrett locomotives at present run- 
ning have been designed and built by Beyer, Peacock & Co., 
Ltd., of Manchester, England. They range from small loco- 
motives for 2-ft. gage track to those on the San Paulo, Brazil, 
which are used on 5 ft. 3 in. gage track. 
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Water Treatment on Missouri 
Pacific” 
By W. C. Smith 


Mechanical Superintendent, Missouri Pacific, St. Louis, Mo. 


“THE experience of the past year has demonstrated clearly 

and beyond question the great advantage of careful at- 
tention to the quality of locomotive boiler water supply. It is 
recognized that the question of proper water supply is an 
individual problem in each instance. The Missouri Pacific, 
after experience with many varieties of proprietary com- 
pounds and also soda ash, adopted a constructive program 
for the improvement of the quality of its water supply by 
the elimination of the largest possible amount of impurities 
before turning the water into its locomotives. These experi- 
ences are not intended as representing recommendations for 
universal practice, but are submitted as information and it 
is probable that they may prove of benefit in suggesting 
a method which has effected large economy and materially 
assisted in the improvement of locomotive operation and 
maintenance. 

The Missouri Pacific system operates over approximately 
7,500 miles of railroad. It taps nine states extending from 
the Mississippi west through the plains of western Kansas 
to the Rocky mountains and from the Missouri river south 
through the Ozarks of Arkansas and the bayous of Louisiana. 
The characteristics of the water supply sources vary from 
the best to among the worst in the country. Water supply 
problems include the handling of the coal mine waters in 
Illinois, the muddy waters of the Missouri, the gyp and 
alkali waters of the Kansas plains, the salt waters from oil 
fields and the soft soda waters from southern deep wells. 
With such variety in the quality of water supplies the marked 
difference in effect upon engine performance and operation 
was noticed early. Trouble from scale with consequent leak- 
ing and short life of flues and fire boxes on bad water dis- 
tricts was a problem of the first importance. Various 
compounds and soda ash were tried out as internal treat- 
ments, but in most cases they resulted in an increase in 
foaming and involved the road in such heavy expense for 
a careful follow-up system, that it was decided to place 
reliance on more careful and reliable methods. 


First Plant Built in 1905 


Complete water softening plants were first installed in 
1905. The terminals at Little Rock, Ark., Kansas City, Mo., 
Hoisington, Kan., and Wichita and Pueblo, Colo., were 
equipped and a number of intermediate stations between 
Poplar Bluff, Mo., and St. Louis and Bush, Ill.; also be- 
tween Kansas City and Pueblo, about 32 stations in all. A 
summary for the year 1909 developed the following: Water 
treated, 312,234,000 gal.; scale removed, 591,000 lb. Com- 
pared to 1905, there was a 44.7 per cent reduction in engine 
failures due to leaky flues, etc., and also a reduction of 33.3 
per cent in boiler maintenance and consequent increase in 
net tons handled per mile. 

In view of these results and the large return on the invest- 
ment, an appropriation was made for 18 additional plants 
to be installed in the bad water district west of Kansas City. 
Up to this time, the entire supervision for all plants had 
been centered at St. Louis, but it was found that the distance 
severely interfered with the obtaining of efficient and regular 
results, so in 1910 traveling chemists with small laboratories 
were located at Kansas City and Little Rock, these being 
central and convenient headquarters. This arrangement 
worked out very well and excellent results were obtained. 

In 1917, eight additional plants were installed on the 
district between Hoisington and Pueblo, which completed the 
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treating equipment at all water stations on this territory. 
The results obtained were so definite and satisfactory that 
the district from Kansas City to Omaha was similarly 
equipped in 1919 and 1920. Since that year the develop- 
ment has been continuing steadily until there are now 81 
softening plants (including nine soda ash plants) in service 
and six additional plants are under construction. Of the 
total of 81 softening plants in service, 36 are of the inter- 
mittent type and 45 of the continuous type. Hydrated lime 
and soda ash are used for the removal of objectionable mat- 
ter in supplies, except at the nine soda ash plants where 
treatment consists only in the removal of the incrusting sul- 
phates. 

The cost of chemicals used in treatment varies from 1.2 
to 13.3 cents per thousand gallons depending on the quality 
of the raw water; an average cost is approximately four cents. 
The total average cost of treatment, including cost of chem- 
icals, operation of plant, depreciation and supervision is 
approximately nine cents per thousand gallons. Installation 
costs for plants will vary over a considerable range, from 
$75 for the conversion of a roadside tank into a soda ash 
plant, to $22,000—the cost of some of the patented softening 
plants now on the market. An average cost for installations 
in use on this system is approximately $4,000. 


Large Savings Effected 


With the installation of six or eight more plants at some 
of the points of greatest consumption, it is expected that the 
quality of water on the Missouri Pacific will be very well 
in hand. Statistics for 1922 will show that there are 387 
water stations in service. Approximately 7,000,000,000 gal. 
were supplied, of which 6,000,000,000 gal. were used for 
steam purposes. Of this amount, 2,400,000,000 was softened 
and approximately 5,000,000 lb. of scale removed which 
would otherwise have gone into the boilers, causing scale 
and its attendant troubles. It is estimated that a saving of 
70,000 tons of coal was effected in 1922 by keeping this 
insulating coating from forming on the tubes and sheets. 
The saving in boiler maintenance engine time and in re- 
duced engine failures has also been very large. It is esti- 
mated that the net saving, after subtracting the cost of treat- 
ment, will be in the neighborhood of $500,000, although the 
investment in treating facilities does not exceed $300,000. 
The intangible benefits such as the improved morale of the 
forces and the greater reliability of the power are factors 
which have also benefited greatly by these facilities but can- 
not be reduced to dollars and cents. 

The following may be of interest, as being largely at- 


tributable to water softening: 
Reduction in en- 


Increased life of Reducticn in gine failures due 

flues and fire boxes boiler work to boiler troubles 
Little Rock district..... 150 per cent 45 per cent 40 per cent 
Kansas City district..... 200 per cent 55 per cent 30 per cent 
Wichita district ........ 200 per cent 75 per cent 85S per cent 
Hoisington district...... 300 per cent 65 per cent 70 per cent 
Falls City district...... 100 per cent 40 per cent 30 per cent 


An interesting feature was brought out on our Colorado 
division which runs from Hoisington, Kan., to Pueblo, Colo., 
338 miles, and is divided into two engine districts at Horace. 
Before water treatment it was necessary to take out a “V” 
of flues every four to six months and clean out the scale, and 
to renew the entire set after 10 or 12 months’ service. The 
flues in locomotive boilers are now run from 30 to 42 months. 
Instead of 1%4-in. scale on the flues when they are removed 
there is less than 1/16-in. scale. An engine running on one 
district could not work on another without several weeks of 
bad leaky troubles but engines are now operated through 
from Hoisington to Pueblo without any difficulty. 

On the district between Kansas City and Omaha, we 
formerly experienced considerable trouble with leaky stay- 
bolts, making it necessary to hold an engine for staybolt 
inspection and repairs about three days per month. Since 
the complete treatment of water supplies was put Into effect 
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we have practically eliminated the leaky staybolts and en- 
gines can be returned to service in much less time. 

As an example of water treating results for stationary 
boilers at our Sedalia, Mo., power plant, where water is 
treated for five Babcock and Wilcox double-deck water tube 
boilers of 275 hp. each, about 650 of the 840 four-inch tubes 
were in service 12 years, using treated water. ‘The raw 
water here contains about 20 grains per gallon of incrusting 
matter or nearly three pounds per 1,000 gal. and with its 
use untreated, tube failures were frequent and the scale 
heavy and very hard. 

Many such individual instances can be cited but it is 
probable that any other railroad, which has given careful 
attention to its water problems, can do likewise. In fact, 
although we cannot say our scale troubles have been elim- 
inated, they have been materially reduced. Also although 
engine failures from leaking have not been entirely elim- 
inated, it is a fact that they are becoming very rare. 

A factor which must be given attention in the correction 
of water supplies is the matter of organization and super- 
vision. The best and most expensive apparatus will not give 
results unless operated correctly and regularly. If a water 
treating plant is not run properly it is worse than useless. 
Not only is the investment a loss but expected results are 
not secured and the entire plan is discredited. Only by 
careful and systematic organization and by placing definite 
responsibility, can good results be secured. The methods 
which have been established and worked out for taking care 
of these facilities on the Missouri Pacific are as follows: 

The water supply supervision is centered in the engineer- 
ing department, an engineer of water service being placed 
in direct charge. Small laboratories in charge of traveling 
chemists have been installed at Little Rock, Kansas City 
and Osawatomie, Kan. Samples of both raw and treated 
water are sent from each treating plant to the designated 
laboratory on each Wednesday and Saturday where tests are 
made promptly and reports are furnished to all concerned. 
Any indication of unfavorable tests results in an inspection 
of the plant on the ground. The treatments are governed 
largely by the inspection of conditions in boilers and the 
chemical tests are made to assure water being maintained 
in a condition found to be most favorable. The traveling 
chemists in the course of their inspection, consult freely with 
operating officers, general and division master mechanics, 
roundhouse and boiler foremen and others interested and 
any complaint is taken care of without delay. The engineer 
of water service and general boiler inspector co-operate with 
each other and all concerned. In this manner water troubles 
are adjusted and minimized. 

A point which is always brought up in a discussion of 
water treatment is the question of foaming. It is a fact 
that as a general rule when a water softening plant is put 
in service considerable foaming complaint results. This 1s 
also more or less true when an engine is transferred from 
one district with one quality of water to another with differ- 
ent water. In most cases, this trouble stops after a few 
weeks. We have had some foaming trouble on the Missouri 
Pacific but with the use of an anti-foaming preparation, 
which is essentially a weak acid emulsion of castor oi] made 
up by our chemical department, this trouble has been kept 
at a minimum. 

The chief difficulty encountered with boiler waters at 
present is pitting and corrosion. The solution of this prob- 
lem is still under study to determine the cause more exactly, 
but in this connection it can be said that while our present 
system of treatment has not eliminated this trouble, the 
improvement in conditions has been very marked. 

In summarizing, permit me to emphasize again the im- 
portance of careful and conscientious study of water supply 
problems by a specially trained organization. This, to- 
gether with close co-operation between the water service, op- 
erating and mechanical departments, will insure remarkable 
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and satisfactory results and economies. Our experiences on 
the Missouri Pacific, where treating plants have been in- 
stalled and properly supervised, have proven conclusively 
that these results can be accomplished. 


Economics of Water Treatment” 
By C. H. Koyl 


Engineer Water Service, Chicago, Milwaukee & St. Paul 


D 1920, the Chicago, Milwaukee & St. Paul began the in- 

stallation of water treating plants on the tracks east, west 
and south of Mitchell, S. D., where the water is very bad. 
We had had for some years a water treating plant at Mitchell, 
and one at Sioux City, and on the road had used all the 
anti-scale compound the boilers could carry; but in spite of 
all that had been done, the service was poor and expensive. 
On each engine district there were continuous boiler leaking 
and failures on the road every week; every boiler spent about 
two months in the shop every year, and averaged about $2,000 
per year in heavy boiler repairs. 

It is now two years since the first of the new plants were 
put in operation. Since then not one of the boilers using 
treated water exclusively has gone to the shop for boiler 
repairs. Because a successful effort was made to reduce the 
careless use of coal on the road not all the coal saving can 
be attributed to the treated water and my only means of de- 
termining this amount is to deduct from the total saving 
a percentage equal to that on adjoining divisions. 

It was noted quite early that, whereas the division of 678 
miles was saving 4,000 tons of coal per month, the 130 
miles which was completely treated was saving three-quarters 
of the total, and the 548 miles of untreated water only one- 
quarter of the total. It was remarked also that about half 
the water treated on this 130 miles of east-and-west line 
was taken by engines of north-and-south lines crossing it; 
so that the good accomplished by the treated water did not 
all show on the record of the 130 miles, nor even on this 
division, but on adjoining divisions. And since the north- 
and-south engines which took water also took coal, our rec- 
ord of coal saved on this section of road was probably not 
more than half of the coal saved by the water treated there. 

As the months went by, we found that the winter savings 
were far in excess of the summer savings, evidently because, 
with untreated water, the boiler failures and delays along 
the road were much worse in cold weather than in warm. 
As against the previous year, the freight trains carried 100 
tons more load, each, and there was saved an average of 60 
lb. of coal per thousand gross ton-miles, which was about 25 
per cent. More than half of this was saved during the winter. 

On the 14 engines operating on this line, at least $28,000 
per vear is being saved in heavy repairs and at least $12,000 
in running repairs. On the same 14 engines, 600 tons of coal 
per month is being saved, which, at $4 per ton, amounts to 
$29,000 per year. This is a total of $69,000 per year saved 
in repairs and fuel. The other savings due entirely to treated 
water amount to at least $60,000 per year. This makes a 
yearly minimum saved of $129,000 due to the change from 
bad boiler water to good on a strip of road 130 miles long, 
where the water treating plants which effected the change cost 
$90.000 for construction and where the cost of treating the 
water is 12 cents per thousand gallons, or $7,200 per year 
for the amount used. 

In addition to improved service on that 130 miles, and a 
reduction of $129,000 in operating expense, we have also 
released 3 of the 14 engines, whose construction cost was 
more than that of the water treating plants. And what is 
true on the 130 miles is true all over the treated water dis- 
trict. 
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Comparative Cost of Spray and 
Brush Painting on Tank Cars 


THE application of spray painting by a refinery to its tank 

cars recently afforded an opportunity for a comparative 
test of the cost of brush and spray painting. The material 
used was a scrap enamel, which pulled and was therefore 
difficult to apply with the brush. To overcome this, the 


Applying Paint to Tank Cars With An Extension Spray 


brush painters applied a heavier ccat of material than was 
necessary. 

Three cars were painted by each method and records kept 
of the time required and the paint consumption. The total 
time required to paint the three cars by brush was between 
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42 and 48 hours, and 21 gallons of paint were used. The 


_three cars that were spray painted, using a De Vilbiss ex- 


tension spray, were completed in five hours with a paint con- 
sumption of 10 gallons. The cost of brush painting was 
$15 a car, while the job was completed by the spray system 
at a cost of $4.17 a car. 

The marked saving effected by the spray system in the 
amount of paint used is probably the result of the special 
character of the paint applied in this case and such a sav- 
ing would not be obtained in the case of a freer flowing 
material. But the greater covering capacity of the spray 
coat, resulting from its uniform thickness always tends to 
reduce the amount required to a minimum. 


Tank Car Specifications 


The Mechanical Division of the American Railway Asso- 
ciation has recently issued Circular D. V. 274 dealing with 
certain sections of the Tank Car Specifications. 

Attention is called in the circular to trouble experienced 
in classification yards due to the failure of cast-iron plugs 
in the heads of tank cars. This is brought about by the 
use of hollow plugs, whereas Section 7 (b) of the Specifica- 
tions for Class I, II, III and IV Tank Cars requires that 
such plugs should be solid and made of a good grade of 
cast-iron. An examination should be made of all tank cars 
as found practicable and solid plugs complying with the 
Tank Car Specifications substituted wherever the cored plugs 
are found in use. 

Attention is called to a misprint in the first paragraph of 
Section 7 (d) of the Specifications for Class II Tank Cars 
as revised in 1922. This section should apply to both new 
cars and replacements, the first sentence reading: (d). Ef- 
fective July 1, 1923, for new cars and replacements on 
existing cars. 

In view of the approval by letter ballot of the recommenda- 
tions of the Committee on Car Construction for a special 
center sill section for all new cars other than flat cars or 
cars with extremely low sides requiring fish belly type of 
center sills, Fig. 4 of the 1922 Tank Car Specifications, is 
withdrawn and an illustration showing the new center sill 
section is substituted therefor. 


Tue Car PANTING Sre r of the Canadian Pacific at Vancouver, 
B. C., was completely destroyed by fire on the night of April 
10. Six pullman cars and adjoining freight sheds were also 
damaged, the total loss being estimated at about $250,000. 
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Recent Decisions of the Arbitration 
Committee | 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Cars Break Away While Switching; Handling Line 
Responsible for Damage 


On December 16, 1921, while doing station switching, a 
brakeman of St. Louis-San Francisco train No. 42 attempted 
to hold three cars, placed on the main line, by placing a 
piece of wood under the wheels. These cars broke away and 
struck two cars attached to the locomotive, which at the time 
‘was moving back toward them preparatory to entering a 
siding. Missouri Pacific car No. 2807, which was between 
the locomotive and an empty box car, was broken in two. 
This is a 60,000-lb. capacity, eight sill, all wood flat car, 
claimed by the owners to be in good condition. It was not 
‘derailed and none of the other cars involved were damaged. 
At the time of the impact, the locomotive and two cars were 
slowing down but had not come to a full stop. The original 
wire report of the accident stated that the cars were moving 
at the rate of 10 miles an hour when damaged. The super- 
intendent’s completion report, rendered after an investigation, 
revised this estimate to from two to three miles an hour. The 
wrecking foreman reported the cause “unknown, not due to 
defective equipment.” The St. Louis-San Francisco first 
asked the owner for the depreciated value of the car but later 
wrote the case up under Rule 120. The owner’s contention 
is that the damage was caused under conditions defined in 
item (3), section (d) Rule 32, which makes the delivering 
company responsible for “letting cars get away on incline.” 
The St. Louis-San Francisco contends that the speeds shown 
on both the preliminary wire report and the completion re- 
port are estimates of which the latter is more dependable 
since it is based on a thorough investigation, and that the 
fact that none of the other equipment was damaged shows 
that the speed was not the primary cause of the damage. It 
further contends that the type of construction of the car and 
the fact that it was not the car actually struck, proves that 
the damage was solely due to its light construction and weak- 
ened condition. It cited arbitration decisions Nos. 1123, 
1148, 1182, 1185, 1195, 1196, 1197, 1198, 1204, 1205 and 
1210 as covering this case and making the car owners 
responsible. 

The decision of the Arbitration Committee states: ‘“Dam- 
age to Missouri Pacific car No. 2807 was due to neglect on 
the part of the handling line to properly secure the cut of 
three cars against moving when set on main track. The 
handling line is responsible.” —Case No. 1245, Missouri 
Pacific vs. St. Louts-San Francisco. 


Responsibility for Cost of Transfer 


On February 18, 1919, the Sand Springs Railway de- 
livered Mobile & Ohio car No. 40760 under load to the 
Atchison, Tepeka & Santa Fe. The Santa Fe inspector re- 
ported one center sill split and broken, one center sill split, 
draft bolt broken, one intermediate sill split, one needle beam 
split and one queen post missing. A request for authority 
to transfer the load was refused by the Sand Springs Rail- 
way. On February 27 a joint inspection was made, with 
the Santa Fe inspector present but not concurring. The re- 
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poit of this inspection showed one metal queen post missing, 
two draft bolts broken and one center sill split slightly, and 
stated “that the Atchiscn, Topeka & Santa Fe must accept 
the car and transfer it at their own expense and that there 
was no M. C. B. rule that held the Sand Springs Railway 
responsible.” The Santa Fe transfered the load and billed 
against the Sand Springs Railway, which refused payment. 
The contenticn of the Santa Fe was, first, that the Sand 
Springs Railway was not under Federal control and there- 
fore, the modifications of the M. C. B. rules (1918 code) 
did not apply to this case; second, that car service Rule 15 
[Rule 2 (g)], makes the delivering road responsible for the 
cost of transfer on the showing of the joint inspection re- 
port, and finally that the joint inspectors exceeded their 
authority in rendering any “decision” beyond a statement 
of the physical condition of the car. It cited arbitration 
cases 913, 955, 1085 and 1142. The Sand Springs Railway 
set forth that since the car was in the yards of the Santa Fe 
which had the closest facilities to repair or transfer, to have 
repaired and transferred the car on the Sand Springs Rail- 
way would have required its movement to another point, caus- 
ing a delay at a time when it was essential that the movement 
of freight be expedited. The Arbitration Committee decided 
that: “In the judgment of the receiving line, the defective 
condition of the car was such as to justify transfer in ac- 
cordance with provisions of Rule 2; therefore, the delivering 
line is responsible for the cost of transfer.”—Case No. 1248, 
Atchison, Topeka & Santa Fe vs. Sand Springs Railway. 


The Relation of Rule 12 to Rule 91 


On December 6, 1920, the Philadelphia & Reading ap- 
plied an H type triple valve to Bessemer & Lake Erie car 
No. 80369. Charge for this repair was included in the 
December, 1920, bill, which was mailed January 12, 1921. 
When the car came home on January 14, 1921, a joint evi- 
dence card was made showing that it was equipped with 
the H type triple. On March 25, 1922, the B. & L. E. sent 
the repair card, dated December 6, 1920, and the joint evi- 
dence card, dated January 14, 1921, to the P. & R., request- 
ing its defect card to cover the cost of making this repair 
standard. This the P. & R. refused to furnish, claiming 
that at the time the joint evidence card was issued the car 
owner had in its possession the billing repair card covering 
the original repairs, that according to Rule 13, it was at 
liberty to render bill for the correction of the wrong repairs 
if within the limit of one year, as prescribed by Rule 91, 
and that its failure to present the case so that defect card 
could be obtained within that time had outlawed the claim. 
The P. & R. further contended that the intent of the 16 
months’ allowance in Rule 12 was not to apply where not 
required to permit the correction of the wrong repairs and 
that Rule 91 should govern. The car owner maintained 
that the joint evidence card was obtained within 90 days 
of the return home of the card, that it was obtained and 
used within the time limits set by Rule 12, and that none 
of the provisions of Rule 91 become effective until after the 
defect card is furnished. 

The decision of the Arbitration Committee states that: 
“In view of car owner having forwarded the joint evidence 
to the repairing line within 16 months, which is the limit 
set in Rule 12, fourth paragraph, the time required for 
rendering bill is a reasonable exception to the limit of one 
vear prescribed in Rule 91. Therefore, defect card should 
be issued.”—Case No. 1250, Bessemer & Lake Erie vs. 
Philadelphia & Reading. 


A Speep oF 233.87 Mites an Horr is the record of a flight 
of one kilometer, in a Curtiss aeroplane on the course at Wil- 
bur Wright Field. Dayton, Ohio, on March 26, by Lieutenant 
R. L. Maughan. 
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Prize Articles in Contest on Car Inspection 


Two Winning Papers Discuss General Inspection 
and Handling of Interchange 


inspection were received in the competition an- 

nounced in the February issue of the Railway Me- 
chanical Engineer. Practically all the papers contained 
valuable constructive ideas, and it required careful considera- 
tion to select the prize winners. After all the entries had 
been reviewed several times, the first prize of $50 was 
awarded to A. J. Mitchener, division general car foreman 
of the Michigan Central, St. Thomas, Ontario, for his paper 
on the Inspection and Lubrication of Freight Cars. The 
second prize of $35 was given to W. J. Owen, chief inter- 


A LARGE number of articles on various phases of car 


change inspector, Peoria & Pekin Joint Car Inspectiom 
Bureau, whose paper deals with Interchange and Industrial 
Inspection of Freight Train Cars. 

Among others who submitted especially good papers were- 
E. Erickson, New York Central, Chicago, Ill.; D. P. Crill- 
man, Michigan Central, Detroit, Mich.; T. J. O’Donnell, 
Buffalo, N. Y.; M. H. Quinn, Port Jervis, N. Y.; Arthur 
Schafnitt, Birmingham, Ala., and N. J. Walsh, Union 
Pacific, North Platte, Neb. The two prize-winning papers 
are published herewith, and it is planned to publish other 
papers either complete or abstracted in succeeding issues. 


The Inspection and Lubrication of Freight Cars 
By A. J. Mitchener 


Division General Car Foreman, Michigan Central, St. Thomas, Ont. 


[5 the inspection of cars the couplers, draft gear, air brakes 
and trucks are equally important factors in the safe and 
continued running of car to avoid accidents and delays. 


Couplers 


The finding of coupler defects which result in break-in- 
twos and derailments of trains requires careful attention by 
inspectors and repairers in train yard and repair tracks and 
to obtain results co-operation with the operating department 
and the car department is essential in reporting any partings 
in trains en route to terminal, to insure inspection and re- 
pairs of defective parts; also the use of the A. R. A. gage 
to locate couplers with more than the 5% in. allowed in 
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d 2 
worn or distorted couplers or parts. 


The use of the gage 
is also imperative in gaging every coupler where opportunity 
presents in trains and repair tracks. 


Draft Gear 


Derailments due to couplers pulling out are largely due 
to draft keys working out, coupler pocket rivets breaking 
and broken coupler pockets. Inspection in train yards to dis- 
cern and replace draft key pins, one or more broken pocket 
rivets or a top or bottom section of pocket fractured or broken: 
will in many cases avoid a delay to the train en route and 
consequent expense of repairs on the road or chaining of the- 
car to a terminal for permanent repairs. 
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Air Brakes 


The maintenance of air brakes is a very important feature 
to insure proper handling of trains and prevent damage to 
equipment by undesired emergency applications of air brakes, 
brakes dragging and heating and cracking wheels and in some 
cases causing wheels to break and derail the car. To obtain 
this desirable condition careful test and inspection must be 
given all cars in train yards to locate any cars with porous 
or suspicious air hose and remove same; or brakes having 
excessive or short piston travel and where brakes do not apply 
and release properly. Where such defects cannot be remedied 
in train yards an air brake defect card should be applied and 
repairs made at the first opportunity. Such a card should 
prevent the car from being interchanged to a connecting road 
until the defects are repaired. | 

All cars passing over repair tracks should be tested with a 
standard testing set to locate defects in triple valve, cylinder 
and train line equipment and where triple valve repairs are 
necessary, the triple should be properly tagged and given a 
test on a standard test rack to insure proper repairs. All 
cars with stencilling over the 12 months allowed should be 
given attention on repair tracks and air brake equipment 
given cleaning and lubrication and proper test on completion. 
To insure careful observance of this feature a daily report 
from each repair point should be required showing the fol- 
lowing: — . = 
Number of cars having air brakes cleaned, 

Number of cars let go which were due for cleaning, 
Number of air brake men working. 

With this information a check of conditions can be main- 
tained and force of air brake mechanics adjusted as neces- 
sary to obtain proper efficiency and the desired object in 
maintaining air brake equipment at 100 per cent. 


Trucks 


The inspection and lubrication of trucks is a very special 
and essential] part of not only a train yard inspector’s and oil- 
er’s duties but of repair track foremen and assistants as 
well. In train yards oilers should be required to spud 
journal packing well back under the journal. It is unneces- 
sary to use a large amount of free oil and it should only be 
applied where necessary, as it is very evident that the lubrica- 
tion is required at the back end of the journal, as cases of 
burnt off journals indicate that journals invariably burn off 
at the inside end and never at the outside end of the journal. 
If packing is in proper condition and well placed at the 
back end of the journal, no trouble will be experienced from 
lack of lubrication. 

The originating point of a car should be the especial care 
of car department men, as too severe inspection and lubricat- 
ing care cannot ke given cars where loaded, and if such atten- 
tion is not given at the originating point the car may possibly 
pass an inspection point a short distance from the point of 
origin and give every indication of running cool and when 
placed in a through train, develop hot journals in a short 
distance. Care should also be given to examine cars where 
hot journals are found to ascertain if overloaded. Where 
truck springs are fully compressed it is certain evidence of the 
car being loaded over capacity. 

The examination of journal bearings to locate thin brasses 
is a point inspectors should follow closely. In changing 
brasses it should be ascertained that the wedge or box key is 
bearing in the center as a worn or distorted wedge or box 
causing the wedge to bear at the front or back of the brass 
will cause the journal to pick up strands of packing and a 
“waste grab” and hot journal is the result. 

Careful tabulation of results obtained by inspection and 
oiling stations and monthly bulletining of such information 
to all points concerned is found to bring competitive results. 
When a man knows whether his efforts are bringing results 
and if improvement is being made, he is the more anxious 
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to use eve. y Mans in his power to inc-e.se the visible fruits 
of his efforts. To do this it is necessary to keep a record of 
the hot journals out of each inspection and lubricating point 
and the number of cars déspatched, car miles, number of 
miles per hot box, and number of cars to every hot box, such 
information to cover the entire 24-hour period for the entire 
month and indicate the shifts and side of car upon which hot 
boxes developed after leaving the oiling station. Thus, it 
will show the number of hot journals out of each station, and 
the actual accomplishment of each point by shifts. 

On the Canada Southern Division of the Michigan Central 
this arrangement has resulted in the past year in an average 
better than 40,000 miles per hot box, which, I believe, has 
not been equalled by any standard railroad in the United 
States or Canada. This figure is authentic and can be veri- 
fied by records. 

Cracked Wheels 


The particular feature, however, is to locate and remove 
defective wheels from equipment, which condition can only 
be obtained by directing the attention of car inspectors and 
car repairers in the train yard, and car foremen and assistant 
car foremen on repair tracks, continually to the necessity of 
extreme care being given this particular feature. 

Particularly is this true as regards the cracked wheel 
feature which is the most important and difficult defect in 
wheels to be located by an inspector or repair track foreman or 
assistant. This desired condition can be obtained by publish- 
ing monthly at each inspection and repair point on the 
division the names of inspectors and other employees who 
locate cracked wheels and also notify each man individually 
and complimenting him on each wheel found, thereby stimu- 
lating a competition to obtain the best showing by each in- 
‘dividual man concerned. I have found this to be entirely 
practicable and for the past year I show the number of 
cracked wheels lccated on the Canada Southern Division of 
the Michigan Central: 
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It is found that the men who become adept at locating 
cracked wheels are also very particular in finding other de- 
fective wheels, defects in couplers, out of gage, etc., cracked 
truck sides at inaccessible points and defective brake beams, 
brake hanger pins, etc. 

The main argument, however, is the number of cracked 
Wheels located as shown and whereas formerly scarcely anv 
of these wheels were found as regular business, it is now a 
daily occurrence and wheels are being found which were over- 
looked prior to the inauguration of the system mentioned. 

It might be well to state that no special means of locating 
these cracked wheels are used, simply care on the part of the 
men who handle the inspection and repairs of freight cars 
and the stimulus given the matter of general inspection in 
following out the system mentioned. 

For the past year the points enumerated have resulted in 75 
per cent of our bad order cars being located at terminal or 
grouping staticns when cars are received on the division. 
thereby reducing the extra switching at intermediate points 
and the ccnsequent delay in completing repairs. Also no 
serious derailments due to car defects have occurred during 
the same period. Following out the inspection methods ex- 
plained has resulted in the use of two repair track tool cars 
for repairs to cars along the road. also the services of two 
steam derricks being practically dispensed with. 
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Interchange and Industrial Inspection of Freight Train Cars 
| By W. J. Owen 


Chief Interchange Inspector, Peoria & Pekin Joint Car Inspection Bureau, Peoria, Ill. 


Seccnd Prize 


LL car inspection in the Peoria district terminals is per- 
formed by inspectors in the employ of the Peoria & 
Pekin Joint Car Inspection Bureau. 

Immediately upon receipt of cuts or trains on interchange 
tracks they are properly protected at both ends by blue flag 
or light signals and the cars are then given a thorough inter- 
change inspection, in accordance with the A. R. A. rules. At 
this time defect cards are issued to cover all cardable de- 
fects, empty house cars classified for loading, bad order cars 
carded and routed to the proper repair track, light repairs 
are made by inspectors or light repair men, and all necessary 
records made at the car. 

Our system of interchange inspection provides for in- 
spectors working in pairs, one on each side of a train, at 
points where the work justifies the maintenance of more than 
one inspector. Our methods include separation of air hose 
between all cars, opening of all journal boxes to insure proper 
examination of journals, journal bearings, etc. When pos- 
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Fig. 1—Inspection Report, Form J.1.102 


sible, inspectors are stationed at the entrance when trains 
are entering the yard, in order to detect flat wheels as trains 
are passing. 

A top inspection is made of all house, stock, and refriger- 
ator cars to determine the condition of the roof, running 
boards, handholds, brake staff, and attachments, also, an in- 
terior inspection of all empty gondola cars, as well as an 
examination of the lading on all open top cars, to ascertain 
whether there is any damage to lading or load depression, in- 
dicating loss of lading. 

A thorough inspection is made of all safety appliances, 
couplers and attachments, center members, center bearings, 
side bearing clearances, brake rigging, trucks, etc. 

A light colored pasteboard bad-order card, 4 in. by 8in., is- 


used for all bad order cars. This card has the names of the 
parts of cars printed on both sides, with a space provided for 
the inspector to put a check mark in front of the name of 
defective parts. This saves a great deal of the inspector’s 
time, as it avoids writing cut the names of the various defec- 
tive parts. 

This card has two red bars 14 in. wide across the face on 
one side and a single red bar across the face on the other side. 
This card, when applied with the two red bars exposed, in- 
dicates to the switch crews that the car should be moved direct 
to the repair track. When one red bar is exposed it indicates 
that defects exist that do not render the car unsafe to move 
to a local industry to unload, or to a connection, but that the 
car must move to a repair track when empty and not be 
reloaded until repairs have been made. ae! 

Each railroad or switching line in these terminals is 
assigned an interchange number or pool mark and each car 
inspector an inspection number. All cars arriving in the 
terminal, inspected at industries and interchanged between 
connections, are pool marked on each side of the car upon the 
completion of the inspection. This pool mark designates the 
line delivering or receiving the car, the date of the move- 
ment, and the number of the inspector making the inspection 
of the car. 

That the application of this pool mark has a very beneficial 
effect is evidenced from the results obtained, the inspector 
in pooling the car thereby signifying that he has inspected 
same, accepting responsibility for this inspection. Also, the 
application of pool marks assist the shop forces, in case a 
car is shopped for any defects; and the joint office, in check- 
ing the records and movements of cars. 

All of our inspectors are required to make the following 
records on form J.I. 102, as shown in Fig. 1: 

A—AI] defects on bad order cars. 

B—Cars showing a visible loss of or damage to lading. 

C—Defect card applied. 

D—Foreign defect card data. 

FE—Wrong repairs to cars of member lines. 

F—Repairs made to cars in yard. 

G—Classification of empty cars. 

All records are filed in a one-hundred pigeon hole case, 
the last two figures of the car number being the filing 
reference. To accomplish this it is necessary that a separate 
or individual inspection form 102 be made up for each car 
recorded under Items 4 to E inclusive. 

Classification of empty box cars in interchange is filed by 
road reference, this report not requiring an individual record 
for each car, but an individual record for the cars of each 
line. 

Under Item F, Cars Repaired in Yard, in addition to the 
form 102, the inspector making the repairs is required to 
execute the original record of repairs on the regulation work 
card. 

As a check on the performance of each shift of inspectors 
at each point. performance sheet, form J.I. 103, shown in 
Fig. 2, is made up to cover the operations during each eight- 
hour period. At completicn of inspection of each train the 
inspectors are required to enter on this form all necessary 
informaticn on inbound or interchange trains or cuts, the 
road, train number, time of arrival, completion of inspection, 
number of cars in train, and number of cars marked bad 
order. 

On outbound trains they must show the time the train was 
ordered, time made up. time inspection was finished, time en- 
gine coupled on to train, time air test_was completed, and 
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time of departure; also, the number of cars in train and 
number of bad orders set out. 

Where it becomes necessary to set cars out of outbound 
trains, or where trains are delayed, a full explanation is 
made on the back of form 103, showing car number and 
initial of car set out and nature of defects, or cause of 
delay. 

Inspectors handling each train must show their numbers in 
the column provided. The additional information called for 
at the bottom of this form gives the office a full and com- 
plete report of the work done during any eight-hour period 
at each point. 

These reports, form 103, are assembled in the office each 
day and compiled on form J.I. 147, Fig. 3, and each point’s 
performance checked against an efficiency rating gotten up 
to cover the working condition of the various yards. Each 
point’s rating is shown in the right hand margin under the 
item, “Percentage of Efficiency.” 


Method of Inspection and Classification of Empty 
Box Cars for Grain and Other Ladings 
Car inspectors are directly responsible for the proper 
classification of cars; and the fitness of a car for loading 
any commodity can be determined only by a thorough in- 
terior and exterior examination. 


For careful selection, inspection, and preparation of box 
cars for loading, to insure proper protection of freight, is of 
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Fig. 2—Report of Trains, Form J.1.103 


the utmost importance. The interest of both carrier and 
shipper is mutual in this respect, consequently, the use of un- 
fit cars, even when the need may appear to be pressing, can- 
not be justified, as it usually means damaged freight, delays 
to lading and equipment, dissatisfied customers, and conse- 
quent losses to all parties concerned. 

This bureau has a standard set of rules or specifications 
for the classification of empty box cars, a copy of which is 
furnished each inspector. This is necessary in order to 
bring about a uniform classification of cars by all inspectors. 
This standard specification for the inspection of empty box 
cars brings about a common understanding among all in- 
spectors as to the proper classification of each car, thereby 
avoiding the reclassifying of many cars after being set to 
an industry for loading, and the elimination of any unneces- 
sary switching or handling of the car. 

A standard six-way commodity card, form J.I. 130, shown 
as Fig. 4, is used for all empty box cars, and folded to show 
the commodity for which the car is fit. These cards are 
securely attached to both sides of the car with two tacks. On 
cars that are fit for both flour and grain, or sacked feed 
and merchandise, they are folded diagonally to show both of 
these classifications. The folding of the commodity card in 
this manner, to show more than one class of lading, often 
climinates an extra move or switching of the car. 
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Immediately upon arrival of empty box cars in these 
terminals, they are given a thorough inspection and are 
classified for industrial loading, as well as being given an 
interchange inspection, and the commodity cards, showing the 
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classification, are applied at this time. All box cars un- 
loaded at industries are immediately inspected when empty 
and the commodity cards applied. 

A special record form, J.I. 102, is used by inspectors for 
reporting the classification of all empty box cars. This- 
form is shown as Fig. 1. Where inspections are made at in- 
dustries, the records show the location of the industries. 
Where such inspections are made at the time of arrival in the 
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Fig. 4—Commodity Card, Form J.1.130 


terminal, the record shows the train number, time of arrival, 
and the line delivering the car. In either case, the car num- 
ber, initial, and commodity for which the car is fit, are shown 
on the record. Where cars are not fit for flour, or similar 
first-class lading, a notation is made on the record, showing 
the condition rendering the car unfit for a better class of 
lading. This record is mailed to the chief inspector’s office 
and a copy is furnished by the inspector to the local vard- 
master or agent in charge of that district. 

The results of this svstem, of classifying all empty box 
cars on inbound inspection and the application of the com- 
modity card, has been very satisfactory, as this method assists 
the transportation department in properly disposing of cars 
without any unnecessary switching, and the selection of only 
such cars as are suitable for loading at industries, or on spe- 
cial orders for connecting lines. 


Fig. 1—100 Ton Gondola Coal Car with Boyden Six-Wheel Co-ordinating Trucks 


The Boyden Six-Wheel Co-Ordinating Truck 


Designed To Provide Extreme Flexibility in Order To Minimize 


Curve Resistance 


SIX-WHEEL truck for freight cars, in which each 

axle is free to assume a true radial position when 

passing around curves has been designed and built re- 
cently by the Boyden Steel Corporation, Baltimore, Md. The 
object in developing this new type of truck has been to mini- 
mize resistance and wear of wheels and rails on curves at 
the same time providing a simple, durable construction easy 
to build and maintain. 

The first Boyden co-ordinating truck was the conception 
of John C. Boyden. After a model had been made, a com- 
pany called the Boyden Co-ordinating Car Corporation, 
Baltimore, Md., was organized to carry on the initial de- 
velopment work. 

Drawings were completed, patterns made, castings pro- 
duced and a full sized truck assembled at the Camden Iron 
Works, Camden, N. J., in 1919. This truck, which weighed 


and Flange Wear 


22,000 lb., was submitted to many tests to determine its 
action in passing around various curves. 

Being satisfied from these tests that the principle of the 
design was a correct one, steps were next taken to build 
two trucks for further tests under a car. A number of modi- 
fications in the patterns used for the second design, which 
was intended for a 120-ton capacity freight car, reduced the 
weight of a complete truck to 19,600 lb. Castings were - 
made by the Pittsburgh Steel Foundry Company and the 
trucks assembled at the plant of the Cambria Steel Company, 
Johnstown, Pa. They were placed under a 100-ton capacity 
coal car obtained from the Chesapeake & Ohio and, with 
the car loaded to its full capacity, runs were made around 
the sharpest curves and over the poorest track available at 
the car plant. This work was carried on in 1920 and 1921. 

Following these tests the third design was made and a 


Fig. 2—Boyden Six-Wheel Truck—Brake Rigging Not Appiled 
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pair of trucks built by the Wheeling Mold & Foundry Com- 
pany, Wheeling, W. Va., in this design the shape of the 
cast steel members was of a box section instead of an I-section 
as employed in the previous design. The trucks weighed 
20,100 lb. each, complete with brake rigging, and as with the 
previous design were suitable for cars of 120 tons capacity. 
Of this weight the four main steel castings made up ap- 
proximately 9,000 lb. The trucks were substituted for the 
older ones under the Chesapeake & Ohio 100-ton coal car 
in 1922 and the car placed in service. This is the design 
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together that each pair of wheels is free to swivel as re- 
quired by the varying curvature of the track. The relative 
position of the parts is indicated in Fig. 5, which shows the 


three frames with their journal boxes, wheels and axles on 


a curve. The co-ordinating bolster sets over the center 
frame and acts as a guide to the center axle. Its four arms 
rest on springs carried in pockets on the end frames. At each 
of the four points there is a nest of four double springs 
with a common upper spring seat. The location of the 
spring pockets is such that the weight is distributed equally 


Fig. 3—Pian and Elevation of Boyden Six-Wheel Co-ordinating Truck 


shown in the accompanying drawing, Fig. 3, and the photo- 
graphs, Fig. 1 and Fig. 2. 

For an understanding of the principles and the operation 
of the Boyden co-ordinating truck, attention is directed es- 
pecially to Fig. 4, Fig. 5 and Fig. 6. The truck frame 
consists of four substantial steel castings, a center frame, 
two end frames and a co-ordinating bolster, shown detached 
in Fig. 4. Wheels, axles, journal boxes, brasses, wedges, 
etc., are of the standard types now in general use. The 
center frame which carries the boxes for the middle axle 
contains two large sockets. Each end frame is provided 
with an arm and a ball joint which rests in the socket on 
the center frame. The three frames are thus so flexibly tied 


between the different axles. The co-ordinating bolster is 
shown detached in Fig. 4 and in place in Fig. 6, the latter 
illustration showing the position occupied on a sharp curve. 
It is so designed as to permit its center to take a radial 
horizontal motion as well as a vertical] motion to a degree 
sufficient to take up any irregularities in movement. of the 
several parts of the-truck. The truck may be described as 
consisting of two pony trucks placed back to back on a 
common supporting member and all parts held in co-or- 
dination by a four-armed bolster frame. 

The axles are placed 5 ft. apart, making the wheelbase 
10 ft. Hanger brackets are provided for the support of the 
clasp brake with which the truck is equipped. Journal 
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boxes of standard design are bolted to the truck frames. 

In working out the details of this truck the endeavor has 
been to produce a design of such flexibility that the car 
could be hauled around the sharpest curve with a minimum 
of resistance and consequently of rail and flange wear. The 


equalization of load, durability and accessibility of parts, 


Fig. 5—Frames Assembled with Wheels and Axles Showing 
Position on a Curve 


Fig. 6—Top View Showing Co-ordinating Bolster and Frames 


simplicity of construction and ease of assembly, together with 
smoothness in running have also been considered. 

After the car equipped with the last design of trucks had 
been thoroughly tested out around Wheeling, W. Va., ar- 
rangements were made for a test run under ordinary train 
conditions over the Baltimore and Cumberland divisions 
of the Baltimore & Ohio, the car running west as an empty 
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and returning loaded. The run of 330 miles lasted from 
May 29 to June 2, 1922. A dynamometer car was attached 
ahead of the car being tested which was at the rear of the 
train, and observations made by a corps of inspectors. Speeds 
ranged up to 44 m. p. h. and in both light and loaded con- 
ditions the action of the car either on straight or curved 
track is said to have been very satisfactory. The vertical 
movement of the car body was reported as relatively slight 
with little rolling action. The car has since been in inter- 
mittent service on the Chesapeake & Ohio. 

These trucks are now controlled by the Boyden Steel 
Corporation, Baltimore, Md., which has taken over the 
rights of the old Boyden Co-ordinating Car Corporation. 


System of Delivering Matenal in Car 
Repair Shop 


By W. W. Warner 
Works Manager, Erie Car Shops, Kent, Ohio 


UN TIL recent years it has been the practice in most repair 

shops for the individual workman to go to the store- 
house and get his material as required. This practice 
results in a great loss of time. In most cases repairmen 
work in gangs of two to four men. Usually one or two of 
these men will go after material, while the balance of the 
gang takes a rest until the men return with the necessary 
material. The system also causes a congestion at times in 
the storehouse when a large number of workmen call at 
approximately the same time, with a resultant delay in get- 
ting the material from the storehouse force. The system also 
affords a workman an opportunity to get away from his 
work and visit with some of the other workmen, furnishing 
the excuse to his foreman when he returns that he was look- 
ing for material. The practice also results in wasting 
material, due to workmen drawing more material than they 
actually need. 

In order to overcome the loss of time and the waste of 
materials in the shop of which the writer is in charge, an 
entirely new system was put into successful use about two 
vears ago. This system consists of an organization including 
one leader, five truck drivers and five laborers with the fol- 
lowing equipment: five electric trucks, three general service 
trucks of platform type, two tractors, and 10 trailer trucks. 
With this organization and equipment we are able to supply 
400 workmen now employed in the plant. 

Orders for the material required are filled out by the 
department foremen and placed in receptacles for this pur- 
pose, of which we have 50 placed at various points through- 
out the plant. The receptacles are all numbered and the 
foremen show both the receptacle number and the number 
of the car on which the material is to be used, thus giving 
the delivery gang complete information as to where the 
material should be delivered. The truck drivers have their 
regular route to cover and stop at each order receptacle at 
least once each hour to take up the orders. | 

In case there is a need for any particular item of material 
before it is delivered in the regular routine, the department 
foreman gets in touch with the leader over the shop telephone 
and gives him the information necessary in order to get 
immediate delivery of parts required. This system also 
assists in disclosing any shortage of material, as the leader 
turns over to the storehouse foreman each day any orders for 
material that is not in stock. 

With the system as roughly outlined above, we are able to 
effect a considerable saving in time (which under the present 
rates amounts to over one cent per minute for all mechanics) 
as there is no waiting for material as was the case under the 
old system. 
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Standard Car Equipment for Indian 
Railways 
By Fred Evans 


THE Standard Wagon Revision Committee of the Indian 

Railway Conference Association has published a report, 
a brief summary of which may be of interest. Three years 
ago the committee prepared a number of car designs for the 
5 ft. 6 in. gage and the meter gage railways and sample 
vehicles were built. The committee was retained to watch 
the action of these cars in service and afterwards to 
incorporate whatever improvements experience has shown 
to be desirable and eliminate any defects detected; 
also to work out designs for additional types of cars. The 
work of the committee is now represented by 16 standard, 
S ft. 6 in. gage cars and 20 standard meter gage cars, also 
by three standard passenger car underframes. 

Simplicity and economy of construction have been spe- 
cial features the committee has attempted to embody in the 
new construction as well as facility in repairs. Small fittings 
and details, including hand holds, tarpaulin cleats and label 
holders have been standardized. In order to reduce loss by 
theft no loose fittings are employed. Journal box covers are 
henceforth to be held in place by studs which have a neck 
turned at the outer edge so as to prevent the stud being 
wrenched off, enabling the oil and waste to be stolen from 
the boxes. The lcss of journal box covers and the theft of oil 
is serious in India. The only effective alternative would 
appear to be riveting the covers to the boxes. As far as pos- 
sible, structural details, including doors and fastenings, have 
been standardized. 

The Indian Railway authorities may in the early future 
take up the introduction of automatic center buffer couplers 
on their 5 ft. 6 in. gage railways; consequently the commit- 
tee has given the point consideration, as several railways in 
other countries have substituted center buffer couplers in 
place of central screw couplings and side buffers. The screw 
couplings for wagons, in the opinion of the committee, should 
stand a tensile test of 100 tons as well as an impact test of 
not less than three blows, each of 5 foot-tons intensity; this 
has been rendered necessary by the increase in the weight of 
trains now hauled in India. With a stronger screw coupling 
failures in drawgears are not likely to happen so frequently. 


As regards standard designs for three additional types of. 


cars prepared by the committee, the cattle car for the broad 
gage is 21 ft. long and for the narrow gage 21 ft. 6 in. The 
tank cars are to be 23 ft. long, four-wheeled, for the broad 
gage, and 35 ft. long on trucks for the meter gage. The 
third type, vans for the conveyance of explosives, are to be 
19 ft. 6 in. long for the broad gage, and 21 ft. 6 in. for the 
narrow gage. 

Careful consideration has been given to the structural de- 
tails of the tank cars. The committee has decided to discard 
safety valves and to substitute a 10 per cent space above the 
level of the oil. The tank joints are to be welded and there 
will be no outlets of any description at the bottom. The 
committee recommends that the “sunshade” should stop 
about 18 in. up from the main platform so that an explosive 
mixture of gasoline vapor and air cannot accumulate under it. 
A 214-in. space is to be allowed between the outer “sunshade” 
and the inside lagging. To enable the entire contents of 
the tank to be withdrawn a well is to be welded to the bot- 
tom into which the suction pipe will dip. 

Some of the more important details recommended by the 
committee for the construction of cattle cars may be briefly 
summarized. Wooden floors are to be provided with drain 
holes, “blinded” below so that the contents cannot be pilfered 
should the wagons be used for the conveyance of goods, such 
as grain. The hinged doors are also of wood and cattle 
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guards are to be fitted in the door openings. Ventilators are 
omitted. 

Suggestions for improvements of the standard types of cars 
have been invited from business men and users generally to 
supplement the work of the committee. Of the suggestions 
made the following may be mentioned: No leather to be 
used for joints and valves, all joints, etc., are to be metal to 
metal; the filling pipe for tank cars to be extended down to 
within 4 in. of the tank bottom so as to avoid splashing, 
which may give rise to the formation of gas while the filling 
is in progress; the well welded to the tank bottom to be at 
least 6 in. deep and placed in the center of the car; the fill- 
ing pipes to be fitted with a cone screwed joint in place of a 
flanged joint; the dipping hole to be in 2 in. diameter. Oil 
companies have decided to provide their own float arrange- 
ments for determining when the tank is loaded as authorized. 

It was stated that the tank cars for the 5 ft. 6 in. gage 
were to be four-wheeled, while those for the meter gage were 
to have trucks, the reason being that it enables the cubical 
contents of the two types to be the same. Thus, a load could 
be transferred easily from a broad gage to a narrow gage, or 
vice versa. Oil shippers are practically unanimous in 
preferring welded tanks to riveted tanks. They have there- 
fore been recommended for both gages. It is a common ex- 
perience that in the case of accidents resulting in damage to 
rolling stock they may remain tight, whereas riveted tanks 
are liable to leak. | 

As regards vans for the conveyance of explosives, the fol- 
lowing points were recommended for consideration: They 
must be kept as cool as possible; the possibility of concus- 
sion must be reduced to a minimum; shifting of loads to be 
avoided as far as possible. To carry out these suggestions 
the wagons are to be provided with wooden casing boards 
round the sides, ends and roofs, with a space of 21% in. 
between these casing boards and the outer sheets, which is 
to be filled with slag wool to reduce the temperature. The 
outside of the vehicle is to be painted white. To reduce con- 
cussion the floor will be made of soft wood, 2% in. thick, 
carefully planed and firmly secured to the underframe by 
means of countersunk head bolts, to be sunk 1 in. into the 
planks, the bolt holes being plugged up with wood or sult- 
able substitute. 

The above is a brief summary of the salient points of the 
report of the Standard Wagon Revision Sub-Committee. It 
started its work in Calcutta during September, 1921, and 
finished in May, 1922. The time devoted to the report was 
considerably longer than that of the previous 1919 commit- 
tee which found three months sufficient for its duties. The 
work of these committees was rendered extremely difficult 
owing to the conflicting requirements of the mechanical and 
traffic staffs of the different railways. The committee has 
endeavored to embody the best features of modern design 
into vehicles which will serve as recommended standards 
of their respective types. The feature which the committee 
most desires to emphasize is that renewable parts, such as 
axle boxes, drawbars, buffers, wheels, brake shoes, etc., must 
always be interchangeable and, therefore, standard. 

No attempt has been made to provide friction draftgear on 
either the 5 ft. 6 in., or the meter gage vehicles, but there is 
no doubt that approved forms of this might be adopted with 
advantage provided they interchange with standard details 
and fit in with the fixed dimensions laid down. The eye 
end of the drawbar lends itself to the easy attachment of 
such a device. The coil springs for drawbars are inter- 
changeable with those used in the buffers. 

As the distances between the chief railway centers and 
depots in India are considerable and the means of rapid 
transport are limited, it is important that the principle of 
standardization should be adhered to not only in leading 
dimensions, but in general details and especially as regards 
those fittings known as “renewable.” 


What Car Foremen Owe Their Industry 


Foremen Must Lead and Train Their Men—Business Management 
of Repairs as Important as Technical Knowledge 


By C. B. Peck 


Associate Editor, Railway Mechanical Engineer 


HE five years which have elapsed since the inauguration 
of federal contro] of the railroads constitute the most 
trying period in the history of American railroads for 


the men charged with the responsibility of operating and. 


maintaining the properties. No group of these men has 
been more severely tried than the foremen in the mechanical 
department. During federal control they saw the morale 
of the men under their supervision seriously impaired, if not 
completely destroyed; they were forced to assume a constantly 
increasing responsibility at the same time that practically all 
authority in matters of discipline was taken from them. 

Then came the drastic retrenchment of 1921 which further 
disrupted car and locomotive maintenance organizations and, 
along with the extensive home movement of freight cars, 
caused a tremendous accumulation of cars held out of service 
for heavy repairs. The full effect of the improved business 
conditions in 1922 had hardly been felt before the officers 
and foremen of the mechanical department were again face 
to face with a crisis brought about by the shopmen’s strike. 
Men who have passed through such a series of events and can 
still smile, who will not admit that the railroad business is 
not the greatest industry in the country, have certainly been 
tried and not been found wanting. 

For the first time in the history of American railroads the 
weekly car loadings of revenue freight exceeded the million 
mark during the fall of 1920. The movement of such a 
volume of traffic was at that time hailed as a great accom- 
plishment. But over a million cars of revenue freight were 
loaded during two successive weeks last fall, and from the 
end of the bituminous coal strike late in August until the 
end of last year, the total volume of freight loaded was prac- 
tically the same as that for the similar period of the previous 
record year, 1920. You men know how much the car fore- 
man had to do with the accomplishment of that result and in 
the face of what odds he had to work. You have a right to 
feel a large measure of pride in the result. No mark of 


*A paper presented before the Car Foremen’s Association of St. Louis, 
March 6, 1923 


appreciation which the managements can show can be too 
great for the high type of loyalty which made this possible. 

But with the ending of the strike, which I believe marks 
the end of our worst troubles in the mechanical department, 
we can well afford to look back over these years of night- 
mare to see if they may not suggest something helpful for 
the future. It is quite evident that on many roads conditions 
in the shops and on the repair tracks are considerably dif- 
ferent than they were before the strike. Whether or not the 
changes prove to be of permanent benefit depends largely on 
how well we get the lessons of these last few years and 
the extent to which we put them into practice. 

All systematically organized operations tend to become so 
standardized that their performance ultimately grows to be 
largely a matter of routine. When the routine has once 
been developed, its constant repetition gradually wears such 
deep grooves in men’s habits of thought and action, that it 
becomes extremely inflexible. The conditions of the Nationa] 
Agreement marked the ultimate result of our habits of think- 
ing with respect to the requirements for the performance of 
the various jobs involved in the maintenance of equipment. 
The kinds of work to be performed by members of the various 
crafts became so minutely defined and the conditions sur- 
rounding their performance so narrowly fixed that reason- 
able efficiency was impossible and it seemed almost as though 
the rules had become the main object of the game. 


Inexperienced Men Do Good Work When Trained 


When emergency conditions arise the grooves of routine 
disappear. During the shopmen’s strike every officer and 
foreman on the job had to give constant thought to what he 
was going to do and how he was going to doit. The effective- 
ness with which the railroads continued to function through- 
out the strike is all the evidence needed to prove that every 
man charged with any responsibility was able to visualize 
the immediate end that had to be attained and to plan a 
course which would reach that end with no waste effort. But 
the wav equipment repairs were made with comparatively in- 
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experienced workmen raises a question as to whether some 
of the long established conditions are really essential. 
Remarkable results have been obtained with unskilled men. 
Men hired off the farm or taken from the office, after a few 
weeks of intensive training, have demonstrated their ability 
to turn out car repaits which compare favorably both in 
quality and quantity with the work turned out by what we con- 
sidered our trained men prior to the strike. There are several 
factors which account for this result. The first is the fresh 
interest with which men approached their tasks. They were 
subjected to no insidious suggestions that they curb a natural 
desire to develop skill and facility in the performance of 
their tasks. “The second is the intensive training which 
these new men received at the hands of the foreman. The 
third is specialization. No one could expect these men to 
acquire the skill of all-round mechanics in the short time 
which served to develop them into fairly effective workers. 
They did demonstrate the ability to become proficient in a 
specialized job, however, with a very small amount of in- 
tensive training. ; 


Apprenticeship 


One of the conditions inherited by the railroads of the 
present day is the apprenticeship system as we have long 
known it, in which boys who have not yet reached complete 
maturity are indentured for all-round training in the work of 
a particular craft. Where properly conducted, with a far- 
sighted regard to the future relations between the boy and 
the company he works for, not only has this system left 
little to be desired as to the development of skilled workmen, 
but has laid the foundation for future supervisors. There 
was a time when apprenticeship on the railroad and in those 
industries requiring the performance of similar kinds of 
work were much the same. For at least 10 years, however, 
there has been taking place a marked change in some of the 
industries. Highly specialized production methods have been 
constantly narrowing the field for the all-round mechanic 
and extending the field for the specialist, who can command 
good wages after a comparatively short period of training. 
This condition, which is most highly developed in the auto- 
mobile industry, has become general enough in many com- 
munities so that its effect has been felt by the railroads. At 
any rate, we are all more or less familiar with the fact that 
there has been a gradual change in the character of applicants 
for jobs as railroad apprentices in that length of time. 

Not many years ago the railroads placed considerable 
stress on giving prior consideration to the applications of 
sons of employees for apprenticeship and applications from 
boys within the railroad family, so to speak, were sufficiently 
numerous so that this provision actually played a part in the 
selection of apprentices. Not only has it now become prac- 
tically a dead letter, but it has been necessary to increase the 
age limit of applicants for regular apprenticeship, and this 
having failed to keep up the supply, to go further and give 
the helper a chance. 

If experience during the strike is any criterion it is evi- 
dent that forces for the maintenance of equipment can be kept 
up even though the former type of apprenticeship were 
gradually to disappear. Even though it may never meet all 
the requirements of the mechanical departments of the rail- 
roads, specialized training has sufficiently demonstrated its 
success in an emergency to make it a real factor for con- 
sideration in the future and we are justified in looking with 
more respect on the capacity of the humble helper to develop 
into a future skilled worker than we have generally done. 

It must be clearly kept in mind, however, that whatever the 
source from which skilled workmen are drawn and by what- 
ever name the system of developing them is called, it requires 
education and training, and for this the railroads must take 
the responsibility. One of the reasons for the success in 
the rapid development of unskilled men during the strike 
was the keen personal interest in training them taken by the 
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foremen, who indeed, were largely responsible for all that 
was done along this line. 

I have already suggested that one of the factors in secur- 
ing the splendid results it has been possible to attain with 
comparatively inexperienced men was the natural and un- 
hindered interest which they took in their jobs. The lack 
of this kind of interest was one of the leading causes for 
many of the mechanical department ills during the past five 
years. Indeed, this was so pronounced that some railroad 
officers have come to feel that their men were entirely devoid 
of a sense of honor—that they possessed so few of the com- 
mon virtues of human nature as to belong to a different class 
of beings from the rest of mankind. 


Attitude Toward the Job 


However, the employees themselves are not entirely to blame 
for the growth of the attitude which they have been taking 
toward the railroads and the jobs they were paid to perform. 
There are several causes which have led to the development 
of this attitude. One of these is the old idea, now pretty 
much outgrown, that the employer owes nothing to his em- 
ployee beyond the amount of his pay check and that it is the 
duty of every man in a supervisory position to oppose as a 
matter of principle, any improvement in conditions or pay 
sought by the employee. The development of a fighting 
spirit which in time grew extremely bitter, is the natural out- 
come of this complete opposition at every point in the con- 
sideration of questions each of which ought to have been 
settled in fairness on its own merits. This kind of oppo- 
sition, once in existence, made a fertile field for the activities 
of bad leadership, which, with a background of bitter feeling 
has not found it difficult to make conduct which the men 
would otherwise recognize as dishonest, seem to be justified. 

There is a natural human tendency in all men toward the 
establishment of satisfactory personal relationships in all 
the affairs of life. Now, there is nothing personal in the 
relationship between the employee and a corporation, as such, 
and as a practical matter the personal nature of the relation- 
ship between the employee and the head of a department must 
be very limited. The whole matter of a satisfactory personal 
relationship, or indeed of any personal relationship at all, 
then, comes right back to the foreman. Foremanship implies 
leadership to a far greater extent than is measured by the 
assignment and checking up on the performance of tasks. 
One of the greatest responsibilities of the foreman to his com- 
pany and to the railroad business as a whole is that of assum- 
ing a personal leadership over his men in all matters affecting 
their attitude toward the company they work for and the wel- 
fare of industry as a whole. 

Fortunately the attitude of hostility and the restrictive con- 
ditions of the National Agreement have been overdeveloped 
to such an extent that they have carried their own antidote. 
The relief with which the men on many roads view the clear- 
ing of the air and the willingness, even eagerness, with which 
they accept conditions which are less arbitrarily restrictive, 
both to the railroad and to their own personal opportunities, 
has been apparent for several months. This spirit offers the 
opportunity for the establishment of more natural and far 
more satisfactory personal relationships. It needs to be care- 
fully fostered. It will not maintain itself unless the man- 
agements and particularly the foremen take the utmost pains 
to meet the men half-way in a spirit of fairness on all ques- 
tions which may in the future arise between them, whether 
they be questions of wages, of working conditions, of the 
assignment of men to jobs, or promotion. 

Let no one think that he can with impunity restore the old 
fashioned despotic control. Men who work for a living 
have learned how to organize to deal with what they consider 
to be unfair conditions or unfair treatment and there are 
plenty of demagogues waiting to seize upon the faults of those 
who have the job of running the railroads, and use them to 
develop a class hatred against all employers, which in the 
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end, if they can accomplish their purpose, will destroy the 
prosperity of everybody in the country. 

How can such a result be avoided? In the first place let 
me say that I have absolutely no scheme of organization to 
suggest for handling matters which necessarily will always 
come up for adjustment between managements and men. 
Undoubtedly some machinery is necessary. But the poorest 
organized machine, well lubricated, will continue to run 
long after the most skilfully designed machine, operated with- 
out lubrication, has been thrown on the scrap heap. The 
important thing, then, in fostering the new spirit of co-opera- 
tion which is growing among employees in the mechanical 
department, is the maintenance of an attitude of the most 
scrupulous fairness on every question that has to be con- 
sidered. This is the lubricant that will make the simplest 
method of organization function with success and mutual 
satisfaction. But the least suspicion of sharp practice will 
act as sand in the bearings to destroy satisfactory relations no 
matter how carefully every contingency may have been an- 
ticipated by the provisions of an elaborate agreement. 

Does not every foreman owe it as much to his industry to 
use every resource at his command to keep up this spirit of 
fairness and co-operation, the absence of which eventually 
will destroy the business, as he does to be proficient in the 
rules of interchange or to organize his gangs and assign his 
work effectively? Ought he not to give as much thought to 
the exercise of his function as a leader of men as he does to 
the performance of his duties as a boss? 


Foremen Control Large Expenditures 


In 1920 car foremen supervised the expenditure of $714.- 
000,000 to maintain passenger and freight cars on the Class 
1 railroads. This amounts to over $3,000 for every mile of 
road and is over $100,000,000 greater than the amount 
spent in the maintenance of locomotives. In addition to their 
responsibility for the effective use of this vast sum they are 
responsible in a high degree for the safety of train operation 
as well as for one of the most important phases of inter 
railroad business,—car interchange. These duties all re- 
quire a high degree of technical knowledge, the nature and 
importance of which it is unnecessary to deal with before 
you men. What I do wish to dwell on for a few moments, 
however, is the danger of giving too much attention to the 
technical side of the foreman’s duties to the exclusion of any 
attention at all to the business aspect of spending the vast 
sum required to keep the rolling stock in operation. 


The title of my remarks suggests that the foreman has’ 


certain obligations to the industry. Before he can be held to 
any business responsibility, however, the head of the depart- 
ment and the management in general must place more stress 
on the business of car maintenance than on its highly special- 
ized technical aspects, and it owes it to the foreman to train 
him and give him every assistance possible so that he may 
develop judgment in the management of his operations on a 
business basis. 


Methods of Departmental Management 


There are two opposing ideas as to departmental manage- 
ment. One assumes the creation of a super-boss who dele- 
gates as. little authority to the supervisors directly on the 
ground as possible; who takes the credit for success and 
blames his subordinates for’ failure; who gives his subordi- 
nates as little information as possible and issues arbitrary 
orders without explanation. The other idea assumes that the 
office of the head of the department is a service bureau from 
which each subordinate has a right to expect real assistance 
in the way of information showing clearly how his operations 
tie into the performance of the department as a whole, as well 
as assistance in organizing to meet any unusual conditions 
Which may arise. 

There is at least one car department in which this idea has 
been carried out to the extent that each foreman in charge of 
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a car repair point has become practically a business manager 
over his operations. He is controlled by a budget system, but 
within his appropriation he has the authority to take his 
own measures and must assume the responsibility for the 
result. Each month he must render a report of his opera- 
tions and after all these reports have been compiled and 
digested at the general office he gets a copy of the combined 
report which gives him the same picture of the operation of 
the department as a whole that the management has. 

Many car foremen operate at outlying points where they 
have little opportunity to come directly in contact ‘with the 
head of the department and ordinarily find it difficult to keep 
closely in touch with what is going on elsewhere. To attain 
the highest possible success, these men must be encouraged 
to develop initiative and must be given authority to settle on 
the ground every possible local question arising between their 
own department and other departments, without the necessity 
of referring it to a distant headquarters. Will not efforts 
spent in furnishing these men all the information possible as 
to the relation of their work to the railroad as a whole and 
in guiding them in the development of sound judgment and 
initiative be far more valuable to the railroad than all the 
efforts which possibly can be put forth to run their job for 
them from the general office? 

The type of initiative of which I have been speaking does 
not imply any lack of control either of the extent of the op- 
erations or of standards of maintenance. It means an in- 
formed body of men who can carry out general instruc- 
tions as to standards intelligently because they know the rea- 
son why those instructions are necessary. 


Cars Must Be Available 


The real business object of the car department is to keep 
cars available for service the largest possible percentage of 
the time. Since September 1, there has been a continuous 
net car shortage which reached its largest proportions late in 
October. It is evident that during a time of car shortage 
every car that must be held out of service for repairs repre- 
sents a direct loss of revenue to the railroads, which amounts 
on the average to somewhere in the neighborhood of $200 a 
month. And if, in order to overcome an unnecessarily high 
percentage of bad order cars, the railroads buy more cars 
than they would otherwise require, they are obliged to pay the 
carrying charges on an investment of from $1,700 to $3,000 
for every such car purchased. Furthermore, it is well to keep 
in mind the fact that the interest and depreciation on this 
investment keep on piling up during the period when there 
are normally more cars than the railroads can use as well as 
during the time when every car is required for traffic. 

The railroads have made a good showing in the last few 
months in reducing the number of cars held out of service 
awaiting heavy repairs. There is, of course, some question 
as to what extent this reduction has been affected by return- 
ing them to service with the smallest amount of patch work 
possible, and how much it is due to constructive work which 
will keep the cars in service for the next four or five years 
with only occasional attention for running repairs. For 
the country as a whole bad order had been reduced from about 
13 per cent at the end of September to 9.2 per cent at the 
beginning of February. The latter figure, however, in a 
period of car shortage, is sufficient to indicate that there is a 
long pull ahead of the car departments before conditions can 
be considered satisfactory. 

With the present pressing demand for cars every car de- 
partment officer is faced with a most difficult problem of 
making every man hour and every cent expended in car re- 
pairs give the maximum return in days of revenue service. 
Patchwork will not accomplish this result. It is only defer- 
ring the day of reckoning from the present shortage until the 
next, since little may be expected in the way of improvement 
during the intermediate period of slack business, andyis shift- 
ing the responsibility from one; repair, track (to another, 
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It would be useless for me to attempt to tell you how that 
problem is going to be solved under present conditions. In- 
deed, the maximum return in days available for service for 
every dollar of maintenance expenditure can not be attained 
by any emergency measures, but only on the basis of a well 
developed policy, which, when once established, is consistently 
adhered to year in and year out. 


Program for Maintenance 


Generally speaking, there has been little in the way of 
consistent policies with respect to freight car maintenance. A 
few railroads, however, have attempted to develop a system- 
atic freight car maintenance program similar to that gen- 
erally adhered to in the repair of locomotives. Instead of 
permitting freight cars to run until they are returned home 
in such condition that they are fit for no further service, years 
after they should have been overhauled, a definite period of, 
say, 7 to 11 years is established, depending upon the type of 
construction and character of service the car is designed to 
perform, after which the car is shopped. 

It will be generally admitted that such a plan will save 
many trips to repair tracks for jobs of a patchwork nature 
from which no adequate service return is obtained. It is also 
reasonable to expect that a carefully considered program of 
this kind will put the roads in a position to provide more 
serviceable cars when they are most needed, with less fre- 
quent resort to emergency measures and, therefore, with the 
least upsetting of the planned operations of the department. 
This is merely applying the principles of scheduling and 
dispatching which have met with such success in reducing 
lost motion and waste in shop operation, to the operations of 
the department as a whole. Is it not reasonable to expect 
from it the same benefits in this broader field that have act- 
ually been obtained in the narrower and more specialized 
field of shop operation ? 


Transportation Vital 


There is one other obligation which the foreman owes to 
his industry that I would like to suggest. There is no 
greater industry than that in which we are all directly or 
indirectly engaged. The foundation of our whole material 
civilization is transportation. Without it we would all have 
to go back to scratching our own living out of the ground, 
with the aid of the most primitive implements. We would 
have to produce our own textile goods on the spinning wheel 
and hand loom. In fact, each family would have to become 
a self-supporting unit, and for many of us I am afraid that 
would mean an increase of many hours in the day’s work. 

Twenty-five vears ago Harriman spent $25,000,000 in 
about three years in rebuilding and re-equipping the run- 
down Union Pacific. In doing so he made a fortune for 
himself through the increase in the value of his holdings in 
Union Pacific stock. Why? Because the territory served by 
that railroad was awaiting the opportunity to develop and it 
did develop just as rapidly as the increasing capacity of 
the railroad to haul out the products of the soil and haul in 
the needed manufactured goods, would permit. Harriman’s 
own estimate was that he saved the territory served by the 
Union Pacific at least 10 years of waiting. 

This gives some idea of what the expansion of railroad 
facilities means to the expansion of the other industries upon 
the success or failure of which the prosperity of the country 
depends. Without the constant expansion of railroad capa- 
city a continuous increase in the volume of commodities pro- 
duced in this country is impossible. 

There is a well organized effort, both in and out of Con- 
gress, to destroy the railroads as privately owned and oper- 
ated property, in order that a situation may be created in 
which government will be forced to take them over. 
~ I do not come here to discuss with you the relative merits 
of private ownership and government ownership of the rail- 
roads. Some of you men may believe that the interests of 
the public and the employees would be best served if the rail- 
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roads were owned and operated by the government. I have 
no quarrel with any such sincere belief. I do want to call 
attention to one thing, however, and that is that to bring 
about a state of government ownership through the process of 
destroying the property of the railroads and their earning 
capacity merely because they are privately owned, serves 
neither the interests of the employees nor the public. 

Whatever his opinion may be as to the correct ultimate 
solution of the railroad problem, no man who gets his living 
from the transportation business can afford to jeopardize his 
own interests by furthering, either actively or passively, the 
campaign of misrepresentation by which it is hoped to bring 
about the repeal of the Transportation Act and the passage 
of legislation by which the government can first destroy the 
value of the properties by removing their earning power and 
then can buy them from their owners at the depreciated value 
created by this vandalism. 


Interests of Roads and Employees Common 


In an address before the February meeting of the Western 
Railway Club, W. G. Lee, president of the Brotherhood of 
Railroad Trainmen, clearly showed where the interest of the 
employees lies in this matter. He put it this way. 

“The public has been diverted in the past few years by 
public statements made by railroad companies and their em- 
ployees. The roads have said that transportation employees 
were extravagantly paid, that they had the easiest positions 
and the highest pay of any employees in the country, and 
that further concessions granted them simply meant robbing 
the public pocketbook, which, in this instance the railroad 
companies were quite prepared to protect. The railroad em- 
ployees have countered by setting forth that the railway com- 
panies were extravagantly operated, that because of watered 
stocks, dishonest management and inefficient operation they 
were, in many instances, not showing the revenues they 
should, and insisting that if they were given honest manage- 
ment, there would be no difficulty in meeting the wage de- 
mands of their employees. Whether we agree on all subjects 
that come between us or not, we must agree that in the 
public estimation the railroad companies and their employees 
are not separated. The public accepts both statements as 
gospel truth and exacts its toll of transportation service at 
its own price against both of them. 

“Let us satisfy the public that the railway companies and 
their employees are not what they have called each other, 
but that they are exactly the contrary; that they are serving 
the transportation needs of this country in a more efficient 
manner than they are being served in any other country in 
the world; that the railroad companies are efficiently man- 
aged; that their emplovees are giving efficient service, and 
that both of them are worthy of their hire.” 

If we are going to have government ownership let us get 
it in an orderly manner. Let us not subject ourselves to the 
necessity of spending long years of our lives engaged in a 
bankrupt business with all the hardship that it will entail on 
the employees particularly and on the public in general. 

In this matter is one of the most important duties that the 
foreman owes to the business in which he is engaged. If 
he has assumed the position of leadership among the men 
for whose work he is responsible, who is in a better position 
to keep them thinking straight on this all-important question, 
and who is in a better position to speak for the industry in 
his community? But if the foreman is to fulfill this duty 
which he owes to the business in which he is engaged, he has 
a right to be informed as to what the facts are with respect to 
it. Here is an opportunity and a duty for the management, 
which it ought not to let pass. The more every man in the 
business knows about the problems of the management and 
how they are being met, the more loyal he is likely to he to 
the company by which he is emploved and in that lovalty 
the management has a real weapon with which /to_ meet some 
of the attacks of misrepresentation_to whichit is. subjected. 


Compact Air Brake Test Rack 


in Enginehouse 


ONE of the important functions of an enginehouse is to 

keep the air brake equipment on locomotives and ten- 
ders in the best possible operating condition. The air 
brake test rack shown in the illustration assists in attaining 
this end at the Hoboken enginehouse of the Delaware, Lack- 
awanna & Western. This test rack was constructed recently 


A Compact Alr Brake Test Rack Recently Instaiied at the Hoboken Enginehouse of the D., L. & W. 


by local enginehouse men under the direction of M. R. 
Feeley, general enginehouse foreman. l 
Before considering a description of the test rack, its 
advantages may be pointed out. It frequently saves a con- 
siderable amount of time in getting locomotives with de- 
fective brake equipment back into service; it speeds up the 
repair of all parts of the air brake equipment. By having 
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one or more of each kind of valve repaired in advance, when 
a locomotive comes in with a defective brake valve for 
example, the valve is removed and another which has been 
recently tested is applied without loss of time. This prevents 
holding the locomotive out of service while repairing the 
defective brake valve. 

Another important point is that the repaired brake valve 
has been tested and is known to be correct. If for any 
reason, therefore, the brakes do not work the trouble can be 
looked for elsewhere than in the brake valve. This test rack 
makes the enginehouse self-sustain- 
ing as far as air brake repairs are 
concerned except for the air com- 
pressors. The actual work of re- 
pairing air brake valves is facili- 
tated by means of this test rack 
because the valves can be applied to 
the rack, defective parts being 
quickly indicated to experienced 
repairmen by the readings of the 
gages. | 

In general, this brake test rack 
is a duplication in compact form 
of the air brake equipment on a 
locomotive and tender. The air 
compressor is driven by air from 
the shop line at 100 Ib. The 
lower air cylinder is bushed and in 
addition has 100 lb. air pressure 
piped to the inlet. This enables 
the compressor at a few strokes to 
develop pressure up to 140 lb., at 
which the governor is set. A gage 
and governor is applied as in the 
actual installation of a locomotive. 
The location of the various valves 
is indicated plainly in the illustra- 
tion and from left to right near the 
floor can be seen the engine brake 
cylinder, tender brake cylinder and 
auxiliary reservoir under the bench. 
Extra capacity in the train line to 
compensate for the train line capac- 
ity in actual service has been obtained by means of additional 
reservoirs and manifolds. 

In addition to parts of the air brake equipment, arrange- 
ment has been made to test the bell ringer and sand valve. 
The following is a list of valves and parts which can be 
tested on this test rack, the numbers giving the location: 
(1) bell ringer, (2) distributing valve, (3) sander valve, 
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(4) signal line reducing valve, (5) train line and signal line 
feed valves, (6) H-6 automatic brake valve, (7) D-5 auto- 
matic brake valve, (8) ET straight air brake valve, (9) 
locomotive plain triple valve, (10) S-3-A independent brake 
valve, (11) air compressor governor, (12) tender quick action 
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triple valve, (13) high speed reducing valve, (14): signal line 
whistle valve. It will be noted that the bell ringer is at- 
tached to an actual bell from which the clapper has been 
removed and thus the device is given a test under actual 
working conditions. 


Mechanical Gas Cutting Torch a Labor-Saver 


Proves Value at Billerica Shops of the Boston & Maine— 
Wide Variety of Possible Uses 


T woukd be easier to mention the locomotive and car re- 
pair parts which cannot be shaped with the mechanical 
oxyacetylene cutting torch rather than those which can. 

The mechanical torch illustrated is installed in the Boston 


Parts ProFirep Witu MECHANICAL TorcH 


Name of Part Time 
Large side rod (complete)............ cc eee cence eens 65 min 
Solid main rod (inside and out)............0 00 c eee 80 min 
Frame section (dependent on size)..........00 eee eee 120 min. 
Radius rod (long fork end).......... ccc cee eee ess.. 15 min. 
Union link (fork ends)......... 0. cee ee eee eens 5 min. 
Walschacrt link (oc. iie so ace Bee ose ie Baek 45 min 
Drawbar (including hcles)......... 0... ccc eee eee eee 30 min. 
Guide yoke (complete)......... 0c. cece eee eens 22 min. 
Guide (allover) nck gaca 5 was eo ee Res gee eS 25 min 
Main rod straps (inside and ont). .... ccc cee eee ees 35 min. 
Four bar crossheads....... 0.0... ccc eee ee reseso 28 min. 


& Maine repair shops, North Billerica, Mass., and represents 
a type of equipment which has already accomplished im- 
portant economies in several shops throughout the country. 


tions on some parts are entirely eliminated and on others 
greatly reduced. The time and cost of machine operations 
are also lessened and in certain cases subsequent machining 
can be foregone entirely, saving the entire cost of this opera- 
tion. Parts made of high-carbon steel, however, are sub- 
ject to surface checks due to unequal expansion and contrac- 
tion as the torch passes over the surfaces. On parts of this 
character it has been found best to take a light finishing 
machine cut after blocking out with the mechanical torch. 
This practice, of course, involves setting up the work for 
machining, but far less time is required because most of the 
stock has been blocked out with the torch. Low carbon 
hammered steel as a rule does not check, eliminating diffi- 
culty from this source. 


Description of Equipment 


Referring to Fig. 1, the construction and use of this me- 
chanical oxyacetylene cutting torch will be readily apparent. 
The laying-out table 4 and the billet to be cut, B, are both 
supported on a channel iron frame work bolted to cast-iron 


Fig. 1—Mechanical Oxyacetylene Cutting Torch Equipment Profiling a Large Front Frame Section from a 5-In. Billet 


The accompanying table shows some of the parts profiled on 
this machine together with the approximate time required 
for each operation. 

The character of the work turned out on this machine is 
excellent and the amount of time and labor saved in the 
representative operations listed will be appreciated by anyone 
familiar with locomotive shop work. Heavy forging opera- 


box legs. (Cast-iron is used as the cross members will not be 
so readily cut when the torch passes over them). The movable 
arms of the device are supported on two uprights CC, the 
arm arrangement forming a pantograph so that any motion 
given to tracing wheel W will be imparted, both as to direc- 
tion and amount, to torch T. A small electric motor M is 
geared to drive the tracing wheel W, imparting a positive 
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steady movement to the wheel support and consequently to 
the cutting torch. 

The cutting torch T is provided with the ordinary adjust- 
ments and tips for controlling the flame to suit various kinds 
and thicknesses of metal. Two lengths of hose H supply 
oxygen and acetylene to the torch and this hose is supported 
in the lodps shown from an overhead radial arm, the base 
of which is shown at F. This arrangement permits easy 
movement of the hose to suit the movement of the torch. 
Three lines are apparent at H and one of these is the electric 
wire extension which appears wound around the horizontal 
arm and transmits electric current to the motor M. 

In using this machine, the part to be formed is laid out on 
table A and one operator starts motor M guiding the tracing 
wheel over the outline. Sometimes a straight edge is used to 
assist him in following the straight line exactly. Templates 
are used for standard shapes and parts. Odd shapes are 
simply chalked on the layout table. 

The second operator adjusts the cutting torch and watches 
it constantly to keep it at just the right adjustment. What- 
ever shape is traced by wheel W will be cut by torch T. 
Before starting a cut on a big billet, as illustrated, it has been 


Fig. 2—View from Another Angle Showing Method of Supporting 
Billet 


found best to run over the outline first with the torch, pre- 
heating the billet and breaking up any scale or oxides on 
the surface. A smoother job is thereby obtained. 

This machine has a capacity to cut metal up to 14 in. 
thick by 12 ft. long. Straight lines, circles and irregular 
lines be cut with equal ease. By means of a special exten- 
sion arm arrangement large circles for boiler work can be 
cut. 


Accuracy and Smooth Finish Secured 


The accuracy and finish secured by this power-driven cut- 
ting torch is far superior to anything that can be obtained by 
hand. It is well known that with a hand-operated torch 
the effects of breathing and even heart action are reflected 
on the work, but such irregularities are eliminated by the 
constant speed motor drive of this machine. On many parts 
the finish is such that machining is not necessary. 

The billet, illustrated in Fig. 1, is being cut into a 
large front frame section, the billet being 5 in. thick and the 
frame section 34 in. wide by 10 ft. long. Fig. 2 gives a 
better view of the billet, showing the method of supporting 
it on the channel irons and with a chain fall. A heavy cut 
is being taken along the outer edge. 

Referring to Fig. 3, some of the work performed on this 
machine is indicated as follows: (A) guide yokes, (B) 
engine truck equalizers, (C) safety drawbars, (D) radius 
rods, and a pile of union links in the background. The 
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radius rods, it will be noted, are forged out in accordance 
with the usual practice and the long fork ends cut out with 
the mechanical torch. The same method is used with the 
union links. The equalizers are offset by forging and the 
ends cut to the standard shape and size with the torch. The 
safety drawbars are outlined and have the two holes cut 
with the torch, requiring no machining. 

A careful check is kept on costs with this machine at 
Billerica shops to make sure that parts are not cut out 


Fig. 3—Famillar Locomotive Parts Profiled with Mechanical Gas 
Cutting Torch 


which can be more cheaply bought, but the demand for work 
already exceeds the capacity of one machine and it is said 
that another could be profitably employed. The possibilities 
of mechanical gas cutting equipment in railroad shops is 
almost limitless. 


Testing Hose Nipples and Couplings 
Before Mounting ` 


By T. H. Birch 


Air Brake Foreman, Chicago, Milwaukee & St. Paul, 
Milwaukee, Wis. 


T has been our experience that many hose nipples develop 

porosity and sand hcles, a condition which has been al- 
most impossible to detect until the nipples have been mounted 
in the hose. This is especially true with respect to steam 
hose ‘nipples and it therefore frequently becomes necessary 
to dismantle hose after the nipples have been mounted. The 
same condition has been experienced in the use of second- 
hand air hose couplings. The only guide to the condition 
of these couplings has been the A. R. A. gages and the in- 
spection for such defects as were visible to the eye. It was, 
therefore, necessary to test all air hose after mounting, with 
the result that about 15 per cent of all hose mounted had 
to be worked over because of defects in the couplings which 
were not evident until the hose were tested. 

To eliminate these two causes for duplication of work, the 
two devices here illustrated have been developed and in- 
stalled in the air brake department of the Chicago, Mil- 
waukee & St. Paul shops at West Milwaukee. 

The drawing of the hose nipple testing device needs little 
explanation. ‘A slack adjuster cylinder, mounted on a 
frame of 34 in. by 7 in. material, provides the means for 
clamping the nipple in place, one end bearing against a rub- 
ber pad attached to the end of the piston and the other 
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against a similar pad mounted on a block on the bench’ to 
which the device is attached. The lower end of the nipple 
sets over the end of a pipe connection, through which air is 
admitted. In order thac irregularities in the faces of the 
nipple may not interfere with properly sealing the ends, the 
upper seal is arranged to swing freely on the end of the 
piston. Two 3%-in. stop cocks, the handles of which are 
connected with a link, control the supply of air to the slack 
adjuster cylinder and through necessary piping to the nipple 
pipe connection. 

In using the device, the hose nipples are first dipped in 


Air Supply. 


Fig. 1—Front and Side Views 


a pail of soap suds and then tested while still wet. In this 
way sand holes and other porous places will be indicated im- 
mediately by the bubbles. 

The brake hose coupling testing device is assembled on a 
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Fig. 2—Brake Hose Coupling Testing Device 


base plate of 34-in. material, 11 in. wide by 36 in. long. 
At one end of this plate is bolted an 8-in. brake cylinder and 
at the other end an angle bracket to hold the stationary half 
of the hose clamp. The movable half the clamp is attached 
to the end of the brake cylinder piston. A standard brake 
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hose, connected to a 14-in. air supply pipe by a mipple and 
reducer, is located at right angles to the center line of the 
cylinder so that the open end comes between the clamp jaws. 
This end of the hose is reamed out so that the hose coupling 
can be readily inserted by hand. With the coupling in place 
a dummy coupling is attached and the three-way valve shown 
in the drawing is opened. This causes the piston to move 
outward, clamping the hose on the coupling just ahead of 
the enlarged portion of the coupling shank. At the same 
time, air pressure is admitted to the hose so that the coupling 
is subjected to a pressure test. With the aid of a brush 
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of Hose Nipple Testing Device 


and soap-suds, defective couplings are immediately de- 
tected. 

As the hose wears, the end may be cut off and the hose 
moved forward by lengthening the nipple at the pipe con- 
nection end. In this way all but a few inches of the hose 
may be worn out before it becomes necessary to apply a new 
one. 

In testing signal hose couplings, the standard brake hose 
is replaced with a signal hose and clamp jaws of suitable 
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Fig. 3—Detalls of Coupling Testing Device 


dimensions are substituted for the jaws which are shown in 
the drawing. 

Since couplings have been tested in this device it has not 
been necessary to reject a single hose after mounting on ac- 
count of defective couplings. The cost of making the test 
has been found to be cne-half cent per coupling, including 
the cost of the necessary trucking. Not only has this prac- 
tice saved a considerable duplication of work but it is also 
well to remember that some injury is done to the air hose 
tube if it is dismantled after once being assembled. 
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Fig. 1—Combination Chuck for Holding Packing Pot 
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Fig. 3—Forming the Offset and Cutting Of a Ring 


Machining Valve and Cylinder Packing 


Outline of Machining Practice Followed at the Huntington 
Shops of the Chesapeake & Ohio 


By E. A. Murray 
Shop Superintendent, Chesapeake & Ohio, Huntington, W. Va. 


EVERAL articles descriptive of different methods of ma- 
chining valve and cylinder packing have been printed 
recently, and since the methods of performing these im- 

portant operations at Huntington shops are somewhat differ- 
ent from those previously described they will be of interest to 


Fig. 2—Drawing of Special Chuck Jaw Shown in Fig. 1 


at least a few of the many readers of the Railway Mechanical 
Engineer. 

The following is the practice adhered to in machining 
valve packing rings: 

First Operatton—The packing pot is chucked in a com- 
bination boring mill chuck illustrated in Fig. 1. Owing to 
the design of this chuck, it is not necessary to have clamping 
lugs cast on the packing pot, and the pot can be used to 
within 11% in. of the bottom. The chuck jaws bear on the 
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inside as well as the outside of the casting, preventing it 
from slipping or being clamped out of shape. Greater cut- 
ting feeds-and speeds can be used without danger of pulling 
the casting out of the chuck; there is a saving of materials; 
there is less danger of the last few rings being defective 
owing to excessive outside pressure of the chuck jaws. 

A drawing of this special chuck is shown in Fig. 2, from 
which the simplicity of the design will be evident. The solid 
jaw A is held in the correct position on the chuck to suit 
different diameters by means of two square-headed 7-in. 
tap bolts which are threaded into the 63-in. tee bar, the 
latter being an accurate fit in the body of the chuck. A 
l4-in. by 5g-in. key holds jaw A positively against radial 


Fig. 4—Four Rings Are Held in a Special Shaper Chuck and Cut 
at One Time 


movement except with the tee bar. Sliding jaw B is an 
accurate fit in a slot of the proper dimensions in jaw A, 
being tightened by means of the 114-in. nuts, gripping the 
casting on the inside and holding it far more firmly than 
is possible with ordinary methods. 

Second Operation—The nacking pot is machined on the 


298 


inside and outside, using both heads at the same time. The 
outside diameter is made 1% in. larger than the finished size, 
which allows the ring later to be cut, compressed, and turned 
to the finished size. 

Third Operation—The offset in the packing ring is ma- 
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jaws in the shaper. Plates B, correctly alined with the filler 
block by two dowels, are cut away to allow special shaper 
tool C to cut the required slot in the rings. This slot is 7/16 
in. wide and is the allowance made for spring. It will be 
noted that filling block A is provided with two radii 6 1/32 
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Liner for Cutting Piston Rings 
Fig. 5—Details of Special Chuck and Tools for Cutting Valve and Cylinder Packing Rings 


chined, as shown in Fig. 3, using a forming tool in the right 
tool post while the ring is being cut off with a cutting-off 
tool in the left tool post. The top of the ring is finished, 
allowance being made in cutting off for truing the ring on 
the plain side. 

Fourth Operation—The packing rings are chucked indi- 
vidually in a lathe and faced off, using a snap gage to get the 
correct thickness. | 

Fifth Operation—The rings are placed in a special chuck 


Fig. 6—Turning Mandrell, and Roller for Compressing Rings 


on the shaping machine, four rings being cut at one chucking, 
as shown in Fig. 4. Details of this chuck and the cutting 
tools are given in Fig. 5. Referring to Fig. 5, A is the filler 
block which supports the packing rings, two end plates B 
holding the rings firmly when compressed between the chuck 


in. and 81/16 in. respectively to accommodate rings of dif- 
ferent diameters. 

Sixth Operation—The packing rings are chucked four at 
a time for final turning in an engine lathe in the special 
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Fig. 7—Cylinder Packing Pot Being Grooved with Two Cutters on 
Each Side 


mandrel shown in Fig. 6. This mandrel is so designed that 
the rings are held between a base plate in the lathe chuck 
and a follower plate, the latter being tightened with sufficient 
pressure to retain the rings in compression by friction be- 
tween the sides. The rings are first placed in the mandrel 
and the follower plate tightened slightly. By revolving the 
mandrel and using the hardened roller illustrated in the 
lathe tool post, the rings can be gradually compressed until 
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the ends come together. The roller is then removed from the 
tool post, replaced by a lathe tool, and the rings turned to 
the exact diameter of the valve chamber bushings. 

By this method of machining, the packing rings have a 
full bearing in the valve chamber bushings and do not bear 
at three points as would be the case if the rings were turned 
larger than the diameter of the bushings and cut so as to 
get the proper tension against the bushings. Moreover, a 


Fig. 8—Valve Packing Chuck Inverted and Used for Holding 


Cylinder Packing 


great many of the old packing rings can be reclaimed by 
using this method. Rings which have been removed from 
larger valve chambers are turned down and trued for smaller 
ones, being then practically as effective as new rings. 

The problem of providing cylinder packing for locomo- 
tives on any of the larger roads is a difficult one. Unless the 
proper material is used and correct methods of machining, 
the life of the packing will be limited and power will be lost, 
due to steam leakage by the rings. In view of the large 
number of packing rings used annually, the rings should be 
produced on a quantity basis with the most careful attention 
to methods of machining. 


Methods of Machining Cylinder Packing 


The following practice is adhered to in machining cylinder 
packing at the Huntington shops: 

First Operation—The packing pot is chucked on a vertical 
boring mill table, using special jaws of the same design as 
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small enough to provide sufficient metal to hold the rings in- 
tact while the casting is grooved, after which the rings are 
bored off. 

Second Operation—The entire casting is grooved as shown 
in Fig. 7, using a double tool in either head. The experi- 
ence at Huntington shops has shown this method to be much 
better and quicker than when using four cutting off tools in 
cne head. 

Third Operatton—The packing rings are faced off on the 
upper side using one head, the second head being used in 
boring off the rings. 

Fourth Operation—The packing rings are then clamped 
to the boring mill table and faced off one at a time on the 
unfinished side. 

Fifth Operation—The packing rings are placed in a spe- 
cial chuck, after being cut, and machined to suit dowels in, 
the piston head as illustrated in Fig. 8. It will be noted 
that the chuck in Fig. 8 is the same one shown in Figs. 4 and 
5 inverted. Referring to Fig. 5, by inverting block 4, the 
large 18-in. radius is brought to the top for holding cylinder 
packing rings. Liner D, used to allow.for variations in 
packing ring width, has the same radius on the bottom as 
filling block A and the two 34-in. slots allow it to slip on 
over the dowels and between the end plates B. End plates 
B are cut out as shown, so as not to interfere with toolholder 
and cutting tools E as they cut the packing rings. 

Particular attention is called to tool holder E and the 
means provided for adjusting the cutting tools. In Fig. 5 
the tools are shown in position for cutting 21/32 in. out of 
rings with 3/16 in. spring. The tools shown are also used 
for cutting 27/32 in. out of rings with 4 in. spring by using 
two of the small 3/32 in. liners illustrated. The liners afford 
an easy and accurate means of adjusting the cutting tools in 
toolholder E. Two special tools, as shown in Fig. 5, are 
used when cutting rings with 5/16 in., % in., 7/16 in., 
YY in. and 9/16 in. spring. 


Firing-Up Shed 


"THE firing-up shed illustrated is a new structure recently 

completed by the Boston & Maine at its locomotive re- 
pair shops, North Billerica, Mass. In that latitude climatic 
conditions are such that cold weather, snow and rain fre- 
quently hinder outside work. It was formerly necessary to 
put the finishing touches on locomotives, fire them up, and 
make minor changes outdoors after the trial runs, and, in 


New Firing-Up Shed Recently Completed for the Boston & Maine at Bilierica Shops 


those previously described for holding valve packing rings. 
The inside and outside of the casting is then machined in 
accordance with the usual practice, using both heads of the 
machine at the same time. The inside diameter is made 


order to protect the men and expedite the work, this firing-up 


shed was constructed. 
The shed is 209 ft. long by 47 ft. wide, covering two 


tracks, and holding four locomotives of the largest class with 
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tenders connected. Steam, compressed air, water and electric 
light are provided. The building is fireproof throughout. 
It is proposed to install a small motor-driven lathe, a drill, 
a small planer, also a blacksmith fire, and this equipment 
will save countless steps and much time formerly spent run- 
ning back and forth between locomotives which are being 
finished and the main machine shop which is located at 
some distance. Arrangements have been made for smoke 
jacks to remove the smoke, and electric light extensions in 
place of smoking oil torches heretofore used will also aid 
greatly in handling the work. Lockers and toilets are pro- 
vided for the men and every attempt has been made to pro- 
vide good working conditions. 


Washing Out Locomotive Boilers 
By A. Wrench 


Crewe, England 


BOILER washing is an important branch of locomotive 

maintenance, which if neglected will impair steaming and 
cause waste of fuel. The water spaces of locomotive boilers, 
being narrow and transversed with a large number of stays, 
soon get blocked up if neglected, especially those parts which 
are difficult of access or which form a ledge for the accumu- 
lation of scale and sediment. Parts situated behind driving 
wheels are frequently inaccessible for efficient washing out, 
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Varlous Types of Washout Plugs and Caps 


and it is in these parts where sediment is most likely to col- 
lect. 

Scale and sediment also form among the tubes, causing 
them to leak; become overheated, and collapse. While in- 
specting boilers in the Ypres sector during the war, the writer 
found a boiler in which several brass tubes had fused owing 
to the extremely hard deposit which had been allowed to 
collect in the boiler. 

In most locomotive boilers. washout plugs are placed in 
difficult positions, the boiler washer having to operate through 


MECHANICAL ENGINEER 


VoL. 97, No. 5 


the spokes of wheels, behind cranks, under foot plates, be- 
hind steam and blast pipes and between superheater element 
tubes. These positions are largely inseparable from locomo- 
tive design, but sufficient consideration is often not given 
to washout facilities. 

The use of various shaped nozzles and a good pressure of 
water is necessary to keep the firebox water spaces clean, but 
usually it is necessary to remove tubes periodically to keep 
the barrel clean. A blow-off cock underneath the barrel 
about two feet from the throat plate will assist in keeping 
the spaces between the tubes clean if regularly used. Two 
washout plugs at the bottom of the smokebox tube plate will 
keep the boiler bottom clean. Some designers fit a washout 
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plug in the firebox tube plate, but the head of this plug soon 
burns away and renders it useless. Judging from experience 
on many types of locomotives of American, British and 
French make, the writer is of the opinion that washout plugs 
should be distributed as shown in Fig. 8, which will enable 
the water spaces to be cleaned and inspected. The use of 
an electric globe fitted to the end of a wire rod and a mirror 
is useful when examining water spaces. 

Generally handholes are not in favor in locomotive prac- 
tice, plugs being used in preference. The screwed plug is 
most extensively used but owing to wear on the threads of 
the hole caused by the use of the washing out rod, screwed 
plugs are constantly leaking and have to be refitted. The 
cap washout plugs overcome this trouble and rarely leak. 
They are more expensive to make, but cheaper in upkeep. 
They are usually fitted to the wrapper or covering plate above 
the inner firebox crown since steam blowing from plugs in 
this position is conspicuous when the locomotive is in the 
station and would be a hindrance to the engine driver on 
the lookout for signals. Cap washout plugs are not usually 
fitted to the lower firebox parts, but if space allowed, they 
could be fitted there with advantage as it is on these holes 
that most wear from using a rod occurs. A disadvantage of 
this type of plug from a boiler inspector’s point of view, lies 
in the fact that it is more difficult to examine the water spaces 
through them, than through the screwed hole. The Hunslet 
Engine Company fitted a two-way washout cap plug to the 
bottom throat plate positions of the locomotive boilers sup- 
plied to the British government during the war, which over- 
comes the foregoing objection. A sketch of a two-way plug is 
shown in Figs. 6 and 7. l 

The pressure of water necessary for running shed washing 
out purposes is about 60 lb. per sq. in. The hose should be 
applied in a systematic manner, washing out the highest 
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parts of the boiler first and finishing the operation by wash- 
ing the mudring. ‘The water spaces should be inspected by 
a competent person after washing out is completed. Large 
locomotives on express service are washed out twice a week 
after about 700 miles running, but where the blow-off cocks 
are systematically used, the boilers are washed out weekly. 


Boring Mallet Hinge Castings 


By J. H. Hahn 
Machine Shop Foreman, Norfolk & Western, 
Portsmouth, Ohio 


HE illustrations show the details of a portable boring 

bar, designed by A. B. Gift, tool room foreman, for 
boring the bushing holes in hinge castings on Mallet articu- 
lated compound locomotives. Quite a few methods are em- 
ployed at different shops for boring these castings for 
application of new articulating pin bushings, but the bar, 
illustrated in Fig. 1, is one of the best for this purpose that 
the writer has ever seen, and can also be used for other work 
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pieces of rail are placed directly under the castings, leveled, 
and the bar placed in position for boring. The four screws 
are then run down tight against the rails, holding the bar 
rigid. The bar is then lined central with the bore, the tool 
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Fig. 1—Side and End Views of Portable Air Motor Driven Device 
for Boring Mallet Hinge Castings 


set for the size of the hole, and motor attached in the usual 
manner. 
Referring to Fig. 2, the body “A” is made of a steel 
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Fig. 2—Details of Portable Boring Bar Used on the Norfolk & Western for Boring Mallet Hinge Castings 


such as boring tail bars, deck castings, etc. Much time and 
labor can be saved by the use of this device. 


When boring the holes in hinge castings two five-foot 


forging, machined as shown. Spindle “C” is machined to 
fit inside the housing, or body “A.” Feed screw “D” works 
in the brass bushing in the end of boring bar “E,” this 
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bushing having a square thread, eight threads per in. Feed 
screw “D” is driven by a worm drive from the main drive 
with suitable gears as shown in the drawing. Boring bar 
“E” has 2 slots milled at 180 degrees for the entire length 
of the bar to receive a 3%-in. by %4-in. key on each side, 
allowing the bar to slide freely on spindle “C” which re- 
volves within the body “A.” The feed arrangement on this 
machine is of a novel and original design, and is entirely 
automatic in operation. The feed is put on or started by 
the small hand wheel shown in Fig. 1. This hand wheel 
operates a small eccentric which puts the feed gears in mesh, 
causing the boring bar to slide through the spindle on the 
two keys. 

A tool, made of 34-in. by 34-in. square high-speed tool 
steel, is used in the boring bar and is held in position by 
the set screw shown. No pilot or guide is used with this 
machine as the rigid construction of the bar makes this un- 
necessary. The boring bar is driven by an air motor of 
proper size and has a speed of about 10 rev. per min., de- 
pending of course upon the size of the air motor. The rate 
of feed with this speed is 1/32 in. per rev. 


Feed Control and Drive Arrangement 


The illustrations show plainly the construction and ar- 
rangement of this machine; also the arrangement of the feed 
control, drive and the screws used for setting up the ma- 
chine. The machine is supplied with the required number 
of oil holes which are plugged by the use of 14 in. pipe plugs 
to keep out the dirt, grit, etc. Ball-bearing thrust bearings 
are also provided. 

The gear case and other parts are applied with suitable 
gaskets to prevent the loss of lubrication. The gear casing, 
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chine will prove a valuable addition to any shop handling 
Mallet type locomotives. It can be constructed in the aver- 
age railroad shop tool room. 


Emergency Seat Refacing Tool 


By J. D. Flinner , 
Supervisor of Air Brakes, Monongahela, Brownsville, Pa. 

A TOOL designed to reface the brass emergency valve 
seats of Westinghouse triple valves is shown in the 
illustration. This tool can be used for both passen- 
ger and freight triple valves in which the emergency valve 
seats have become worn or cut by long service, causing them 
to leak. The tool not only refaces worn valve seats but, in 
the case of some of the older types of valves having flat seats, 
the seats can be changed, by using the cutter shown, to the 
new semi-circular section, making a better seat fcr the rubber- 
faced emergency valve. It takes only a fraction of a minute 
to set an emergency valve part in this device and reseat it. 
The arrangement and dimensions of the tool are shown in 
the illustration and, referring to the assembled view, the 
operation will be evident. The wcrn brass emergency valve 
seat is placed in base A which is bolted to a bench by four 
¥-in. bolts. The two 34-in. handles shown enable part B 
to be turned down firmly, holding the emergency valve seat 
against turning. The feed screw is then run down by means 
of knurled collar C at the top forcing spindle D and double 
cutter £ downward until the cutter comes in contact with the 
brass seat. Revolution of spindle D by means of its 4-in. 
handle, accompanied by a slight tightening of the knurled 
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A eee Details and Assembled View of Tool for Refacing the Emergency Valve Seats of Tripie Valves 


etc., is applied to the body by means of cap screws as shown. 
All parts are machined all over with limitations of .001 in. to 
insure accurate fits. All parts are hardened except where 
otherwise specified, thus reducing the amount of wear to a 
minimum. Holes are drilled to allow the chips to pass out 
through the bottom, and this also decreases the weight of 
the machine considerably. All gears and other moving parts 
are encased. This bar, with the boring bar shown in draw- 
ing, will bore holes through 6-in. castings and by the use of 
longer bars any desired range may be secured. This ma- 


handle on the feed screw, will then cause cutter E to give 
a new, accurate contour to the emergency valve seat. Cutter 
E is removable by loosening set screw F. Part B should al- 
ways be screwed down firmly on the seat before beginning 
the refacing operation. 

In shops where many triple valves are repaired, a great 
deal of time can be saved by this tool, and valve seats which 
would otherwise have to be scrapped can be used over again. 
All parts of this tool are made of axle steel except the cutter 
E which is of tool steel hardened. 


Examples of Toolroom Work at Readville 


Importance of Adequate Toolroom Pointed Out—Effective 
Tools Made at Readville Toolroom of the New Haven 


HERE are doubtless other factors more important in 
railroad repair shop output than the manufacturing 
toolroom—but not many. Even the most modern ma- 
chine shop equipment is rendered largely ineffective without 
time-saving jigs, fixtures and small tools to provide short 
cuts, combine operations, and speed up machine work. Be- 
sides saving time and consequently the cost of machine work, 
these jigs and fixtures are incidentally an important 


Fig. 1—Partial Section of Box Tool Showing Construction 


factor in speeding locomotive parts through the repair shops 
and hence decreasing the time that locomotives are held out 
of service. 

In view of the above facts, it is important that railroad 
shops be provided with manufacturing toolrooms in which 
new jigs and fixtures can be designed and made as needed 
and old ones kept in good repair. Adequate machine equip- 
ment is required in the toolroom and also a personnel with 
sufficient initiative and resourcefulness to develop new tools 


Fig. 2—Milliing the Cutter Siots in a Box Tool 


as the need for them in various shop departments becomes 
evident. 

The toolroom of the New York, New Haven & Hartford 
at Readville shops, located in the balcony, is equipped with 
engine lathes, milling machines, drills, grinders and other 
standard tools commonly used in toolroom work. A general 
view of the toolroom is given in Fig. 5 which shows the ar- 
rangement of the machinery and the good light available for 


accurate work. In practically every department of Readville 
shops, time and labor-saving jigs and fixtures, made in this 
toolroom, are in daily use. 


Box Tool for Turning Eccentric Crank Pins 


One of the new tools just being developed is that illustrated 
in Figs. 1 and 2 for turning Walschaert eccentric crank pins. 
These pins are forged integral with the eccentric cranks which 
have a throw of about 19 in. A boring mill with a 38-in. 
or larger table is, therefore, required to turn eccentric crank 
pins from 2 to 3 in. in diameter. It is difficult, if not im- 
possible to speed up the boring mill so as to get the required 
surface speed on the pin and, as a result, the operation takes 
considerable time besides tying up a heavy machine on a 
small job. 

Realizing the inefficiency of this method, a new plan for 


Fig. 3—Two Tools Which Have Proved Their Usefulness 


machin-ng eccentric crank pins has been developed at Read- 
ville whereby it is proposed to perform the entire operation 
on whatever drilling machine of the required power may be 
available. The three cutters 4 (Fig. 1) are designed to 
turn the pin bearing for the eccentric rod bushing and the 
three cutters B the outer end of the pin which is later 
threaded to receive the eccentric crank washer and nut. The 
two turning operations are performed simultaneously by the 
box tool which is then replaced in the drill spindle by a self- 
opening die for cutting the thread. It is obvious that the 
entire operation of machining the eccentric crank pin can be 
performed by this method in a fraction of the time formerly 
required. 

Referring to Fig. 1, the construction of the box tool will 
be evident. The three high-speed cutting tools A are ac- 
curately fitted in slots milled in the body of the box tool. 
Cutting tools B are also made of high-speed steel and ac- 
curately fitted in their respective slots. All cutting tools 
have a slight adjustment by means of the 14-in. screws, be- 
ing held against outward movement by the 3-in. tap bolts 
illustrated. The cutters are relieved in two directions so that 
they can not only turn the outside diameter, but counterbore 
to give a good side bearing for the eccentric rod bushing. 
While this box tool was designed for an-eccentric crank pin 
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3 in. long by 25% in. in diameter and with a 2-in. threaded 
end, the design can be readily changed to suit any size of pin. 

The method of machining this box tool may be of interest. 
In the first place, a forging of the required size was made 
in the blacksmith shop and turned to the 6-in. outside 
diameter, a No. 5 Morse taper being formed on one end. A 
hole was then drilled and bored 3% in. in diameter and 
534 in. deep as shown. Slots for the cutting tools were then 
drilled, milled and broached as shown in Fig. 2. One of 
the slots for the three cutting tools A is indicated at M; one 
of the slots for tool B at N. An end mill was used for the 
milling operation and broach P, employing the vertical feed 
of the milling machine, for getting square corners. One pre- 
caution should be observed in making tools of this type and 
that is to machine the slots accurately so that the cutters 
will not have undue play and work loose under heavy cuts. 


Double Cutting Tool and Reamer 


One of the operations in machining driving boxes which 
takes considerable time is what is called “cornering.” This 
consists of machining the shoe and wedge ways slightly 
wider at the top and bottom than at the center, made neces- 
sary to provide for the locomotive rocking from side to side 
as it goes around curves or difference in the height of op- 
posite wheels. Before “cornering,” driving boxes, the shoe 
and wedge ways are first planed to the standard width, and 
then a line of boxes is set at a slight angle on the planer 
table, the required taper cut being taken from opposite ends. 
The boxes are reset to the same angle the other way and the 
operation repeated. In all, four cuts are usually taken and 
these can be reduced to two by means of the double cutting 
tool illustrated at T, Fig. 3. This double cutter was made 
in the Readville toolroom, the two tool holders consisting of 
114-in. square cold rolled steel in which the 4-in. high- 
speed steel tool bits are held by the set screws to prevent 
them from working out. It will be noted that the tool 
holders are set in the body at angles of 15 deg. so that on 
the back stroke of the planer they will swing outward, re- 


Fig. 4—Modern Shaper Machining Unannealed Die Block 


lieving the pressure on the cutting tools in two directions. 

The taper reamer R (Fig. 3) was made locally and has 
demonstrated its value for reaming taper knuckle pin holes 
in side rods. This reamer is 8 in. long, being 4 in. in 
diameter at the bottom and 5 in. at the top. It is made with 
a No. 5 Morse taper shank, having high-speed blades set in 
a body of soft steel by spot welding as indicated. The blades 
have the appearance of being spiral but, as a matter of fact, 
straight cuts were milled in the body of the reamer at an 
angle of 14 deg. (Obviously these cuts were deeper at the 
center than at the ends.) Soft high-speed blades were then 
inserted and the reamer turned in a lathe to give the blades 
the correct taper. The blades were then taken out, hardened 
and reapplied permanently by spot welding. The cutting 


RAILWAY MECHANICAL ENGINEER 


VoL. 97. No. 5 


blades were relieved by grinding, the tool then being ready 
for use and to all intents and purposes as solid as a one-piece 
high-speed steel reamer. Its cost was relatively much less. 
Should a question be raised as to the effect of spot welding 
on the blades, it may be said that the heat is localized and 
applied for such a short time that it has practically no ef- 
fect on the heat-treated blades. 

One of the machines which receives constant use in the 
Readville toolroom is the 32-in. heavy duty shaper illustrated 


Fig. 5—General View of Toolroom at Readville 
a 

in Fig. 4. This illustration is shown for the reason that the 
die block D, held between the chuck jaws, is made of a 
special die steel unannealed. This die block was to be used 
in forging spring gibs, one of which is shown at G in 
the illustration, and owing to uncertainty as to the exact 
analysis of the steel and the required heat treatment, it was 
decided to machine the die block without annealing. For 
the shaping operation, a rugged machine was needed and a 
special high-speed cutting tool had to be used. The shaper 
illustrated is used for many different operations and on die 
work the 32-in. stroke is a particular advantage, enabling 
large dies to be handled. 


Milling Piston Rod Keyways 


In addition to what can be classed as strictly tool work, 
quite a number of operations on locomotive parts are per- 
formed in the toolroom at Readville. For example, the piston 
rod R, shown in the foreground of Fig. 5, is one of a pair 
sent to the toolroom to have the crosshead keyways milled. 
This rod is 5 in. in diameter, has a keyway 13-in. wide and 
4 in. long. The time involved in drilling and filing this key- 
way, or even machining it with an end milling device, is un- 
necessarily long and special spiral milling cutters have been 
made so that the operation can be performed on one of the 
horizontal-spindle knee-type milling machines in the tool- 
room. It takes about 10 min. to set up the rod and 20 min. 
to drill and mill the keyway, one cut only being required. 
The spiral cutters are supported at both ends so that a rela- 
tively heavy feed can be carried. This method of machining 
keyways is only temporary, however, since it involves mov- 
ing the piston rods to and from the toolroom. An old end- 
milling machine, designed especially for machining keyways, 
is now being rebuilt to drive a spiral milling cutter sup- 
ported at both ends which is coming to be accepted as 
the best and quickest means of machining keyways. The 
rebuilt machine will be located in the machire shop near the 
piston rod job and thus save trucking new piston rods to the 
toolroom; also releasing the milling. machine for other work. 
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Internal Grinder for Air Compressor Cylinders 


HE internal cylinder grinding machine illustrated has 
T been recently introduced in this country by the 
Churchill Machine Tool Company, Ltd., Manchester, 
Eng. It is installed in the Hornell shops of the Erie, be- 
ing used for finishing cylindrical holes quickly, accurately 
and smoothly. These characteristics are particularly valuable 
in the case of air compressor cylinders which have to be re- 
bored or trued frequently in order to insure high compressor 
efficiency. 
By grinding new cylinders after rough boring, and re- 
truing used cylinders by grinding only, it is anticipated that 


Churchill No. 2 Internal Grinder Truing Steam Cylinders of a New York Dupiex Air Compressor 


a much longer life and consistently higher efficiency will be 
secured. Bores so treated will prove serviceable for the full 
period between locomotive shoppings, thereby eliminating 
one of the causes of idle time in roundhouses, that taken by 
holding locomotives out of service while new cylinders are 
being fitted or the original ones rebored. 

Precision grinding has in the past been largely considered 
an unnecessary refinement for railroad repair shops, but there 
is indisputable evidence that the example of the ground pis- 


ton rod will soon be extended to other parts that are subjected 
to intensive loca] strain and wear. There has never been 
any serious argument against the regrinding method of re- 
surfacing worm piston rods, and it is but logical to expect 
that the experience gained with this member will in turn 
be applied to others of a similar nature. 

The illustration shows the grinding of New York duplex 
air compressor cylinders. In the case of the air cylinders 
shown on the floor in the foreground, the 8-in. by 12-in. 
cylinder was ground to a high finish removing .020 in. from 
the diameter in 20 min. The 14-in. by 12-in. cylinder was 
ground, removing the same amount 
of metal in 40 min., the finish and 
accuracy of the cylinders being 
greatly superior toghe best that can 
be obtained by any other method. 


Features of Churchill No. 2 
Internal Grinder 


The construction of the machine 
employed on this work is of con- 
siderable interest, as the design is 
more familiar to engineers on the 
other side of the Atlantic than to 
those in this country. The machine 
is designed, as its name implies, 
for the grinding of cylinders, bush- 
ings and holes in machine parts 
which, owing to their external 
shapes, cannot be rotated in the 
usual internal grinding machines., 
The machine is of a type that can 
be used for generating holes in ex- 
act relationship and at correct 
center distances from previously 
finished locating surfaces or slides 
thus insuring correct alinement 
with a minimum of correction by 
hand work. As the work for which 
this machine is intended may be of 
irregular outline. or with overhang- 
ing projections, the machine is designed with massive tables 
with cross adjustment for positioning the work only, the table 
remaining stationary during the actual grinding. The table 
is carried on a base reaching directly to the floor, and while 
coupled to the machine, the table is independent of it so that 
larger or smaller tables can be fitted to suit various classes 
of work, or if necessary the table can be removed altogether 
and a base plate substituted. 

The grinding wheel spindle is provided with the necessary 
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planetary motion, adjustable while grinding is going on, and 
is carried on a head vertically adjustable on the column. 
The column is mounted on a slide having automatic longi- 
tudinal movement on the bed, controlled by adjustable re- 
versing dogs for varying the stroke to suit the length of hole 
to be ground. This slide is provided with various changes 
of speed for use while grinding, and on the Churchill No. 3 
and 4 internal grinders there is a quick traverse, inde- 
pendent of the reversing dogs, which can be automatically 
operated for traversing at high speed over the chambered 
portions of long holes. 

The main spindle on which the grinding wheel spindle is 
mounted, also has various changes of speed provided, which 
can be operated independently of the traverse speeds. The 
grinding wheel spindle is easily detached from the main 
spindle, and changed for a larger or smaller size in a few 
minutes. A full range of spindles is obtainable so that holes 
from the smallest up to the capacity of the machine can be 
ground. 

The planetary motion of the grinding wheel spindle ad- 
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mits of very sensitive control, the controlling handwheel be- 
ing provided with a dead stop. On the No. 1 and 2 ma- 
chines the adjustment is obtained through double eccentric 
spindles controlled through a differential motion. In the 
larger sizes the adjustment is obtained direct on a slide 
mounted at right angles to the main spindle and operated 
through a screw and differential motion. This construction 
admits of a large range of adjustment to the grinding wheel, 
so that wheels considerably smaller than the holes to be 
ground can be used, thus reducing the arc of contact be- 
tween the wheel and the work, and allowing a very con- 
siderable range of wear of the grinding wheel. 

By means of the cross adjustment to the table and the 
vertical adjustment to the spindle, work having a large num- 
ber of holes can be ground without disturbing the setting 
on the table. Within the capacity of the machine there is 
no limitation to the external shape of work to be handled. 

The machine is entirely self-contained, and may be driven 
from a single overhead countershaft or direct-connected to a 
constant speed motor. 


Donomarent Safety Tank Car Outlet Valve 


nection for tank cars, judging by the experience of sev- 

eral years, does not embody in its design all the 
desirable features that such an outlet should possess. Realiz- 
ing the fact that the present design was faulty, the Bureau 
of Explosives has endeavored to arouse an interest that would 
lead to improvements. Several new valves have been brought 
out, among which is one known as the “Donomarent” outlet, 
designed by T. J. Entwisle, superintendent car shops, South- 
ern Cotton Oil Company, New Orleans, La., which will ap- 
parently overcgme several of the objections to the present 
design. 

An ideal tank car outlet and valve is called upon to meet 
several difficult requirements, among which the following 
may be mentioned. The seat should be self-cleaning to insure 
a tight closure; it should be impossible to open the valve 
without removing the dome cover plate and breaking the seal 
to prevent pilfering the contents of the car; distortion or 
“breathing” of the tank should not cause the valve to leak 
or become wedged and preferably it should be possible to re- 
pair a broken outlet without removal of the contents of the 
car. 

Referring to the illustration, it will be noted that the outlet 
flange is riveted to the bed sheet of the tank in the usual 
manner while the nozzle is a separate piece. By turning 
a groove in the nozzle near the end which is screwed into the 
flange, a point of weakness is provided at which a break 
will occur should a sufficient force be exerted. In this event, 
the valve would not be unseated or any of the contents lost. 
The remaining portion can be readily removed and a new 


Ts present A. R. A. standard type outlet valve and con- 


nozzle applied. The flange not being damaged, it would ` 


not be necessary to pump out the tank to make repairs. 

The separate valve seat is of brass and can be readily un- 
screwed for reseating or renewal. The valve itself is of spheri- 
cal shape without wings, thus insuring positive seating and 
eliminating the danger of cocking. On the upper side of the 
valve is a tapered square projection which fits into a cor- 
responding socket in the valve plug. The valve plug has four 
wings, threaded to fit the inwardly extended portion of the 
flange. The bottom of the plug has a socket for the valve, as 
stated, the two parts being connected by a cotter or bolt pass- 
ing through an oblong hole. The design provides a telescop- 
ing connection, the effect of which is to cause the valve to be 
rotated about two and one-half turns after it is seated and 
before it is locked shut and also as it is opened, before it is 
lifted from its seat. This will clean off gummy residue, grit 
or other substances from the seat, insure tight closure and 


keep the valve and seat in good condition for a long period. 

The flanged portion on the lower end of the valve plug is 
screwed down tight against the valve after it has been closed 
and makes it impossible for anyone to lift the valve from the 
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Bottom View- Valve Plug 
Donomarent Safety Outlet Valve for Tank Cars 


seat by a bar or turning tool. The valve can only be opened 
by breaking the seal and removing the dome cover, a safety 
precaution against robbery of considerable importance. 

The extended portion of the flange which forms the valve 
cage is provided with large openings which give unrestricted 
flow to the contents of the car and overcomes foaming. The 
position of the openings and the location of the valve seat 
insures complete drainage of the full contents of the car. 

The upper part of the valve plug js extended _to form a 
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socket for the rod to which the hand wheel is attached. As 
the threaded connection is between the plug and the cage in 
the bottom of the tank, distortion of the tank by filling or 
“breathing” in service cannot cock the valve or wedge it, nor 
distort or bend the rod. Neither vibration nor contraction 
and expansion affect the seating of the valve. 

The hand wheel rod is extended above the wheel and a 
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position indicating device attached which extends up into 
the opening of the dome in such a manner that the cover 
cannot be replaced until the valve is locked shut. 

It is stated that these valves have proved entirely satisfac- 
tory during the few months that they have been in service 
and as a result additional valves are being applied to other 
cars, 


Mechanical Soot Blowers for Stationary Boilers 


HE value of mechanical soot blowers in increasing the 
efficiency of boiler operation has been amply demon- 
strated but certain mechanical difficulties are involved. 

After an extensive experience the Bayer Company, St. Louis, 
Mo., has developed a revolving soot blower element which 
overcomes temperature difficulties by the use of Monel metal 


Showing Protected Position of Blower Element in Vertical Boiler 
(Left) and in Horizontal Water Tube Boller (Right) 


and has other valuable features. It is designed to be sec- 
tionally air-cooled and non-warpable, thus insuring long 
life. A valve-in-head arrangement is provided. 

` The interior steam element in the Bayer blower is securely 
locked in a central position within the outer or sectional 
Monel metal air tube so that both the interior steam element 
and the outer sectional air tube revolve as one element. This 
inner steam element is kept free and immune from the high 
furnace temperatures because it is insulated by a liberal 
circulating air space through which the high temperatures 
of the furnace cannot penetrate. Likewise, the outer air tube 
is kept at a comparatively low temperature due to the positive 
cooling effect of the circulating air passing through and 
within it. 


high temperatures. Monel metal has been thoroughly tested 
in comparison with practically all other commercial metals 
at temperatures up to 1,030 deg. F. The results indicate the 
distinct superiority of Monel metal as regards both strength 
and resistance to corrosion. 

A sectional Monel protecting tube, as well as Monel metal 
nozzles, are used on this new blower, thus eliminating the 
danger of oxidation and corrosion of the air tube. To take 


care of expansion, ample space is provided for each nozzle 
where it projects through the outer tube. 
An additional important feature is the valve-in-head con- 


Bayer Vaive-in-Head Geared (Left) Fioating Air Shield with 
Universal Movement (Right) 


struction of the blower. In this design the valve is in the 
head itself, as shown in the illustrations, and it 
automatically opens and closes at the proper points with the 
rotating of the element. 

It is claimed by the manufacturers that this valve cannot 


The outer air tube is made of Monel metal for unusually leak because it is so constructed that it will always seat per- 
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Principa! Parts of Bayer Soot Blower Unit—(1) Roller and Thrust Bearing, (2) Air inlet, (3) Gear, (4) Sheave, (5) Cam, (6) Gear Case, 
(7) Pinion, (8) Bronze Worm, (9) Disk, (10) Monel Meta! Vaive Parts, (11) Steam Inlet, (12) Flange Connection, (13) Operating Chain, 
(14) Live Air Space, (15) Full Floating Mechanism, (16) Wall Sleeve, (17) Alr Excluding Shield, (18) Expansion Sleeves, (19) Spacers, (20) 
Studs, (21) Monel Metal Nozzles, (22) Expansion Space, (23) Monel Metai Section Outer, or Air Tube. 
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fectly. The valve stem does not extend through a stuffing 
box which might throw the valve out of alinement with its 
seat and thus cause leakage troubles. The valve is mechan- 
ically and positively controlled by a cam and worm gear. 
The valve also is made of Monel metal. 

The elements are so made that they can be rotated in either 
direction, making it unnecessary to give the elements a second 
full revolution to repeat the blowing operation when a second 
revolution is not needed. Steam is thereby saved. Besides, 
the mechanism is so designed that no steam is wasted, the 
discharge or blowing of the jet being mechanically timed. 
The steam jets are blown within a predetermined arc, mak- 
ing it impossible to blow except where necessary and reduc- 
ing the time required for the operation. 
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The entire head is ‘‘full floating,” or in other words, is 
free to expand or contract with change in temperature and 
with the expansion and contraction of the boiler walls or the 
pipe lines. For this reason there is no straining or binding 
effect in the operating mechanism of the blower. Working 
parts are not exposed to the grit and dust of the boiler room, 
the entire blower head being encased. Parts can be oiled 
without danger of the oil collecting dirt. 

A simple and efficient reduction gear makes it impossible 
to revolve the unit too rapidly. This permits the steam jets 
to work most effectively on the surfaces to be cleaned during 
a sufficient period of time. This gear, together with the 
roller and thrust bearings on which the element is mounted. 
make the element easy to operate. 


Simplicity and Strength Feature New Hardened Die 


HE National Acme Company, Cleveland, Ohio, has 
added to its line of Namco dies a new hardened die 
made in revolving and non-revolving types as shown 

in the illustration. These dies are featured by simple, strong 
construction. The body and shank is made in one piece, also 
the cam and cup. The chasers bear directly against the solid 
cup cam, eliminating numerous small parts subject to wear 
and loosening. There are only ten parts used in the construc- 
tion of this die (except for chasers) and there is no face 
cap to hold the chips and grit. 

Special alloy steel is used throughout in the construction 
of this die and the cup wall is made unusually heavy. The 
chasers are fitted to hardened and ground plates, all parts 
being hardened and fully ground. Particular attention is 
given to the construction of the chasers, all chasers being 
hardened and lapped and ground on the bottom. The chasers 
receive full support, giving rigidity in cutting action. Pro- 
jecting chasers permit threading close to a shoulder and pro- 
vide freedom from chips. | 

The shanks for dies are made either soft or hard as de- 
sired, a hardened plate for the screw being used with the 
soft shank. Inside trip can be furnished if desired. 


In the revolving type die, five straight thread sizes from 
3/16 in. to 2%4 in. can be provided; also four sizes of pipe 
threads from 1% in. to 34 in. In the non-revolving type, 


Namco Hardened Non-Revolving (left) and Revolving (right) Dies 


seven sizes of straight threads up to 3 in. can be furnished 
and pipe threads from 1% in. to 34 in. 


A Two-Speed Ratchet-Operated Screw Jack 


N oscillating lever screw jack which may be operated 
A either in direct or compound leverage, has been placed 
on the market by the Muelling Engineering Works, 
Racine, Wis. By the ribbed construction of the body an 


Leverage of Four-to-One—Direct Leverage Position 


unusually light weight combined with strength is obtained. 
In lifting, the nut is turned by means of a ratchet-con- 
nected lever which operates in a horizontal plane, while the 


screw does not revolve. The nut revolves on a ball thrust 
bearing set in a pocket near the top of the jack body. A 
working fit throughout the length of the body maintains the 
screw in alinement as the load is raised. This prevents the 
screw from binding in the nut and adds to the ease of opera- 
tion. 

The illustrations show the two positions of the operating 
lever. With the handle socket placed on top of the ratchet 
lever the operator is provided with a one to one leverage 
ratio which gives a comparatively rapid lift for ordinary 
loads. For heavy loads the handle socket is placed below 
the ratchet levers, as shown at the left in the illustration. In 
this position the handle socket is fulcrumed on the jack bodv 
and operates the ratchet lever with a compound leverage of 
four to one ratio. The ratchet pawl, which engages with a 
notched flange on the top of the nut is reversed by a finger 
pull, which may be operated at any point in the stroke of 
the lever, since the pitch of the screw prevents any possibility 
of a kick-back. . 

The jack is also furnished with a combined foot lift and 
chain hook. Lugs on the back of either side of the lower 
end of the chain hook are provided for the attachment of 
hardened and polished tool steel rollers, which bear against 
the faces of the lateral ribs on the jack body. A large rib- 
bed base which may readily be attached to the permanent 
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base of the jack is provided for use with the foot lift at 
tachment. 

These jacks are made in two sizes, of five tons and 10 
tons capacity. The smaller jack is 10 in. and the latter 12 
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in. in height, and they provide for a total raise of eight and 
nine inches, respectively. Not more than one-half of the 
rated load should be applied to the foot lift attachment. 
The two models weigh 20 Ib. and 28 1b., respectively. 


Grinder for H & G Die Head Chasers 


HE Eastern Machine Screw Corporation, New Haven, 
Conn., has brought out a new machine for grinding 
chasers used in H. & G. self-opening die heads. The 

machine is designed as a bench machine, occupying a space 


Tool for Grinding the Chasers of H & G Self-Opening Die Heads 


of about 20 sq. in. and it stands about 18 in. high. It 
comes complete with a countershaft and two wheels and, 
when boxed ready for shipment, weighs approximately 240 
Ib. The machine has very substantial castings, a ball-bear- 
ing spindle and is well protected from abrasive. 

The left-hand wheel is for grinding the throats, or cham- 
fers. Each chaser is located from a hardened pin that enters 
the cam slot on the chaser. This locates it just as it is lo- 
cated in the die head. An adjustable anvil provides for long 
or short chamfers as required. The table swivels to provide 
the proper curvature and the vise is also provided with an 
offsetting adjustment. This combination makes it possible 
to obtain just the right amount of clearance required at the 
throat. 

At the right, the rake angle or angle of cutting face, is 
ground. Four chasers are held at once by means of a single 
cam-actuated clamp and the fixture may be tilted to the 
proper angle. 

Too much emphasis cannot be laid on the importance of 
the proper grinding of tools. A grinder, such as this, reduces 
the time lost for grinding to a minimum, provides the most 
efficient grind with the least amount of stock removed from 
the chasers, and improves the quality of the threading. 


Pump Valve Designed to Prevent Leakage 


ments in pump valve construction announced by the 
Worthington Pump & Machinery Corporation, New 
York. An entirely different form of valve has been designed 
to eliminate cutting and leakage, thereby increasing the aver- 


Uren: of pumps will be interested in recent improve- 


Fig. 2. 


Worthington ‘‘Seai’’ Vaive 
After 12 Months’ Service 


Fig. 1 


Ordinary Hard Rubber Valve 
After 3 Months’ Service 


age pump efficiency, decreasing the cost of pumping, and 
tending to maintain the capacity of the pump at its maximum 
point. 

The principal cause of pump leakage is traceable to ex- 
cessive wear of the rubber valves which, while negligible in 
some cases, is often quite bad. Thus, Fig. 1 shows a photo- 
graph of a hard rubber valve after three months of particu- 
larly hard service. Cracks and cuts caused by the valve 
seat and by the radiating ribs are plainly visible. It is plain 


that the only way to positively prevent leakage with valves 
in this condition is to remove and replace them with new 
valves. 

The new Worthington ‘Seal’ valve, illustrated in Figs. 
2 and 3, assures absolute tightness when closed, because the 
rubber used is flexible. It seats perfectly both at the hub 
and outer rim, its inner and outer seats, and so keeps tight. 
Age and continuous usage do not cut grooves or cause cracks, 
as demonstrated in Fig. 2 which shows a flexible rubber seal 
used for one year in this new type of valve. During the 
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Fig. 3—Sectional View of Worthigton “Seali” Pump Valve 


vear there was no visible wear, leakage, and no cost for re- 
pairs. 

The ingenuity and simplicity of this valve are evident from 
Fig. 3. There are no screws, bolts, rubber rings, nuts, bush- 
ings, or rotating elements. The special new feature that 
makes this valve adaptable to hard service is the so-called 
bottom plate. This is in effect a middle seat for the rub- 
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ber valve proper. When the valve is closed, this middle 
seat carries the entire load and prevents the rubber seal from 
cutting on the seats or ribs. This bottom plate moves up 
and down with the rubber, and so not only acts as a mid- 
dle seat, but moves with the rubber and helps to keep the 
rubber valve in shape, even when open. Thus all mechani- 
cal functions requiring strength and wear resistance are 
cared for by metal parts. The flexible rubber acts only as a 
seal against leakage. It will be noticed that even the top of 
the rubber seal is protected by a thin backing plate which 
keeps the rubber seal flat and prevents any possibility of 
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wear from contact with the spring. All moving parts are 
light but rigid. The lightness assures a smooth, quiet-run- 
ning pump. The rigidity prevents the distortion that results 
in leakage. 

It is not anticipated that repairs or replacements will be 
often required, but the construction makes this easy when it 
does become necessary and the cost of any possible repairs 
will be low because of the simplicity and inexpensiveness 
of all parts. This valve is especially suitable for severe and 
unusual pumping conditions. It has a proportionately longer 
life under ordinary conditions. 


Blow Torch Dedgned for Safety and Efficiency 


by the Turner Brass Works, Sycamore, Ill., and em- 

bodies a number of novel and useful features. A safety 
valve, located at the end of the horizontal pump cylinder, is 
fitted with a diaphragm accurately proportioned to give 
away automatically at 40 lb. air pressure. As torches operate 
-at 18 to 20 lb. pressure, this valve will not come into action 
until about double the normal pressure is present. A thumb- 
nut on this valve permits the operator to release the air 
pressure after his work is done, or to decrease the pressure 
as desired during the operation of the torch. 

Another valuable feature is the fact that there is but one 
opening in the tank. This opening is at the top, above the 
fuel line, and is sealed by the screw thread filler-plug. By 
eliminating such soldered connections as burner inlet and 
upper and lower pump brackets, a frequent cause of leakage 
trouble is removed. 

The pump is equipped with a pump leather that spreads 
like a parachute on the work-stroke and closes on the return 
stroke. This leather is automatically lubricated from a 
reservoir of vaseline in the brass washer at the end of the 
pump rod. 

The fuel, in its journey from the tank to the combustion 
chamber, passes through the interior of a solid bronze baffle 
in the head, called the “Hot Spot Hump.” This baffle is 
located near the outlet of the burner tube in the path of the 
flame. It very soon becomes white hot, the intense heat 
vaporizing the fuel into a hot, dry, highly-inflammable gas. 
Kerosene or the leanest grade of gasoline can thus be burned. 

Efficient combustion means not merely the total consump- 
tion of the fuel without unburned residue, but also the maxi- 
mum admixture and combustion of oxygen from the air. 
Instead of depending upon a multitude of holes in the burner- 
tube for oxygenation of the fuel, the Turner Master torch 
admits air through a flared inlet in front of the needle valve. 
This inlet is a bell-shaped nut, turned from brass screw-stock 
and threaded so that the operator with thumb and finger, can 
screw it into or out of tube, thus regulating the distance from 
the needle-valve, and consequently, the volume of air ad- 
mitted. 

Air is also admitted through a long slot at the top of the 
burner tube, immediately above the “Hot Spot Hump,” 
previously referred to. This supplementary air inlet performs 
two functions; it deflects the flame downward upon the baffle 
or “Hump,” and it provides additional] oxygen to insure 
complete combustion at this point. The absence of holes in 
the sides of the burner tube is cited by the makers of this 
tcrch as one of the reasons why it cannot blow out in a gale 
of wind. 

In blow torches, a very common source of trouble has 
always been the enlarging of the fuel orifice by strong arm 
work at the hand-wheel. To checkmate that form of abuse, 
the shut-off valve is separated from the fuel-control valve, 
the latter being placed above the shut-off. For the same 
reason the needle valve has only a small thumb-nut control 


Ts Master blow torch, illustrated, is now being marketed 


so as to make it practically impossible for the cperator to 
exert enough pressure to enlarge the orifice. The larger 
wheel has only one use—that of opening or closing the fuel 
line. As its valve has a positive seat, there is never any 
occasion to use force on this wheel. 

The Master torch has a wooden pistol-grip handle hung 


Master Blow Torch 


at an angle that balances the torch and at the same time 
gives ample room for the largest hand so that the knuckles 
do not nearly touch the tank. The use of a single length of 
curved steel tubing to carry the fuel from tank to torch 
eliminates all soldered or threaded joints and connections. 


Stainless Steel Rule 


A STAINLESS STEEL rule of special interest to me- 

chanics, as well as a great number of foremen and other 
shopmen, has just been placed on the market by the Browne & 
Sharpe Mfg. Co., Providence, R. I. This new rule is made 
of stainless steel so that it is rustproof and will not stain or 
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Brown & Sharpe 6-in. Stainless Stee! Rule 


discolor. Every shop man will appreciate the advantage of 
a rule which always retains its bright finish and thus elimi- 
nates the difficulty experienced in reading graduations on 
rules that have become rusty or blackened from use. The 
rule is made in 6-in. and 12-in. sizes and is graduated in 
8ths, 16th, 32nds and 64ths of an inch. 


GENERAL NEWS 


` 


The Canadian National will before long establish a pension 
system for superannuated employees, according to an announce- 
ment made by G. P. Graham, Acting Minister of Railways, in 
Parliament on April 9. 


The Atchison, Topeka & Santa Fe announces that employees 
may become stockholders in the company through a new plan 
recently adopted. Stock will be purchased in the market by the 
road and held for employees, who may pay for it at the rate of 
$10 a month. The limit of stock which may be bought on this 
plan is 10 shares, either common or preferred. 


The use of oil fuel in the locomotives of the Adirondack divi- 
sion, required by New York State law as a precaution against 
forest fires, costs the New York Central $255,600 yearly, which 
is about $118,000 more than the probable cost of coal for the 
same service; and the road has asked the Public Service Com- 
mission to modify or suspend the requirements of the law. 


A silk banner has been presented to the employees in the Albina 
(Oregon) shops of the Union Pacific for having made the best 
safety record in 1922. Only nine injuries were recorded, which 
was at the rate of 3.72 injuries for cach million man-hours of 
work. This surpasses all other shop records on the Union Pacific 
and is believed to be one of the best records ever made in a 
large shop in the United States. 


Chinese Road Buys Locomotives in Japan 


The Kirin-Changchun Railway, China, has ordered two Mikado 
type locomotives from the Kawasaki Shipbuilding Yards, Kobe, 
Japan. 


A Tunnel Through Mont Blanc 


A new railway line is planned from Oex, Switzerland, on the 
Bellgarde-Chamonix line, to Aosta, according to the Times (Lon- 
don). The work involves 13 tunnels and 13 bridges. The longest 
of the tunnels, 15,700 yards, will be through Mont Blanc and will 
require four or five years in its completion. 


Finland to Build Own Railway Equipment 


The Finnish State Railways will build 200 open goods wagons 
and 50 passenger coaches in their own shops, according to 
advice from Helsingfors to the Times (London) Trade Supple- 
ment. In addition 18 locomotives are to be acquired, but whether 
these will be built in the company’s shops or purchased from build- 
ers in other countries has not yet been decided. 


The “Right to Work Act” 


The “Right to Work Act” is the name given to a law which 
has just been passed by the legislature of Utah, and approved by 
the governor. This was a bill introduced by Assemblyman 
A. J. Stookey, and it aims to guarantee to all citizens the right 
to work, and to prevent other workmen and all agencies from 
intimidating lawful workers. 


Mechanism of Boiler Scale Formation 


At the Pittsburgh, Pa., experiment station of the Bureau of 
Mines, a study is being made of the mechanism of scale formation 
in steam boilers, including the effect of temperature, pressure, 
character of surfaces, and concentration of the water. At the 
present time a continuous test is being conducted on a commercial 
boiler in actual operation, in which a part of the suspended matter 
is being continuously removed by an external filter through which 
the boiler water is circulated. A complete record and account of 
the scale forming constituents is being kept and the influence of 
added constituents is being noted. 
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Mechanical Division Issues Program for June Meeting 


The regular annual meeting of the American Railway Associa- 
tion, Mechanical division, will be held at Orchestra Hall, 220 
South Michigan avenue, Chicago, on Wednesday, Thursday and 
Friday, June 20, 21 and 22, 1923. The program is of exceptional 
interest. In addition to the reports of the committees a number 
of individual papers have been prepared and the meeting will 
be addressed by R. H. Aishton, president, American Railway 
Association; W. W. Atterbury, vice-president, Pennsylvania 
System; C. H. Markham, president, Illinois Central; W. B. 
Storey, president, Atchison, Topeka & Santa Fe, and Sir Henry 
Thornton, president, Canadian National. A list of the individual 
papers follows: 

The Development of the Locomotive by Samuel Vauclain, 
president, Baldwin Locomotive Works. 

The Development of Railway Cars, by E. F. Carry, president, 
The Pullman Company. 

Increasing Locomotive Mileage, by C. F. Giles, superintendent, 
machinery, Louisville & Nashville. 

Training of Apprentices and Supervising Foremen, by John 
Purcell, assistant to the vice-president, Atchison, Topeka & 
Santa Fe. 

Reports from the following committees will be presented for 
discussion : 


General Committee 

Nominating Committee 

Arbitration Committee 

Committee on Brakes and Brake Equipment 
Committee on Car Construction 

Committee cn Couplers and Draft Gears 

Committee on Design of Shops and Engine Terminals 
Committee cn Electric Rolling Stock 

Committee cn Joading Rules 

Committee on Locomotive and Car Lighting 
Committee on Lccomotive Design and Construction 
Committee on Prices fer Labor and Material 
Committee an Safety Appliances 

Committee on Specifications and Tests for Materials 
Committee on Tank Cars 

Committee on Wheels 


In addition to the committee reports it is planned to provide 
an opportunity for a free discussion of the following general 
subjects: 

Co-operative Research 

Eecnonies from Modern Shep Machinery 

Handling of Material on Car Repair Tracks 

Mcdern Repair Track Facilities 

Possihilities for Increased Efficiency of Modern T.ocomotives 

Shop Management Prcblems of Today 


All day sessions will be held on each of the three days. 


Locomotive Shipments Largest Since 1920 


Shipments of railroad locomotives from the principal manu- 
facturing plants increased to 282 in March, and were the highest 
since December, 1920, according to figures published by the De- 
partment of Commerce from compilations of the Bureau of Census. 
Unfilled orders continued to increase and made a new high record 
at 2,316 locomotives, an increase of 96 during the month. Un- 
filled foreign orders increased for the first time since last October. 


Wage Increase in the East and West 


The Boston & Maine has made an advance in the wages, said 
to be 3 cents an hour, of about 4,000 trackmen. The Pennsylvania 
has made advances ranging from 1% cents to 31⁄4 cents to common 
laborers in the Northwestern region and certain other sections; 
but announces that no general increase has been made. The 
Wheeling & Lake Erie has made advances to large numbers of 
shopmen, amounting to about 7 cents an hour. Most of these 
shopmen will now enjoy rates about equal to those enforced before 
the Labor Board made its reduction. The Illinois Central has 
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granted increases in pay averaging two cents an hour to the 
mechanics, helpers and apprentices in the company’s shops. The 
increased rates are retroactive to April 1, Carmen assigned to 
passenger and freight car truck work are not included in the 
increase. The Cleveland, Cincinnati, Chicago & St. Louis has 
announced its intention of increasing the wages of its maintenance 
of way employees, but has not yet made public the amount of 
the advance. Section foremen, section laborers and mechanics are 
included in the increase. 


Coupling Devices for South Australian Railways 


An important market for coupling devices for the South Aus- 
_ tralian Railways may be opened in a few months, according to 

Commerce Reports. The use of heavier engines and heavier trains 
which the new railway commissioner, who recently was placed in 
charge of the state railways, plans to introduce during 1923, will 
require a much stronger and up-to-date coupler than that now in 
use. As the couplings which will be required when the heavier 
trains are put into operation are not manufactured in Australia, 
American manufacturers may have an opportunity to obtain a 
share of this trade, according to Consul Henry H. Balch, Adelaide, 
in a report to the Department of Commerce. 


Inspection Bureau Finds Defective 64.3 Per Cent of 
Locomotives Examined 


Of 5,368 locomotives inspected by the Bureau of Locomotive 
Inspection of the Interstate Commerce Commission during March, 
3,453 or 64.3 per cent were found defective and 733 were ordered 
out of service, according to the monthly report of the commis- 
sion to the President on the condition of railroad equipment. 
During the same month the Bureau of Safety inspected 109,950 
freight cars and found 8.9 per cent defective, and 1,735 passenger 
cars, of which 2.1 per cent were found defective. 


Western Maryland Shops Damaged by Fire 


The car shops of the Western Maryland at Hagerstown, Md., 
were damaged by fire on April 1 to the estimated extent of 
$300,000. Two large three-story brick buildings, with contents, 
were practically destroyed. This establishment, employing about 
900 men, has been operated for the past year by the Dickson 
Construction & Repair Company, a contract having been made 
by the railroad and the construction company following a strike 
of railway shopmen. A public meeting was held recently in 
Hagerstown which was described as an observance, by the strikers, 
of the first anniversary of their walkout. 


Chilean Railway Operates First Electric Train 


The first electrically-operated train on the Chilean State Rail- 
ways made a successful trip from Santiago to Tiltil and return 
on Tuesday, April 17, according to a cablegram received by the 
Westinghouse Electric & Manufacturing Company. The train 
was operated by President Alessandri of Chile, as engineman, and 
the American Ambassador to Chile, was carried as a passenger. 

The distance between Santiago and Tiltil 1s about 30 miles and 
constitutes the eastern end of the electrified line of 144 miles 
from Santiago to Valparaiso. When completed, 33 electric loco- 
motives will be used on the electrified section. 


Get-Together Banquet on the Central of Georgia 


The Metal Trades and Carmen’s Associations of the Central of 
Georgia shops at Savannah, Ga., held a banquet in Savannah on 
April 14 which was attended by 300 members of the two associa- 
tions. The foremen and officers of the company also joined with 
the men, among those present being: L. A. Downs, vice-president 
and general manager; W. H. Fetner, superintendent motive power; 
W. H. Wright, superintendent Savannah division, and S. A. White- 
hurst, master mechanic. A message was read from President 
W. A. Winburn, and addresses were made by L. A. Downs, 
W. H. Fetner, and W. H. Wright. The representatives of the 
employees’ organizations who spoke included W. J. Bice, presi- 
dent; J. C. Williams, vice-president; J. A. Bradford, of Macon 
shops, and D. F. Hagan. of Savannah shops, 
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German Diesel Locomotives for Russia 


The chief of the Russian railway commission in Berlin is re- 
ported to have contracted with the Deutsche Werke for the con- 
struction of a number of Diesel-engined locomotives, according to 
Consul Richardson at Berlin. The first two, one with electric 
and the other with hydraulic transmission, must be delivered dur- 
ing the summer of 1923. 

These new locomotives will cost approximately twice as much 
as steam locomotives, but they have the advantage, among others, 
of being capable of operation without water—a distinct improve- 
ment in a country where water is scarce. This feature will 
permit the extension of railways into sections of Russia where 
now they are nonexistent. 


Court of Appeals Renders Decision in Patent Suit 
Involving Corrugated Steel Car Ends 


The United States Circuit Court of Appeals for the Seventh 
Circuit has modified the decree of the District Court in the suit 
of the Pressed Steel Manufacturing Company, Chicago, and Wal- 
ter P. Murphy, against the Mt. Vernon Car Manufacturing 
Company, Mt. Vernon, Ill., for patent infringement. The patents 
involved are the Murphy-Sisson patent No. 1,031,571, claims 11, 
12, 14 and 15; Sisson reissue patent No. 14,434, claims 9, 12 and 
43; Murphy patent No, 1,058,889, claim 5; Sisson patent No. 
1,271,234, claim 1; and Sisson patent No. 1,254,860, claims 2, 3, 
4, 5 and 6. In that suit the District Court decided in favor of 
the plaintiff that all of the claims of these patents involved in the 
suit were valid and had been infringed by the Mt. Vernon Car 
Manufacturing Company in equipping 1,000 box cars for the 
Baltimore & Ohio, with corrugated steel plate ends furnished by 
the Chicago-Cleveland Car Roofing Company, and issued an order 
for a permanent injunction and an accounting as to profit and 
damages against the defendant company. The decision of the 
Circuit Court of Appeals modifies the decree of the lower court 
by relieving the defendant from the injunction and accounting 
under the disputed claims of patents No. 1,058,889, No. 1,271,234, 
and Claims 9 and 12 of reissue patent No. 14,434. So modified, the 
decision of the lower court is affirmed. The Court of Appeals 
says: “Each side shall pay one-half of the costs in this court.” 


Railway Construction in Colombia 


Work is progressing on the extension of the Ferrocarril del 
Pacifico (Pacific Railroad) northward from Buenaventura, Colom- 
bia, to Cartago, department of E1 Valle del Cauca, according to 
Vice-Consul McEnelly at Buenaventura. The length of the line 
already in operation is 190 miles, and an extension of 127 miles is 
planned for the next two years. The railroad is of 3-ft. gage 
and is owned and operated by the Colombian government, under 
the direction of the ministry of public works. 

The ministry has fixed as the equipment necessary for each 
25 miles of the Pacific Railroad 4 locomotives, 8 passenger cars, 
10 box cars, 2 live-stock cars, 8 flat cars, 2 gondolas, and 5 dump 
cars. According to the chief engineer of the railroad, the present 
rolling stock consists of 25 locomotives (16 of the Mogul type), 
40 passenger cars, 60 box cars, 13 live-stock cars, 60 flat cars, 32 
gondolas, and 50 dump cars. Provided the extension planned for 
the next two years is completed, the following equipment will be 
needed: 27 locomotives, 64 passenger cars, 70 box cars, 13 live- 
stock cars, 44 flat cars, and 15 dump cars. 


Consolidated Equipment Repairs for Short Line 
Association 


Negotiations have been concluded through the efforts of J. W. 
Cain, manager of the purchases of the American Short Line 
Railroad Association, between the association's banking interests 
and the Midwest Engine Corporation of Indianapolis, Ind., cover- 
ing an extensive rebuilding program for used locomotives and 
freight cars. The program will call for the general overhauling 
of 108 locomotives and the rebuilding of 3.600 freight cars each 
year for the next five vears. The plan 1s an outcome of the in- 
vestigation of the feasibility of building several thousand cars 
of standard design which could be financed on a consolidated 
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basis and allocated to the individual lines of the American Short 
Line Railroad Association. 

The freight cars will be financed on a basis of approximately 
25 per cent cash and the balance by car trust notes extending 
over five years. Locomotives will require one-third cash and 
the balance will extend from one to two years. When the re- 
quirements of a road are not sufficient to justify the economical 
handling of an individual issue a grouping will be made and the 
total equipment will be covered by one general trust agreement. 
Equipment will be rebuilt in a manner satisfactory to the banking 
syndicate as suitable collateral. 

Where conditions warrant freight cars are to be rebuilt with 
steel center sills or draft arms, friction draft gear, outside metal 
roofs and other specialties. Locomotives will be superheated or 
otherwise equipped with fuel saving devices. Parts of the plant 
of the Midwest Engine Corporation will be devoted to freight car 
and locomotive repairing. The freight car repairing is expected 
to start within 60 days. Locomotive repairing will start July 1. 
H. C. May, formerly superintendent of motive power of the 
Monon and the Lehigh Valley, has been elected president of the 
new company. A. J. Canfield, formerly of the Canadian Car & 
Foundry Company, will be in charge of the car department. 
Ferdinand Barnickol, president of the Indianapolis Drop Forging 
Company, has been elected chairman of the board of directors, 
other directors are A. Rosenthal, H. C. Purdy, IL. M. Rappaport 
and J. Wood. 
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American Electric Locomotives for Spain 


Three of the six 100-ton, 3,000-volt d. c. electric locomotives, 
comprising part of the $1,500,000 contract for the electrification 
of 40 miles of the Spanish Northern Railway, were shipped by 
the International General Electric Company on the S. S. Florinda 
(Garcia & Diaz, agents) on April 9 from South Brooklyn, N. Y., 
in the presence of a party of engineers and officials, including 
the Spanish consul general and his staff. 

The electrification for which this equipment is supplied will be 
carried out by the Sociedad Iberica de Construcciones Electricas 
of Madrid, Spanish representatives of the International General 
Electric Company, and is of particular interest because it is the 
first 3,000-volt direct current road to be installed in Europe. It 
is known as the Pajares Grande division. 

These locomotives are of particular interest, since they are a 
somewhat novel design, using three axles instead of the usual 
two-axle trucks. They are of the swivel truck type and each 
is equipped with six 400 hp. motors, giving a capacity sufficient 
to handle a full tonnage train up the 2 per cent grades at 22 miles 
per hour. On the return trip the trains will be held by the 
regenerative braking. 

In addition to the locomotives, the contracts placed with the 
Spanish company include equipment of two 300 kw. substations 
and material for overhead distribution for the entire electric 
zone. Shipment of this latter equipment has already been made 
and is being installed by the Spanish company. 


Italy Plans to Lease Railways to Private Concerns 


The Italian government is planning the details of the contracts 
under’ which the railways are to be turned over to private concerns, 
according to Rome dispatches to the New York Times. 

The fundamenta! principles are that private enterprise will 
take the roads on leases lasting for a number of years, agreeing 
by contract with the government how much capital must be set 
aside as a guarantee of the solvency of the companies, or buying 
reserve material and for general expenses. Private enterprise is 
to get 7 per cent interest on this capital and to divide everything 
over 7 per cent with the government in a ratio to be decided upon. 

The roads will pass to private enterprise completely. Private 
companies will not merely administer them for the government, 
but must assume full responsibility. This leads to the necessity 
that the roads be ceded for long terms of years, so that private 
enterprise may have a sufficient period to run them under normal 
conditions after the inevitable period of transformation and settling 
down. It will be possible for private enterprise to denounce the 
contracts if the economic conditions on which they are based prove 
to be fallacious. 

The government will hand over the railroads in their present 
state. Private enterprise will have to see to upkeep and rolling 
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stock and to return the roads at the end of the contract period ìn 
the same condition. There will be full liberty to run the railroads 
in whatever way private enterprise thinks best, and it will have the 
right to decide on the number of the personnel to be employed. 
The government, therefore, breaks its present contract with its em- 
ployees, but private enterprise must choose nine-tenths of the em- 
ployees from the present railroad staffs. There will be full liberty 
in regard to wages to the employees, provided there is a guarantee 
of wages for five vears and of stable employment to all specialized 
workmen. The approval of the government must be obtained for 
proposals as to the juridical status of the employees. 


MEETINGS AND CONVENTIONS 


Fuel Association Convention Papers 


A well-rounded program of interest to railroad officers and 
coal operators has been arranged for the annual meeting of 
the International Railway Fuel Association to be held at the 
Hotel Winton, Cleveland, Ohio, May 21-24. The following list 
gives the addresses, papers and reports which have already been 
definitely arranged. The invocation will be delivered by Rev. 
John G. Hindley, pastor of the East Cleveland Congregational 
Church. T. K. Maher, president of the Maher Collieries Com- 
pany, Cleveland, will deliver the address of welcome, which will 
be followed by the opening address by Julius Kruttschnitt, chair- 
man of the executive committee of the Southern Pacific. Mr. 
Kruttschnitt has chosen as ‘his subject Railway Fucl—A Reducible 
13 per Cent of Operating Expenses. H. M. Griggs, manager of 
the Ore & Coal Exchange, Cleveland, will address the convention 
on Lake Coal Handling, and C. E. Maurer, president of the 
Glens Run Coal Company, will deliver an address on a subject 
to be selected later. 

The subjects of the individual papers and the authors are as 
follows: Extension of Locomotive Runs, C. B. Peck, western 
mechanical editor, Railway Age; Economic Aspects of the Fuel 
Oil Situation, C. E. Beecher, acting chief petroleum technologist, 
U.S. Bureau of Mines; Incentives for Promoting Fuel Economy, 
O. S. Beyer, Jr., consulting engineer; Classification of Coals, 
Geo. H. Cushing, publisher, Cushing’s Survey; The Fuel Saving 
Aspect of Boiler Water Treatment, C. R. Knowles, superintendent 
water service, Illinois Central; The Effect of Tonnage Rating and 
Speed on Fuel Consumption, J. E. Davenport, superintendent fuel 
and locomotive performance, New York Central: The Other Ten 
Per Cent, R. S. Twogood, assistant engineer, Southern Pacific; 
The Superheater—Its Use and Abuse from a Fuel Economy 
Standpoint, Bard Browne, service engineer, the Superheater Com- 
pany; Refractories for Oil-Burning Locomotives, J. C. Martin, Jr., 
vice-president, Ætna Combustion Company; Economy in the 
Heating of Stations and Buildings, R. W. Noland, professor of 
heating and ventilating, Purdue University; Value of Individual 
Performance Record, L. G. Plant, editor Railway Review. 

The following standing committees will also present reports: 
Firing Practice (Chairman S. H. Bray, Southern Pacific); Fuel 
Accounting, Distribution and Statistics (Chairman B. A. Mc- 
Dowell, Baltimore & Ohio); Fuel Stations (Chairman W. E. 
Dunham, Chicago & North Western); Front Ends, Grates and 
Ash Pans (Chairman Prof. E. C. Schmidt, University of Illinois) ; 
Boiler Feed Water Heaters (Chairman E. E. Chapman, Atchison, 
Topeka & Santa Fe). The Committee on Storage Coal, of which 
the late Prof. H. H. Stoek was chairman, will also present a 
report. 


Papers for Purchases and Stores Meeting 


The Purchases and Stores Division of the American Railway 
Association will hold its fourth annual meeting at Chicago, May 
15-17, the headquarters being at the Hotel Sherman. The sessions 
will be held in the convention hall of the hotel, convening at 
9.30 a. m., city time, on Tuesday, May 15. The subjects of the 
committee reports and papers to be presented are as follows: 
Stores Department Book of Rules (Chairman W. D. Stokes, 
Illinois Central); Classification of Material (Chairman W. L. 
Hunker, Chicago, Rock Island & Pacific): Reclamation and Con- 
servation of Discarded Material and Classification of Scrap 
(Chairman A. S. McKelligon, Southern Pacific) ; Material Ac- 
counting and Office Appliances (Chairman G. A. Secor, Chicago 
& Alton); Forest Products (Chairman, W. A. Summerhays, 
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Illinois Central) ; Stores Department Buildings and Facilities for 
Handling Material (Chairman R. C. Harris, Pennsylvania Sys- 
tem); Workable Rules in Connection with the Carrying Out of 
the Provisions of Section 10 of the Clayton Anti-Trust Act 
(Chairman E. A. Clifford, Atchison, Topeka & Santa Fe); 
Supply Train Operation and Line Delivery of Material (Chair- 
man O. Nelson, Union Pacific); Joint Committee on Fuel Con- 
servation (Chairman S. Porcher, Pennsylvania System); Joint 
Committee on Joint Inspection of Standard Material (Chairman 
M. J. Collins, Atchison, Topeka & Santa Fe); Unit Piling of 
Material and Numerical Marking System (Chairman J. L. Sul- 
livan, Union Pacific) ; Purchasing Agents’ Office Records and 
Office Organization (Chairman C. E. Walsh, Pennsylvania Sys- 
tem); Committee on General Accounting (Chairman H. H. 
Laughton, Southern Railway); Store Delivery of Material to 
Users at Shops (Chairman H. R. Duncan, Chicago, Burlington 
& Quincy); Nominating Committee (Chairman F. A. Bushnell, 
Great Northern) ; Most Economical Method of Handling Repairs 
to Typewriters, Calculating Machines and Other Office Appli- 
ances, W. W. Griswold, stationer, Chicago, Rock Island & Pacific; 
Reclamation of Grain Doors, Oliver Maxey, general supervisor 
claim prevention, Chicago, Rock Island & Pacilic; Savings to Be 
Effected in the Handling of Paints, Oils and Similar Products 
by the Use of the Metal “One Time” Shipping Container, J. C. 
Kirk, assistant general storekeeper, Chicago, Rock Island & 
Pacific; The Railway Stores Catalogue, C. D. Young, general 
supervisor of stores, Pennsylvania System; The Need of Ap- 
prentices in the Storehouse Organization, J. W. Gerber, general 
storekeeper, Southern Railway. 


The following list gives names of secretaries, dates of next cr regular 
mectings and places of mceting of mechanical associations and railroad clubs: 


AlrR-BrakKE ASSOCIATION.—F. M. Nelis, Room 3014, 165 Broadway, New 
York City. 1923 annual convention; Denver, May 1 to 4 inclusive. 

AMERICAN RaiLcroaD Master TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
ASsocIATION.<-C, Borcherdt, 202 North Hamilton Ave., Chicago. 

AMERICAN Raitway AssociaTION, Division W—Mecnuanicat.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Annual meeting, Orchestra 
Hall, 220 South Michigan Ave., Chicago, beginning June 20, 1923. 

Division V—EguirpMENT PatntinG Diviston.—V. R. Hawthorne, 
Chicago. l 

Diviston VI—PurcHases anD Stores.—W. J. Farrell, 30 Vesey St., 
New York. Next meeting, Chicago, May 22, 1923. Annual meet- 
ing, Hotel Sherman, Chicago, May 15, 16 and 17, 1923. 

AMERICAN Rarttway Toot ForeEMEN’S ASSOCIATION.—R. D. Fletcher, 1145 
E. Marquette Road, Chicago. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 30 
Church St., New York. 

AMERICAN Society FoR Testing Materiats.—C, L. Warwick, University of 
Pennsylvania, Philadelphia, Pa. Annual meeting, Chalfonte-Haddon 
Hall Hotels Atlantic City, N. J., beginning June 25, 1923. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Il. 

CanaDian Raitway CLus.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Next meeting May 8. Annual meeting election of ofħcers, Grand 
smcker and entertainment. 

Car ForeMen’s ASSOCIATION OF Cnicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, III. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Il. 

Car ForeMen’s ASSOCIATION oF St. Louts.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. 

CentTraL Raitway Crus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Next meeting May 10. Paper on The Modern By-Product Coke Oven 
and Its Application will be presented by C. Ramsburg, vice-president, 
Koppers Company, Pittsburgh. Film pictures and lantern slides. 

CHEIF INTERCHANGE Car INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. 

Crncinnatr Rartway Cius.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Next meeting May 8. Paper on Automatic Train 
Control will be presented by W. Gordin Fisher. Luncheon. 

INTERNATIONAL RAILROAD Master BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL RaiLway Fue. AssociatTion.—J. Crawford, 702 East 
Fifty-first St., Chicago, Il. Next meeting, May 21-24, 1923, Cleve- 
land, Ohio. 

INTERNATIONAL Ratuway GENERAL FoREMEN'S ASSOCIATION.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. Annual convention, Hotel 
Sherman, Chicago, September 4-7, 1923. 

Master BOILERMAKERS’ <AssociaTion.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. Annual convention, Hotel Fuller, Detroit, Mich., 
May 22 to 25 inclusive, 1923. 

New Enctanp Rarcroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Next meeting May 8, Copley-Plaza Hotel. Paper on Use of 
Compressed Air in Track Maintenance and Construction will be pre- 
sented by W. H. Armstrong, manager sales, Ingersoll-Rand Company. 
Illustrated by moving pictures. 

New York Rartway Cius.—H’. D. Vought, 26 Cortlandt St., New York. 

NiaGaRA Frontier Car MeEn’s Association.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Pacific Rartway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 

Raitway CLuB oF Pittsspurci.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. 

St. Lovis Rartway CLuB.— B. W. Frauenthal, Union Station, St. Louis, Mo. 

TRAVELING ENGINEERS’ AssociaTion.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. 

Western Rattway Crus.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Annual meeting May 21 at 5:00 p. m. Election of officers 
and directors. 
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SUPPLY TRADE NOTES 


W. J. Hyman has been appointed a vice-president of the 
International Equipment Company, Ltd., Montreal, Quebec. 


The Chicago Railway Equipment Company has moved its gen- 
eral sales office to 500 Railway Exchange building, Chicago, Ill. 


Charles A. Maher, vice-president of the National Car Wheel 
Company, Cleveland, Ohio, died in a hospital in that city on 
April 7. 


The Indianapolis Steel Products Company will construct a one- 
story plant, 100 ft. by 200 ft., at Palestine, Ind., to cost approxi- 
mately $100,000. 


The Pullman Company will construct a one-story car shop at 
Cottage Grove avenue and One Hundred and Third street, Chi- 
cago, to cost $40,000. 


Clifford F. Messinger for the past three years general sales man- 
ager of the Chain Belt Company, Milwaukee, Wis., has been 
elected second vice-president. 


The corporate name of the Fairmont Gas Engine & Railway 
Motor Car Company has been changed to Fairmont Railway 
Motors, Inc., Fairmont, Minn. 


The General Electric Company will build a five-story building 
at Third and Antoinette streets, Detroit, to be used for general 
mechanical and operating service. 


The Kirby-Bonner Lumber Company, Houston, Texas, has re- 
moved its eastern sales offices from 120 Broadway to room 2612 
Grand Central Terminal, New York City. 


C. S. Williamson, formerly vice-president of the Meade- 
Morrison Manufacturing Company, Chicago, died at his home in 
that city on March 31, from pneumonia. 


A. W. Berghoefer has again become associated with the Gifford- 
Wood Company, Hudson, N. Y., and will be located at the com- 
pany’s New York City office, 50 Church street. 


The Standard Railway Equipment Company and the Union 
Metal Products Company have removed their New York City 
office from 347 Madison avenue to 247 Park avenue. 


W. J. Roehl has been appointed representative in the southwest 
territory for the Locomotive Lubricator Company, with headquar- 
ters in the Railway Exchange building, St. Louis, Mo. 


Dr. C. W. Gould, western manager of the Gould Coupler Com- 
pany, died at his home in Chicago on February 19. He had been 
connected with the Gould Coupler Company for the past 30 years. 


Percy M. Elliott, president of the Camel Company, Chicago, 
and vice-president of the Ryan Car Company, died at the Henrotin 
Memorial Hospital, Chicago, on April 18 after a prolonged illness. 


E. W. Stone, signal foreman on the Southern Pacific at Oak- 
land, Cal., has been appointed construction engineer of the 
National Safety Appliance Company, with headquarters at Chicago. 


Francis L. Bullard, formerly treasurer of the Hinckley Loco- 
motive Works and later of the Rhode Island Locomotive Works, 
died on April 2, at his home in Wellesley Hills, Mass., at the age 
of 87. 


E. H. Mattingley has resigned as general car foreman of the 
Baltimore & Ohio and Baltimore & Ohio Chicago Terminal and 
is now in the service of the Chicago-Cleveland Car Roofing 
Company. 


F. E. Sheehan, representative at St. Louis, Mo., of the Texas 
Company, Houston, Texas, has been appointed assistant district 
manager of the Western district, with headquarters in the Arcade 
building, St. Louis. 


W. H. Marshall, chairman of the board of Consolidated Ma- 
chine Tool Corporation of America, New York, has been elected 
president, to fill the vacancy caused by the sudden death of C. K. 
Lassiter on March 3. 


J. E. Johnson, manager of the Pittsburgh, Pa., branch of the 
Garlock Packing Company, Palmyra, N. Y., has been appointed 
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general sales manager, with headquarters at Palmyra, succeeding 
John N. Todd, resigned. 


W. A. Day has been appointed manager of sales for the territory 
north of the Ohio river for the Casey-Hedges Company, Chat- 
tanooga, Tenn., manufacturers of boilers, with headquarters in the 
Marquette building, Chicago. 


C. B. Flint, formerly sales manager of the railroad department 
of the Paige & Jones Chemical Company, New York City, has 
been made first vice-president in charge of the railroad depart- 
ment, with headquarters in New York City. 


Carl H. Peterson has been appointed Eastern sales representa- 
tive of the Standard Stoker Company, with headquarters at 5054 
Grand Central Terminal, New York City. He served from 
1892 to 1904 as engineer- 
ing representative at Chi- 
cago for the Safety Car 
Heating & Lighting Com- 
pany, and with the 
Pressed Steel Car Com- 
pany in the engineering 
and sales departments 
from 1904 to 1905, at 
Chicago. From 1905 to 
1919, he was with the 
Baldwin, Locomotive 
Works and Standard 
Steel Works Company 
as assistant manager at 
Chicago, Southwestern 
representative at St. 
Louis and Western repre- 
sentative at Chicago. 
Since 1919 Mr. Peterson 
has been engaged in con- 
sulting work, speciahzing 
along sales engineering 
and production lines. 


Fred W. Stubbs has been appointed mechanical engineer of 
the Standard Stoker Company, with headquarters at Erie, Pa. 
He was born in Western Pennsylvania and received his technical 
training at Case School 
of Applied Science, 
Cleveland, O. He served 
as machinist apprentice 
from 1887 to 1888 on the 
Union Pacific and then 
to September, 1891, at the 
Brooks Locomotive Com- 
pany, Dunkirk, N. Y. 
From June, 1896, to No- 
vember, 1898, he was 
with various contracting 
companies in Cleveland 
as a draftsman and sub- 
sequently served as 
draftsman with the 
Brooks and the American 
Locomotive Companies 
and the New York Air 
Brake Company. In Sep- 
tember, 1904, he went 
with the Industrial 
Works, Bay City, Mich., 
and in May, 1905, went to the Wellman-Seaver-Morgan Company. 
He later served with the Bartlett & Snow Company and the 
American Machine Company. In May, 1906, he was appointed 
leading locomotive man in the mechanical engineer's office of 
the Lake Shore & Michigan Southern. From April, 1911, to 
January, 1923, he was mechanical engineer of the Chicago Great 
Western at Oelwein, Iowa. He also served as a member of the 
Iowa Board of Examining Engineers, resigning as chairman of 
the board to go to the Standard Stoker Company. 


Thomas C. deRosset, manager southern sales of the T. H. 
Symington Company, with headquarters at Baltimore, Md., died 
suddenly in that city on April 7. Mr. deRosset was born in 
Wilmington, N. C., on September 7, 1875. He entered the sales 
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department of the T. H. Symington Company, Baltimore, in 1905, 
and was appointed manager Southern sales in 1910, his services 
in this capacity extending over a period of 13 years. Mr. deRosset 
was well known throughout the railway and supply feld. 


The Charter Gas Engine Company, Sterling, Ill., has bought the 
entire Mietz oil engine (also known as Mietz and Weiss) business, 
heretofore carried on in New York City by the August Mietz Cor- 
poration and the Reliance Oil Engine Corporaticn. 


The Inland Steel Company is preparing plans for the enlarge- 
ment of its No. 2 plant at Indiana Harbor, Ind., which will 
include four additional open hearth furnaces, which will increase 
the steel making capacity approximately 25 per cent. 


Hunter Michaels, advertising manager of the Union Metal 
Products Company, with headquarters at Chicago, has been ap- 
pointed sales agent of the Railway Steel Spring Company, with 
the same headquarters, succeeding D. B. Fulton, resigned. 


G. W. Wagner, general purchasing agent of the Detroit United 
Railway, has entered the employ of the I. M. Jacobson & Sons 
Company, and has been placed in charge of the steam and electric 
railway sales diviston with headquarters at Detroit, Mich. 


W. O. Ashe, assistant engineer in the equipment engineering 
department of the New York Central with headquarters at New 
York, has been appointed mechanical engineer of the Common- 
wealth Steel Company, with headquarters at St. Louis, Mo. 


A. H. Talbot has opened an office at 237 Railway Exchange 
building, Chicago, under the firm name A. H. Talbot-Railway 
Equipment to deal in railway locomotives, cars and rails. A. M. 
Talbot, formerly. secretary and treasurer of J. T. Gardner, Inc., 
Chicago, will be in charge. 


O. L. Chapman and W. H. Chapman, formerly with the Davis 
Boring Tool Company, St. Louis, have been appointed secretary 
and treasurer, respectively, of the Firmhill Machine Supply Com- 
pany, Detroit, Mich., succeeding C. C. Firmin, who is no longe! 
identifed with the company. 


At a recent meeting of the stockholders of the American 
Boiler Tube Thimble Company, Providence, R. I., the follow- 
ing officers were elected: President, William J. Greene; vice- 
president, Thomas P. Himes; treasurer and general manager, 

. D. Cameron; secretary, M. E. Murray. 


The United States Electrical Tool Company, Cincinnati, Ohio, 
has recently opened a new district office at 430 North High street, 
Columbus, Ohio, with E. M. Beeler as manager; also a 
new district office at 412 First street, National-Soo Line building, 
Minneapolis, Minn., with Thomas H, Caley as manager. 


The Metal & Thermit Corporation, New York City, has ap- 
pointed C. F. Lederer as general supervisor of rail welding in 
charge of all technical work in the field. This company will 
move its Pittsburgh branch into a new shop completely equipped 
with new facilities and located at 1514 Fayette street, N. S. 


The Gibb Instrument Company, Bay City, Mich., manufacturers 
of ciectric welding equipment, has opened a sales office in Cleve- 
land, Ohio, at 2104 East Superior avenue in charge of W. O. 
Little, also one in the General Motors building, Detroit, Mich., in 
charge of F, M. Luchs, formerly chief engineer for the company. 


Howard E. Boardman, for the past seven years engineering 
assistant to the general valuation counsel of the New York 
Central lines at New York, resigned on March 31 to become 
president and treasurer of Foster, Merriam & Co., Meriden, Conn. 
The latter firm is an old established manufacturer of cabinet 


hardware. 


The William E. Kelly Company, dealer in railway specialties, 
MacCormick building, Chicago, Ill, has been appointed railroad 
representative of the Van Dorn Iron Works Co., Cleveland, Ohio, 
for the western, southwestern and northwestern territory, han- 
dling that company’s complete line of heavy forgings, steel office 
furniture and equipment. 


The Combustion Engineering Corporation, Ltd., New York, 
and the Uehling Instrument Company, Paterson, N. J., have re- 
cently entered into an agreement whereby Uehling interests in 
the Dominion of Canada and Newfoundland will be handled 
exclusively by the Combustion Engineering Corporation, Ltd., 
with offices in Toronto, Montreal, Winnipeg and Vancouver. 
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The Equipment Specialties Company, Chicago, has been or- 
ganized to manufacture and sell railway car specialties, The 
company will be located at 166 West Jackson boulevard, Chicago. 
The officers of the company are: L. L. Cohen, president; George 
A. Hull, vice-president; W. R. Gillies, secretary; and C. Mosier, 
treasurer. The company will be under the active management 
of Mr. Hull. 


Charles D. Jenks has resigned as president and a director of 
the Damascus Brake Beam Company, Cleveland, Ohio, and has 
been appointed a vice-president of the Chicago-Cleveland Car 
Roofing Company, with 
headquarters at Chicago. 
Mr. Jenks was born in 
Philadelpma, Pa. He en- 
tered railroad service 
with the Pennsylvania 
Railroad, with which 
road he was employed in 
the freight and operating 
departments at Philadel- 
phia for nine years. He 
then resigned to enter the 
employ of the Atlantic 
Refimng Company, Phila- 
delphia, in the en- 
gineering and construc- 
tion department. In 1900, 
he became assistant to 
the vice-president of the 
Pressed Steel Car Com- 
pany, with headquarters 
at Pittsburgh, Pa., and 
later was promoted to 
sales agent, with headquarters at Chicago, which position he held 
until 1910, when he was appointed western sales manager of the 
Standard Coupler Company, with headquarters at Chicago. From 
1912 to January 31, 1918, he was general manager of Edwin S. 
Woods & Company and from the latter date until February 28, 
1923, he was president and a director of the Damascus Brake 
Beam Company, Cleveland, Ohio. In June, 1922, he was elected 
vice-president of the Railway Supply Manufacturers’ Association. 


Robert F. Eissler for the past two years assistant to the vice- 
president of the Chicago Pneumatic Tool Company, New York, 
has been appointed district manager at Pittsburgh. Nelson B. 
Gatch, district manager at New York, has been appointed assistant 
to vice-president, with headquarters at New York, succeeding Mr. 
Eissler, and William C. Straub has been appointed district man- 
ager at New York, to succeed Mr. Gatch. 


The Service Motors, Incorporated, a new Delaware corporation, 
has taken over the business of the Service Motor Truck Company. 
Wabash, Ind., and will continue to build service motor trucks and 
service railroad motor coaches. Paul Moore, Wabash, Ind., is 
president and general manager of the new company; C. W. Folds. 
Chicago, vice-president; Charles Guernsey, Wabash, vice-presi- 
dent; G. L. Gillam, Wabash, vice-president, and E. L. Mock, 
Wabash, secretary-treasurer, 


E. M. Speakman, formerly machine shop foreman of the Vir- 
ginian Railway, and B. O. Yearwood, formerly chief inspector of 
the U. S, Railroad Administration at the Richmond Works of the 
American Locomotive Company, are now in the service of the 
Franklin Railway Supply Company, Inc., New York, as inspec- 
tors at builders’ plants, and A. M. Meston has been appointed 
service engineer on the Pacific Coast. Mr. Meston resigned re- 
cently as district road foreman of engines of the Southern Pacific. 


Edward C. Waldvogel, general manager of the Yale & Towne 
Manufacturing Company, Stamford, Conn., has been elected a vice- 
president. His title in the future will be vice-president in charge 
of sales superseding the former title of general manager. He 
entered the service of the Yale & Towne Manufacturing Company 
as a traveling salesman in 1905. In 1910 he was transferred to 
New York as assistant to the general manager. In 1912 he was 
appointed assistant general manager and since 1916 served as gen- 
eral manager. 


The Curtain Supply Company has just moved into its new 
quarters at Elkhart, Ind. The location comprises about four acres 
of land on which a modern, one-story, concrete and steel, fire-proof 
building occupying an area of approximately 79,000 square feet has 
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been built. The general offfces of the company are located at Elk- 
hart, where T. W. Holt, second vice-president and general man- 
ager, has his headquarters and the company has an office in Chi- 
cago at 355-361 West Ontario street, where Holmes Forsyth, presi- 
dent, and W. W. Willits, first vice-president and treasurer, are 
located. 


Harold Rosendahl of the sales department of the Mahr Manu- 
facturing Company, Minneapolis, Minn., has been promoted to 
district manager with headquarters at Pittsburgh, Pa. J. O. 
Connelly has been appointed eastern representative with head- 
quarters at New York succeeding W. H. White resigned and will 
be assisted by R. G. White. E. F. Piea has been placed in 
charge of the Philadelphia office. Jacob Ebert has been placed 
in charge of the Baltimore office. J. L. Scanlon has been placed in 
charge of the Buffalo office. A. D. Fishel has been placed in charge 
of the Cleveland office. 


Vinton E. Sisson, mechanical engineer and patent engineer of 
the Union Metal Products Company, with headquarters at Chi- 
cago, has been promoted to patent counsel in which position he 
will be in charge of the patent department. Mr, Sisson has been 
associated with the Union Metal Products Company for the past 
12 years, prior to which time he was employed by the American 
Car & Foundry Company in the engineering department. He has 
also been employed in the engineering department of the Pressed 
Steel Car Company. Mr. Sisson has also patented several de- 
signs for steel ends, centering devices and buffer springs. 


Ground has been broken for the construction of a new plant 
unit for the DeVilbiss Manufacturing Company, Toledo, Ohio, 
makers of the DeVilbiss spray-painting system, which will call 
for an expenditure of $1,000,000, including equipment. This new 
unit of fireproof brick and concrete construction with four stories 
will be 580 ft. long by 80 ft. deep. The structure is the first of 
two similar buildings to be constructed on the company’s 55-acre 
factory plot to afford more adequate plant room and improved 
production facilities for the rapid and substantial expansion of the 
business. The DeVilbis Company expects to occupy the new 
building within six months. 


The American Tool & Manufacturing Works, Chicago, has 
been organized to design and manufacture special machinery, 
dies, jigs and fixtures and to manufacture screw machine and 
punch press products. A. 
B. Cochrane, formerly 
district sales manager of 
the Steel & Tube Com- 
pany of America, with 
headquarters at Chicago, 
is president and Robert 
Hofstetter, formerly an 
engineer with the Illinois 
Tool Works, Chicago, 
and the Nash Motors 
Company of Kenosha, 
Wis., is manager. Mr. 
Cochrane was employed 
by the American Sheet & 
Tin Plate Company in 
various positions pre- 
vious to 1909, when he re- 
signed to become assist- 
ant trafic manager of the 
Mark Manufacturing 
Company, with headquar- 
ters at Chicago, and was 
later promoted to traffic manager. On September 6, 1917, he en- 
listed in the United States Navy and was made chief petty officer 
in charge of transportation in the ninth, tenth and eleventh Naval 
districts. He was discharged from the navy on March 15, 1919, 
and returned to the Steel & Tube Company of America, formerly 
the Mark Manufacturing Company, as district sales manager, with 
headquarters at Chicago. In August. 1922 he resigned and on 
March 1, 1923, organized the American Tool & Manufacturing 
Works. 


Maior Abram J. Gifford, formerly in charge of the trans- 
portation department of the General Electric Company, Schenec- 
tady, N. Y., for many years, died on March 20 at his home in 
Schenectady. He was born at Hudson, N. Y., in 1840. He 
became connected with the Northeast Thomson-Houston Company 
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at St. Paul in 1891 and in 1894 he was transferred to the trans- 
portation department of the General Electric Company at Chicago. 
In 1899 he was placed in charge of the transportation interests 
of the company and moved to Schenectady. On March 1, 1920, 
he gave up his active duties, which were taken over by M. C. 
Fitzgerald, but he continued in an advisory capacity. 


Winslow Blanchard, president of the Blanchard Machine Com- 
pany, Cambridge, Mass., died at his home in Waban, Mass., on 
April 7. Mr. Blanchard was born in Dorchester, Mass., Sep- 
tember 24, 1865, and was a graduate of the Institute of Technology. 
In his early professional life he served on the engineering staff 
of the Boston Heating Company but for more than 20 years he 
had been associated with the company of which he was the head. 
He had held all the chief executive offices of the Boston branch 
of the National Metal Trades Association and at the time of his 
death was one of three honorary members. He was treasurer of 
the Associated Industries of Massachusetts and first vice-president 
of the Natioral Machine Tool Builders’ Association. 


W. W. Darrow, vice-president of the Camel Company, with 
headquarters at Chicago, has been promoted to president, suc- 
ceeding Mr. Elliott. Mr. Darrow was born on August 29, 1882, 
at Ft. Atkinson, Wis.. 
and in July, 1901, he en- 
tered the employ of the 
Camel Company as a 
bookkeeper. In 1903 he 
was promoted to secre- 
tary, which position he 
held until January 1, 
1918. On the latter date 
he was promoted to vicc- 
president. Hugh E. 
Creer, assistant to the 
vice-president in charge 
of sales, with headquar- 
ters at Chicago, has been 
promoted to  vice-presi- 
dent. Mr. Creer was 
born on August 10, 1874. 
at Hardin, Mo., and en- 
tered railroad service in 
1898 in the car depart- 
ment of the Missouri 
Pacific. In 1905, he en- l 
tered the employ of the Pere Marquette, where he remained until 
1910. when he returned to the Missouri Pacific. In 1911, he 
entered the employ of McCord & Co. as a salesman. In 1916 
he entered the employ of the Camel Company in the same ca- 
pacity, and in May, 1917, he was promoted to assistant to vice- 
president in charge of sales. A. B. Wegener, secretary, with 
headquarters at Chicago, has been appointed secretary and treas- 
urer. Mr. Wegener was born at St. Paul, Minn., and entered 
the employ of the American Bridge Company, with headquarters 
at Chicago, in 1900 and in 1908 was promoted to credit manager. 
He entered the employ of the Camel Company as a salesman in 
1912, with headquarters at Chicago, and on January 1, 1916, was 
promoted to general manager of sales. He was promoted to 
secretary in 1917, which position he has held until his recent 
appointment. 


V. Villette, mechanical expert, Pacific district of the Westing- 
house Air Brake Company, has been promoted to representative, 
Westinghouse Air Brake Company and Westinghouse Traction 
Brake Company of the same district, with office at San Francisco, 
Cal. A. C. Layton, a locomotive engineman on the Los Angeles 
division of the Southern Pacific, succeeds Mr. Villette as mechan- 
ical expert. Raymond Boiselle, mechanical expert, Westinghouse 
Traction Brake Company, St. Louis, Mo., has been transferred to 
Wilmerding, Pa., as representative, Westinghouse Air Brake 
Company and Westinghouse Traction Brake Company, Pitts- 
burgh district. F. C. Young, industrial representative, Pitts- 
burgh district, has been promoted to representative, Westing- 
house Air Brake Company and Westinghouse Traction Brake 
Company for the same district. S. B. Schrontz, chief clerk, 
Pittsburgh district office, has been appointed industrial representa- 
tive, Pittsburgh district, assisting Mr. Young, and E. H. Weaver, 
industrial representative, Pittsburgh district, has been transferred 
to the Chicago office as inspector for the Westinghouse Air 
Brake Company. 
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TRADE PUBLICATIONS 


OVERHEAD CARRIER SYSTEM.—The Chisholm-Moore Manufac- 
turing Company, Cleveland, Ohio, has issued a new circular featur- 
ing its Atlas Carryall overhead carrying system; also a 16-page 
booklet describing in detail the steps necessary in making Carryall 
installations. i 


GRINDING MacHINES.—Various types of hole grinding ma- 
chines, link grinding machines, plane surface grinding machines, 
crank-pin grinding machines and abrasive wheels are illustrated 
and described in a 15-page catalogue recently issued by Beyer, 
Peacock & Co., Ltd., Gorton, Manchester, England. 


GASOLINE Rai Cars.—The International Motor Company, 
New York, has issued a catalog describing Models AC and AB 
rail motor cars now in service on a number of railroads. A brief 
description is given also of the new Model AH which is 55 ft. 
long and contains a baggage compartment in addition to provision 
for 51 passengers. 


PropucTIon Toots.—Scully-Jones & Co., Chicago, has issued 
Catalogue 33 outlining the advantages and adaptability of each of 
its Wear-Ever preduction tools, which include chucks, milling 
cutters, special tool holders, collets, etc. Practical suggestions 
for improvements in machine shop practice, reference data, charts 
and tables have also been included in this 40-page booklet. 


Pire THREADING MACHINERY.—The Landis Machine Company, 
Waynesboro, Pa., has recently issued catalogue No. 24 in which 
its line of stationary pipe die heads, pipe threading and cutting 
machines, rotary pipe and nipple threading die heads, pipe and 
nipple threading machines, automatic die heads and chaser 
grinders are illustrated and described in detail. The catalogue 
is carefully prepared and printed, containing 75 six-inch by nine- 
inch pages. 


INTERNAL COMBUSTION ENGINES.—The Stover Manufacturing & 
Engine Company, Freeport, Ill., has issued a 24-page booklet de- 
scribing its line of internal combustion engines. The engines listed 
range from 1 to 30-hp. capacity and include both the make-and- 
break type for gasoline and kerosene fuels and the semi-Diesel 
type for fuel oil. Halftone illustrations are given of the various 
models and specifications of each type are included with the de- 
scriptive matter contained. 


Gas Encines.—The Noble Company, Lansing, Mich., has 
issued a folder illustrating and describing its line of internal 
combustion engines in various combinations for various kinds of 
work. Illustrations show various kinds of pumping combinations, 
both portable and stationary, in which the engine is shown adapted 
to operating centrifugal and plunger pumps as well as the dia- 
phragm pumps. Illustrated descriptions of the various kinds of 
hoists are included and some attention is given to the use of air 
compressor combinations. 


Unarco Propucts.—The United Asbestos & Rubber Company, 
Chicago, has recently issued catalogue No. G-22, which is a 111- 
page, cloth bound bcok containing a complete list of its line of 
packings, belting; rocfings; car insulation; electrical insulation; 
mechanical rubber goods, including air brake hose, signal hose and 
injector suction hose, and asbestos and magnesia materials. The 
various classes of goods, which are well illustrated and described, 
are listed in five groups under separate section headings and the 
catalogue contains a complete alphabetical index. 


MACHINE TOOLS AND CRANES.—In a large, well illustrated 
booklet entitled. Recent Developments in Machine Tools and 
Cranes for Railroads. Manning, Maxwell & Moore, Inc., New 
York, describes improvements in some of its more important prod- 
ucts used by the railroads. Comparatively dull years since the 
armistice have been used in changing designs and patterns so that 
with the improved equipment shopmen can obtain maximum pro- 
duction with minimum physical effort. First position in the 
booklet is given to the Putnam wheel lathes which are followed 
by heavy duty car wheel borers, axle lathes. boring mills, slotters 
and other standard tcols handled by the company. Several pages 
are devoted to shop cranes, steam hammers, wheel presses, punches 
and shears, flue welders, stavbolt threading, radius grinders and 
other shop machines. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THE Kansas City SovuTHERN has ordered 10 2-8-8-2 Mallet 
type locomotives from the American Locomotive Co. 


THe WasasH has ordered 30 2-8-2 type locomotives and 20 
switching type locomotives from the American Locomotive Com- 
pany. 

THE Froripa East Coast has ordered 15 4-8-2 type and five 
0-6-0 switching locomotives from the American Locomotive 
Company. 

THE CAROLINA, CLINCHFIELD & OHIO has ordered 10 2-8-2 type 
locomotives and 12 Mallet (2-8-8-2) type locomotives from the 
American Locomotive Company. 


THE LEHIGH VALLEY has ordered 40 2-8-2 type locomotives 
from the American Locomotive Company. This road will place 
orders shortly for 10 4-6-2 type locomotives for passenger service. 


Tue Pacific Erectric has placed an order with the Westing- 
house Electric & Manufacturing Co., for two 43-ton electric loco- 
motives and will build in its own shops eight electric loco- 
motives weighing 60 tons. 


THe CANADIAN Paciric has placed an order for 29 2-8-2 type 
(P-2) locomotives, to have a tractive effort of 56,100 1b., with the 
Montreal Locomotive Works. An order has also been placed 
for 6 steel snow plows to be built in the railroad company’s shops 
at Angus. 


Freight Car Orders 


Tue Fruit Growers Express will build 2,000 refrigerator cars 
in its own shops. 


THe Denver & Rio GRANDE WESTERN will build 100 narrow 
gage stock cars in its own shops. 


THE ATLANTIC Coast Line has ordered 450 gondola cars from 
the Virginia Bridge & Iron Company. 


Tue Sun Om Company, Philadelphia, Pa., has ordered 150 
tank cars from the Standard Tank Car Company. 


THE BerTHA CoaL Company has ordered 300 hopper cars of 
55 tons’ capacity from the Pressed Steel Car Company. 


THE UNITED STATES FUEL Company has ordered 500 hopper 
cars of 70 tons’ capacity from the General American Car 
Company. 

Tue SouTHERN PaciFic has ordered 350 steel ballast cars for 
1923 delivery from the Mount Vernon Car Manufacturing 
Company. 

Tue DuLuTH, MissaBe & NORTHERN has ordered 100 steel box 
cars of 50 tons’ capacity from the American Car & Foundry 
Company. 

THE Roxana PETROLEUM CorPoRATION, St. Louis, Mo., has 
ordered 359 tank cars of 10,000 gal. capacity from the Standard 
Tank Car Company. 

THe New ENGLAND Oi REFINING Company, Boston, Mass., is 
having 250 tank cars built in the shops of the General American 
Tank Car Corporation. 


THE JOHNSTOWN CoaL & CoKE Company, Johnstown, Pa., has. 


ordered 150 hopper cars of 55 tons’ capacity from the American 
Car & Foundry Company. 


THE Emmons Coat Mininc Company, Philadelphia, Pa.. has 
ordered 500 hopper cars of 70 tons’ capacity from the American 
Car & Foundry Company. 

THE VirGiIntan Rattway has ordered from the Pressed Steel 
Car Company 1,000 120-ton all-steel gondola coal cars and has 
also ordered from the Standard Steel Car Company 500 all-steel 
70-ton hopper cars. 


Tre Fre has ordered 1,000 box cars from the Pressed Steel 
Car Company; 1,000 box cars and 1,000 gondola cars from the 
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Standard Steel Car Company, and 1,000 gondola cars from the 
Youngstown Steel Car Company. 


THE New York CENTRAL has ordered 2,000 refrigerators cars for 
the Michigan Central from the Merchants Dispatch Transporta- 
tion Company. In the April Railway Mechanical Engineer men- 
tion was made that 1,500 of these cars were under construction 
in the shops of the Merchants Dispatch. 


THe Boston & Maine has ordered 300 flat cars of 55 tons’ 
capacity from the Magor Car Corporation, 200 refrigerator cars 
of 35 tons’ capacity from the Merchants Dispatch Transportation 
Company and 100 Hart convertible ballast cars of 50 tons’ ca- 
pacity from the American Car & Foundry Company. 


THE CHESAPEAKE & QOuIO, reported in the April Railway 
Mechanical Engineer as having ordered 1,000 70-ton hopper cars 
from the American Car & Foundry Company and 1,000 from the 
Standard Stee] Car Company, has increased its order 1,000 cars 
to each company, making a total of 4,000 cars ordered recently. 


Freight Car Repairs 


THE BALTIMORE & Onto will rebuild 1,000 coke cars in its own 
shops. 


THE Denver & Rio GRANDE WESTERN is repairing over 1,000 
freight cars in its own shops. 


THe CHESAPEAKE & Ouro has let a contract for repairing 
1,500 freight cars at the shops of the Richmond Car Works. 


THE NorroLtk & WESTERN is reported as having placed an order 
for repairs to 700 hopper cars with the Ralston Steel Car 
Company. 


THE Missouri Paciric has ordered repairs to 1,500 box cars 
from the Springheld Car & Equipment Company and repairs to 
600 coal cars from the Mt. Vernon Car Manufacturing Company. 


THE SEABOARD AIR LINE is inquiring for 25 caboose cars. This 
company 1s having repairs made to 1,000 box cars at the shops 
of the Richmond Car Works. Five hundred box cars are being 
repaired at Atlanta and some additional cars are being repaired 
at shops in Tampa. 


THE ILLiInots CENTRAL will have 1,000 gondola cars and 600 
40-ton box cars repaired by the Ryan Car Company and 800 50- 
ton box cars, and 600 40-ton box cars repaired by the American 
Car & Foundry Company. Orders have also been placed for re- 
pairs to 300 36-ft. 40-ton box cars with the Midwest Engine 
Company, for repairs to 100 36-ft. steel box cars with the Pullman 
Company and for repairs to 150 automobile box cars with the 
Ryan Car Company. 


Passenger Car Orders 


THE PULLMAN Company is building 100 sleeping cars in its 
own shops. 


THE ARMS-YaAGER RaiLway Car Company has ordered 50 cars 
for passenger service from the Pullman Company. 


THE ILtinois CENTRAL has ordered 6 horse baggage and 8 
baggage cars from the Standard Steel Car Company; and 2 cafe 
lounge cars, 4 parlor cars, and 5 dining cars from the Pullman 
Company. This company has also ordered 25 60-ft. 6-in. steel 
suburban coaches from the Pullman Company. 


THE Louisvitte & NASHVILLE has ordered 14 baggage cars and 
10 70-ft. combination baggage and mail cars from the Pressed 
Steel Car Company ; and 14 70-ft. baggage cars, five 61-ft. coaches, 
hve 61-ft. middle room smoking coaches, two dining cars, and 10 
coaches from the American Car & Foundry Company. 


THE SouTHERN Paciric has ordered five 60-ft. chair cars, five 
60-ft. coaches, fifteen 72-ft. coaches, fifteen 70-ft, baggage cars and 
one 72-ft. 6-in. combination coach and baggage car from the 
American Car & Foundry Company; sixty 72-ft. interurban 
coaches and ten 77-ft. dining cars from the Pullman Company: 
forty 70-ft. combination baggage and postal cars from the Standard 
Steel Car Company. All the above cars are to he of steel con- 
struction and all are for the Southern Pacific Lines except the 
one 72-ft. 6-in. combination coach and baggage car, which is 
for the San Diego & Arizona. 


May, 1923 


Machinery and Tools 


THE PENNSYLVANIA has ordered equipment for three flue shops 
from Joseph T. Ryerson & Son, Inc. 


THE INTERNATIONAL-GREAT NORTHERN has ordered one 120-ton 
wrecking crane from the Industrial Works. 


THE Louisvitt—e & NASHVILLE has ordered one, 20-ton loco- 
motive crane from the Browning Company. 


THe Norrotk & WESTERN has placed orders for a car wheel 
borer, an axle lathe, a wheel press, a 36-in. planer; also for a 
number of other tools. 


THe MAINE CENTRAL has placed orders for 2, 5-ft. radial drills, 
2 bushing presses, a 36-in. planer; also some other tools, includ- 
ing one 200-ton locomotive hoist for use at Portland, Me., from 
the Whiting Corporation, and a 40-ton, 50-ft. boom locomotive 
crane from the Industrial Works. 


Shops and Terminals 


PERE MARQUETTE.—This company has awarded a contract to 
the Arnold Company, Chicago, for the construction of a round- 
house at Grand Rapids, Mich. 


ELGIN, JoLIET & EASTERN.—This company has awarded a con- 
tract to the T. S. Leake Construction Company, Chicago, for the 
construction of a 20-stall roundhouse at Gary, Ind. 


EL Paso & SOUTHWESTERN.—This company has awarded a 
contract to Anderson Brothers, El Paso, Tex., for the construc- 
tion of a 10-stall addition to the roundhouse at El Paso. 


BALTIMORE & OHI0.—This company has awarded a contract to 
Joseph E. Nelson & Sons, Chicago, for the construction of a 
water treating plant of 25,000 gal. per hour capacity at Ivory- 
dale, Ohio. 

CHESAPEAKE & Ou10.—This company has awarded a contract 
to Joseph E. Nelson & Sons, Chicago, for the construction of an 
addition to the store house at Huntington, W. Va., to cost ap- 
proximately $80,000. 


Cuicaco, Rock Islann & Paciric.—This company has awarded 
a contract to the Railroad Water & Coal Handling Company, Chi- 
cago, for the construction of oil stations, to cost $15,000 each, at 
El Dorado, Ark., Haskell, Tinsman and Malvern. 


GALVESTON, HARRISBURG & SAN ANTONIO.—This company has 
awarded a contract to V. E. Ware, El Paso, Tex., for the con- 
struction of a locomotive erecting shop at El Paso. The struc- 
ture will be 258 ft. long by 84 ft. wide with a height of 60 ft. and 
will cost $200,000, including cranes, pits, tracks and drainage. It 
will be of structural steel frame, brick walls, stee] sash and con- 
crete floors and equipped with one 200-ton and one 15-ton travel- 
ing crane. 


PENNSYLVANIA.— This company has awarded a contract to the 
Hughes-Foulkrod Company, Pittsburgh, for the erection of walls, 
roof, skylight and sash for its new shops at Juniata. The Wilson 
& English Construction Company have the ¢ontract for founda- 
tion and flooring and the McClintic-Marshall Company for the 
structural steel frame. The building will be 340 ft. by 690 ft. 
and will be equipped with two 250-ton cranes, four 50-ton cranes 
and 50 pits. The shop will have a capacity for heavy repairs to 
100 locomotives a month. 


LEHIGH & New ENGLAND.—This company has adopted plans 
for modern and adequate facilities for the handling of locomotives 
and trains in the Panther creek valley between Hauto, Pa., and 
Tamaqua, Pa., in which are located the anthracite collieries served 
by it. The plans provide for a new yard and engine terminal to 
be located near Tamaqua, Schuylkill county, Pa., at an estimated 
cost of approximately $465,000, and include besides track work 
a 10-stall roundhouse, an 85-ft. turntable, a 200-ton capacity 
coaling station, two ash-pits, an oil-house and equipment, a water 
tank, a car repair shop and a yard office building. A contract 
has been awarded to the H. Denburger Contracting Company, 
Bethlehem, Pa., for the grading, concrete masonry, drainage and 
track laying (including change of creek channel), excavating 
and the building of the concrete foundation for turntable, ex- 
cavating and putting in ash-pit foundations, and building concrete 
abutments on new location of crossings of Panther creek by the 
railroad’s tracks and a private road, at an estimated cost of 


$126,000. 


RAILWAY MECHANICAL ENGINEER 


319 


PERSONAL MENTION | 


General 


G. H. LANGTON has been appointed mechanical inspector of 
the Chesapeake & Ohio. 


ALFRED E. CALKINS has been appointed superintendent of roll- 
ing stock of the New York Central Lines, Buffalo and East, with 
headquarters at New York. 


C. K. Woops, master mechanic of the Pere Marquette, with 
headquarters at Saginaw, Mich., has been promoted to assistant 
superintendent of motive power, with headquarters at Detroit. 


M. C. M. HatcuH, mechanical engineer of the Missouri-Kansas- 
Texas with headquarters at Parsons, Kansas, has been promoted 
to assistant to the executive vice-president with headquarters at 
St. Louis, Mo. 


J. W. SENGER, master car builder on the New York Central, 
with headquarters at Collinwood, Ohio, has been promoted to 
superintendent of rolling stock of the Lines West of Buffalo, 
with headquarters at Cleveland, Ohio. 


J. F. WALKER has been promoted to superintendent of the New 
Orleans division of the Yazoo & Mississippi Valley with head- 
quarters at Vicksburg, Miss. Mr. Walker was born on November 
21, 1877, at Paducah, Ky. 
He entered railway serv- 
ice on January 10, 1898, 
as a special machinist 
apprentice in the Padu- 
cah shops of the Illi- 
nois Central and two 
years later was promoted 
to journeyman. He was 
promoted to roundhouse 
foreman in January, 1901, 
and was subsequently 
promoted to machine 
shop foreman, in which 
position he served until 
September, 1906, when 
he was promoted to gen- 
eral foreman of the 
Evansville district, with 
headquarters at Prince- 
ton, Ky. He was trans- 
ferred to the Paducah 
shops in May, 1907, and 
held this position until August, 1909, when he was promoted to 
master mechanic, with headquarters at East St. Louis, Ill. He was 
transferred to Paducah in May, 1910, and served in this capacity 
until the time of his recent promotion to superintendent of the 
New Orleans division. 


J. F. Walker 


H. Mobarr, superintendent of shops of the Chicago, Burling- 
ton & Quincy, with headquarters at Aurora, Ill, has been pro- 
moted to assistant superintendent of motive power, Lines East 
of the Missouri ‘river, with headquarters at Chicago. 


J. C. Bryan, superintendent of shops of the St. Louis-San 
Francisco, with headquarters at St. Louis, Mo., has been appointed 
mechanical assistant to the manager of purchases of the American 
Shert Line Railroad Association, with headquarters at Chicago. 


Ws. E. Barnes, whose appointement as superintendent of 
motive power of the Canadian National with headquarters at 
Moncton, N. B., was announced in the April Railway Mechanical 
Engineer, was born at Shediac, N. B., on July 24, 1879. He 
entered railway service in 1899 as a machinist’s apprentice at 
Moncton. Three years later he was promoted to draftsman. 
For a short time in 1906 he served as a machinist and then again 
as draftsman. In 1907 he became a fitter and two years later 
was again transferred to the drafting room. In 1910 he was 
appointed enginehousc inspector; a year later as acting master 
mechanic. In 1912 he was promoted to master mechanic. In 
1917-1918 he served as general master mechanic on the Lines 
East of Mont Joli. From that time until his appointment as 
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superintendent of motive power he served as master mechanic at 
Moncton, N. B., at which point he has been stationed throughout 
his entire railway service with the single exception above noted. 


W. G. Brack, whose promotion to superintendent of motive 
power of the New York, Chicago & St. Louis, with head- 
quarters at Cleveland, Ohio, was reported in the April Railway 
Mechanical Engineer, entered railway service in February, 1903, 
as a machinist on the New York, Chicago & St. Louis, at Stony 
Island (Chicago), IN. He was promoted to foreman of the 
machine shop in July of the same year and served in this 
capacity until February, 1904, when he was promoted to round- 
house foreman at Ft. Wayne, Ind. He held this position until 
January 1, 1909, when he was promoted to master mechanic, 
with headquarters at Stony Island, Ill., in which position he was 
serving at the time of his recent promotion to superintendent of 
motive power, with headquarters at Cleveland, Ohio. 


Master Mechanics and Road Foremen 


C. A. KIMMEL has been appointed terminal master mechanic 
of the Union Pacific at Pocatello, Idaho. . 


H. N. SEELY, general foreman, locomotive department of the 
Illinois Central, with headquarters at Waterloo, Iowa, has been 
promoted to master mechanic, with headquarters at Centralia, Ill., 
succeeding C. M. Starke, transferred. 


R. A. Reip, assistant master mechanic of the Pere Marquette, 
with headquarters at Saginaw, has been promoted to master 
mechanic, with the same headquarters, succeeding Mr. Woods. 
C. F. Willoughby, mechanical inspector, with headquarters at De- 
troit, has been promoted to assistant master mechanic, with head- 
quarters at Saginaw, succeeding Mr. Reid. 


H. G. KASTLIN, master mechanic of the La Crosse division of 
the Chicago, Burlington & Quincy, with headquarters at Grand 
Crossing, Wis., has been transferred to the Creston division, with 
headquarters at Creston, Iowa. C. W. Robertson, master mechanic 
of the Creston division, with headquarters at Creston, Iowa, has 
been transferred to the La Crosse division, with headquarters at 
Grand Crossing, Wis., succeeding Mr. Kastlin. 


Tracy C. BALpwiNn, whose appointment as master mechanic of 
the New York, Chicago & St. Louis at Stoney Island, Ill, was 
announced in the April issue of the Railway Mechanical Engineer, 
was born at East Spring- 
field, Pa., on June 15, 
1875. He entered the 
employ of the New York. 
Chicago & St. Louis in 
June, 1889, as a mes- 
senger and toolroom boy 
at Conneaut, Ohio. From 
November, 1892, to April. 
1896, he was machinist 
apprentice; from April, 
1896, to January, 1904, 
machinist and toolmaker, 
and from January, 1904, 
to May, 1905, machine 
shop foreman. From 
May, 1905, to May, 1910, 
he was roundhouse fore- 
man at Buffalo, N. Y. 
In May, 1910, he returned 
to Conneaut as general 
machine shop foreman, 
and from April, 1915, 
until his promotion as noted above, he was superintendent of 
shops. 


Tracy C. Baldwin 


R. H. FLINN, master mechanic of the St. Louis division of the 
Pennsylvania with headquarters at Terre Haute, Ind., has been 
transferred to the Indianapolis, Louisville and South Bend divisions 
with headquarters at Indianapolis, Ind., succeeding T. F. Butler, 
retired. H. R. Voelker. assistant master mechanic of the 
Indianapolis division with headquarters at Indianapolis, has been 
promoted to master mechanic of the St. Louis division with head- 
quarters at Terre Haute, Ind., succeeding Mr. Flinn. T. F. 
Haynes, assistant engineer of motive power, with headquarters 
at Columbus, Ohio, has been promoted to assistant master 
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mechanic of the Indianapolis, Louisville and South Bend divisions 
with headquarters at Indianapolis, succeeding Mr. Voelker. 


Car Department 


PauL Mappox has been appointed superintendent of the car de- 
partment of the Chesapeake & Ohio with headquarters at Rich- 
mond, Va. 


E. H. MECKSTRUTH, car foreman of the Baltimore & Ohio at 
Cleveland, Ohio, has been appointed general foreman with head- 
quarters at Chicago, succeeding Mr. Mattingley, resigned. 


Gro. E. McCoy, whose appointment as superintendent of car 
equipment of the Atlantic region of the Canadian National with 
headquarters at Moncton, N. B., was announced in the April 
Railway Mechanical En- 
gineer, was born on Janu- 
ary 8, 1886, at Moncton, 
N. B., and was edu- 
cated in the public 
schools of that city. He 
entered railway service 
in 1900 as a machinist 
and draftsman appren- 
tice with the Intercolonial 
Railway. In 1905 he 
was promoted to drafts- 
man and served in that 
capacity until 1914 when 
he was appointed assist- 
ant chief draftsman for 
the Canadian Govern- 
ment Railways with 
which the Intercolonial 
had been merged. Two 
years later he was pro- 
moted to assistant master 
car builder. On Decem- 
ber 20, 1918, he was advanced to master car builder of the 
Canadian National, Eastern lines, and held that position until 
the time of his recent appointment as superintendent of car equip- 
ment of the Atlantic region. 


G. E. McCoy 


James Reep has been appointed district master car builder of 
the New York Central with jurisdiction over the third district 
and headquarters at Collinwood, Ohio. A. Herbster succeeds 
Mr. Reed as district general foreman at Collinwood; C. J. Gris- 
wold succeeds Mr. Herbster as general foreman at Englewood, IIl.; 
and R. C. Salyor succeeds Mr. Griswold as general foreman at 
Elkhart, Ind. 


Shop and Enginehouse 


GECRGE STRONER has been appointed tool supervisor of the 
Chesapeake & Ohio. 


S. M. CARROLL has been appointed general master boilermaker 
of the Chesapeake & Ohio with jurisdiction over the entire system. 


O. D. BrIZZELL and F. B. Harman have been appointed assist- 
ant superintendents of shops of the Atchison, Topeka & Santa Fe 
with headquarters at San Bernardino, Cal. 


J. A. CARNEY, supervisor of fuel economy of the Chicago, Bur- 
lington & Quincy, with headquarters at Chicago, has been pro- 
meted to superintendent of shops, with headquarters at Aurora, 
J11., succeeding Mr. Modaff. 


Purchasing and Stores 


C. S. FrnLtayson has heen appointed assistant purchasing agent 
of the Chicago, Milwaukee & St. Paul, with headquarters at 
Seattle, Wash. 


The following appointments in the stores department of the 
Canadian National have been announced: A. E. Cox, general 
storekeeper, and D. ROBERTSON, assistant general storekeeper, 
Western region, Winnipeg; E. J. MCVEIGH, general storekeeper. 
and E. D. Toye, assistant general storekeeper, Central region, 
Toronto; W. E. Lccan, general storekeeper, Atlantic region, 
Moncton, N. B. 
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In previous years when the June Mechanical Conventions 
have been held at Atlantic City, the readers of the Railway 
Mechanical Engineer have had the 
benefit of getting a prompt and com- 
plete report of the meeting as the Rail- 
way Age, which is also published by 
the Simmons-Boardman Publishing 
Company, has brought out Daily issues which have been sent 
to subscribers to the Railway Mechanical Engineer. This 
year the Mechanical Convention will not be held, but in its 
place there will be a brief three-day meeting in Chicago. 
While there will be no Daily issues of the Railway Age, the 
Railway Mechanical Engineer will give all its readers a full 
and authentic account of the entire proceedings with com- 
plete reports of the addresses, papers, committee reports 
and discussions at the session. The complete account of the 
mechanical meeting will appear in the July number of the 
Railway Mechanical Engineer. In addition, there will be the 
usual variety of articles on locomotives, cars and shops, such 
as are published in each of the regular monthly issues. 


Reporting the 
Mechanical 
Meeting 


The war, post-war conditions and the shopmen’s strike all 
interfered greatly with the development of modern appren- 
ticeship methods on the railroads. This 


Two is unfortunate because even on some of 
Apprentice the most progressive roads much still 
Competitions remained to be done in pre-war days in 


perfecting the recruiting and training 
systems in the mechanical department. Fortunately many 
roads now seem to be awakening to the necessity of taking 
forward steps in these respects. It is significant, for instance, 
that hardly a week passes by but what one road which is 
noted for its apprenticeship training methods receives re- 
quests for information about these methods and practices 
and the results which are being obtained through their use. 
The Mechanical Division of the American Railway Associa- 
tion made a place on its June program for the consideration 
of shop apprenticeship. 

A number of years ago we invited the apprentices them- 
selves to tell us what they thought about apprenticeship— 
how it helped them and how in their opinion the methods 
could be changed or modified, or improved better to meet 
their needs. It is well to check up occasionally and to look 
at the whole question from the standpoint of the young men 
who are training to fit themselves for efficient service and 
larger responsibilities. The results from the above-men- 
tioned competition were most refreshing and constructive. 

We wish to announce a similar competition, with first and 
second prizes of $35 and $25, for the best articles received 
from regular apprentices now in service, along the lines 
above suggested. ‘The prizes will be awarded on the basis 
of the practical value of the observations or suggestions 
which may be offered. 

There are not a few college men who are now serving as 
apprentices (regular or special) on railroads in various parts 


of the country. We want to hear from these men, or from 
undergraduates who spent last summer or will spend the 
coming summer on the railroads in the mechanical depart- 
ment. A second competition is therefore announced, with 
first and second prizes of $35 and $25, for the best papers 
received from college graduates or college students, com- 
menting upon the opportunities which are being offered to 
them by the railroads, and how the railroads can make the 
best use of the services of college men. No limit is placed 
upon the length of the contributions, but generally speaking, 
they should contain not more than one thousand words., Only 
contributions will be considered which are received in our 
office in New York on or before September 1, 1923. 

In order to prevent any confusion please make clear in 
sending in your contribution which competition it is intended 
for. 


An examination of the machine tools and other equipment 
provided for many an engine terminal shop—not only at the 
small outlying points but also at im- 


Equipment portant places where a large number 
for Engine of locomotives are turned each day— 
Terminals would lead one to form the impression 


that any old machine after having seen 
a long period of usefulness in some main shop and having 
been superseded by a modern type machine is considered © 
amply good enough for the miscellaneous jobs that have to be 
done at a terminal shop. There may be a measure of correct- 
ness in this attitude as far as it pertains to the termina] where 
few locomotives are handled and where excellent shop facili- 
ties are available at the other end of the runs. There 1s, 
however, one important fact that should not be lost sight 
of. When the occasion arises in which a repair job involving 
machine work must be done at a locomotive terminal, the 
rapidity with which it is performed is often of the greatest 
importance. Locomotive terminals are built and operated 
solely in order that locomotives may be cared for, turned and 
delivered back to the transportation department in good order 
and as promptly as traffic conditions demand. Delays 
caused by engine failures on the road or on account of a 
terminal not having a suitable locomotive available when- 
ever called for may seriously disarrange the movement of 
trains and be extremely expensive. 

The fact that a machine would frequently be idle at a 
terminal shop while the same machine would be used a large 
part of the time were it located at a main repair shop does 
not prove that it would not earn fully as much for the rail- 
road when located at the former point as at the latter. A cor- 
rect valuation of service rendered involves consideration of 
interest on investment, attendant labor costs and the possible 
expenses resulting from delays caused by the length of time 
taken to do the work. Due to the importance of the time 
element at terminal shops, there is a tremendous incentive 
for the equipment of such points with modern tools that can 
be pushed to the limit when occasion arises. Such tools 
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have the further advantage of enabling a man to do a far 
more accurate job than is possible with an old, badly worn 
machine and accuracy is of great importance in keeping 
locomotives in service without frequent attention from the 
shop forces. It is not the intention to belittle the need of 
better equipment for the back shop—for such need is all 
too apparent—but to point out the large part played by the 
terminal shop in the general performance of a railroad’s 
activities and to direct attention to the importance of its 
claims for an adequate share of investments in betterments. 


The time required to do a certain job, and consequently the 

cost of the operation, is affected by a number of factors. 

When the subject is given consideration, 

How Is attention is commonly directed first to 

Your Shop the machinery provided and the skill 
Laid Out? 


or efficiency of the workmen. A large 

factor, however, although one frequent- 
ly not given the full attention that it deserves, is the general 
arrangement of the shop and the layout of the machinery so 
that the work most frequently performed can be done with 
as few movements as possible and these in the most direct 
route to the erecting shop, enginehouse or whatever point the 
material is destined for. In manufacturing plants where 
detailed costs are known and form the basis of managerial 
control, the great importance of shop layout is well recognized 
and rearrangements of equipment are made when it is seen 
that by so doing the handling of work will be expedited. 
Railroad mechanical officers are somewhat prone to think 
that this may be essential in a strictly manufacturing plant 
devoted to turning out a limited line of products in large 
quantities, but does not apply to any great extent to rail- 
road shops. In this connection it is interesting to note the 
attention given to the subject of layout in planning the shop 
for building steel freight cars of which a description is 
given in this issue. Not only were machines so placed that 
material would move progressively from the storage yard 
at the end of the building through to the erecting shop, but 
care was taken to prevent interference between different jobs 
and in order that there might be a minimum of delay due to 
waiting for crane service, ample provision was made for 
auxiliary jib cranes and other handling devices. The 
principles followed in the arrangement of this shop are 
general in their application and should serve to direct atten- 
tion to a problem that is worthy of considerable thought. 
Take your own shop for example, would it not be possible 
to reduce trucking, save delays in handling, prevent inter- 
ference between different jobs, decrease costs and add to 
capacity by some relatively inexpensive changes in layout? 


The possibility, and indeed necessity, of shorter repair 

schedules is indicated by the fact that many present railroad 

shops require from 12 to 15 or more 

Advantages days to repair a locomotive, whereas it 

of Short has been demonstrated that heavy gen- 

Repair Schedules eral repairs, including new flues ap- 

plied, tires turned and general repairs 

to machinery, can be made in eight working days. ‘True, 

the physical limitations of existing plants usually present 

more or less of a blank wall, but other factors than shop size 

and equipment enter into the problem and sometimes do not 
rceive proper attention. 

The advantages of a short repair schedule are apparent. 
In the first place, decreasing the time locomotives are in the 
backshop for repairs hastens their return to service in which 
they can earn revenue. In addition, fewer locomotives will 
be undergoing repairs at the same time, so that a given traffic 
can be handled with a smaller total number of locomotives. 
This means a smaller investment in motive power and also 
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lower maintenance-of-equipment costs. A decrease in the 
number of locomotives in the shop at the same time will 
decrease the required shop space, reducing shop overhead 
expense. The number of repair parts going through the shop 
at one time will also be reduced, decreasing congestion and 
confusion in the shop and having a definite tendency to speed 
up the work and reduce unit costs. 

The length of repair periods is dependent largely on the 
relative proportionate size and equipment of the various shop 
departments, and it is to be feared that in too many cases 
insufficient attention was given this matter when many of the 
present repair shops were designed. Obviously if the machine 
shop is weak, either through lack of space or machinery, 
locomotives will be delayed in the shop longer than necessary 
while waiting for machine parts. The machine shop is usu- 
ally the limiting factor, although frequently heavy boiler jobs 
and new cylinder applications determine the minimum num- 
ber of working days in which a locomotive can be repaired. 

The space limitations in present shops are largely fixed by 
the original construction although in some cases additions 
can be made to existing plants at relatively small expendi- 
ture. By providing additional machine equipment, increasing 
the shop force, or working two shifts, however, the shop 
managements are in a position to strengthen weak depart- 
ments and make sure that locomotives are being repaired in 
the minimum time consistent with good workmanship. The 
subject of proper department proportions in railroad shops 
is one of great importance and deserves close study by those 
interested. 


On account of the heavy demand for motive power at this 
time, a great deal of attention is being given to methods for 
increasing the monthly mileage ob- 
tained from locomotives. In addition 
to lengthening runs, it is probable that 
many roads would find the practice of 
turning locomotives without putting 
them into the house to be helpful in attaining this object, 
particularly where outside inspection pits are available and 
where the roundhouse is congested. 

It is not unusual to find terminals working at the maxi- 
mum capacity when the time each locomotive can spend in 
the house is too short to permit thorough repairs to be made. 
The engines are placed on the roundhouse pit, inspected, 
cleaned and cooled down in preparation for repairs. Due to 
the necessity for keeping down the time spent in the house, 
the only work done is that which is absolutely necessary. 
Minor defects are passed by and the locomotives are allowed 
to run, wasting fuel and water, using too much time on the 
road and wearing out rapidly. 

Back shop repairs to locomotives are always costly and 
roundhouse work should be done with the object of keeping 
the locomotive out of the shop as long as possible. Loco- 
motives can be kept in efficient condition up to the limit of 
wear if repairs are not slighted. Most roads have rules for 
maintenance which, if ebserved, would insure efficient motive 
power, but too often in a mistaken attempt to reduce costs 
the workmen are not required to live up to the instructions. 

The time which locomotives spend in the roundhouses 
is not only unproductive, it is a Source of expense. Neverthe- 
less it is not uncommon to find that on a large proportion 
of engines more money is spent in turning them than in re- 
pairing them while they are in the roundhouse. Inspection 
pits combined with work pits are verv helpful in getting 
locomotives requiring only minor repairs back into service 
quickly and allowing the roundhouse forces to keep engines 
in need of heavier repairs on the pits long enough to do the 
work in a thorough manner. In view of the advantage to be 
gained by this practice, it is hard to understand why rail- 
roads do not adopt it more extensively. 


Reducing 
Idle Time 
of Locomotives 


June, 1923 


What Our Readers Think 


Excessive Weight of Reciprocating Parts 


New Yorx. 
To THE EDITOR: 


In G. M. Basford’s excellent paper entitled “As to the 
Locomotive—What Next?” presented before the Pacific Rail- 
way Club, March 8, 1923,* he says: “What do you think 
of reciprocating parts of a big freight engine that weigh 
2,600 lb.? I call it brutality, not engineering.” Mr. Bas- 
ford, as usual, is right, and furthermore there is absolutely 
no excuse for the existence of such brutal practice. 

As an example of what can be accomplished by skillful 
designing, even without resorting to the use of alloy steel, we 
may refer to the Pennsylvania Railroad class Eés, 4-4-2 type 
locomotive (built in 1914 and since slightly modified), 
weighing 243,600 lb. in working order, and developing 31,- 
275 lb. tractive force, in which, although the maximum piston 
load is 89,000 lb., the weight of the reciprocating parts is 
but 1/240 of the total weight of the engine; 60.3 per cent 
of the reciprocating weight is balanced; the unbalanced 
reciprocating weight is but 1/604.5 of the total weight of the 
locomotive, instead of 1/400 of this weight as recommended 
by the American Railway Master Mechanics’ Association in 
1896; and at 70 m.p.h. the “dynamic augment” for any 
wheel is but 28.7 per cent of the static rail load. 

Can any other heavy Atlantic type locomotive in this coun- 
try measure up to these ratios? If not, is it because the 
Pennsylvania appreciates more fully than any other Ameri- 
can railroad the vital importance of light reciprocating parts 
and correct counter-balancing? How much longer are a 
large number of our railroads willing to continue to plead 
guilty to the indictment of substituting brutality for en- 
gineering in the design of the reciprocating parts of their 
locomotives ? EpwarRD L. COSTER. 


Co-operation, Not Criticism Needed in 
Development Work 


CHICAGO. 
To THE EDITOR: 

As one having experience on both sides, I wish to com- 
ment on Entropy’s essay on co-ordination in your May issue, 
and quote one paragraph that seems very unfair. 

“Again, not a few railroad officers seem to be incapable 
of placing proper values on any new device brought before 
them and are not always willing to accept the advice of those 
most capable of giving a disinterested opinion. Hence we 
find they are very much impressed by so-called tests and 
comparisons always, of course, in favor of the device. Such 
tests are generally found to have been carried out under 
quite different conditions and so are valueless from an en- 
gineering point of view although no doubt useful as ‘selling 
talk.’ ” 

I would like to 4sk how many of the devices on railroad 
equipment are of railroad origin? True, practically all of 
them may be credited to railroad development as the test 
of service is the only real one in most cases; but, to bring 
them to trial and use, as a rule the manufacturer must ex- 
pend time and means for several years before his device, 
possibly only usable on railroads, receives recognition and 
financial return. 

All this is a hazard of business, of course, but why should 
the tests and “selling talk” of men just as earnest and 


*Railway Mechanical Engineer, April, 1923, pp. 212-216. 
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deserving in prosecuting a life work as any railroad man 
be so severely discredited ? 

It is well known that from a business point of view many 
railroad practices are difficult to understand. They often 
buy and repair at peak prices of labor and materials and 
Entropy is not far wrong in describing some practices in 
equipment purchasing. 

It is a fact, however, that the devices so originated and. 
developed have built up railroad equipment in capacity,. 
economy and efficiency through the co-operation of inventors, 
manufacturers and builders, with the railroads, and it is 
not difficult to imagine the status were such co-operation: 
lacking. C. A. SELEY. 


Expanding Exhaust Nozzle for 


Locomotives 


Daras, Tex. 
To THE EDITOR: 


In studying the problem of induced draft for locomotives, 
the merits of the exhaust nozzle shown in the illustration 
should receive consideration. As will be seen from Fig. 1, the 
nozzle follows modern turbine practice and is so constructed 
that the steam expands in the nozzle and the pressure is 
converted to velocity. The velocity through this type of 
nozzle is double that due to pressure alone when exhausting 
from a straight nozzle. Since the vacuum obtained in the 
front end is dependent on the velocity of the exhaust jet, 
it should be possible to obtain the desired draft with a con- 
siderable reduction of back pressure on the pistons. If the 
exhaust passages are joined at an acute angle as shown in 
Fig. 2, the exhaust from one cylinder will have an ejector 
action on the exhaust passage leading to the opposite 
cylinder, tending to still further reduce the back pressure 
in this cylinder. 

If the back pressure was only reduced 5 lb. per sq. in., 


F16.1 


FIG.2 


Proposed Expanding Exhaust Nozzle for Locomotives 


this would mean a considerable gain in power. As an ex- 
ample, a locomotive with 27-in. cylinders at 1,000 ft. per 
min. piston speed would show a gain of 173.4 horsepower. 
The exhausts are much softer with this type of nozzle and 
there is little danger of tearing holes in the fire when start- 
ing heavy trains; cinder losses would also be greatly re- 
duced. 

This type of nozzle and the exhaust ejector principle have 
been applied to some recent unaflow locomotives in Ger- 
many and the results have been entirely satisfactory. It is 
claimed that a vacuum of 7 in. was obtained in the exhaust 
passages at certain parts of the stroke and a steam economy 
of 12 per cent was obtained at 45 per cent cut-off, decreasing 
the zero at 14 per cent cut-off. I believe that better re- 
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sults can be obtained with a counter-flow locomotive owing 
to the exhausts overlapping to a greater extent than is pos- 
sible in the German engines. 

Of course, to obtain the best results the exhaust passages 
and nozzle must be designed to give as unrestricted flow as 
possible to the exhaust steam. However, I believe that a 
properly designed nozzle of this type applied to existing lo- 
comotives will show considerable improvement over the pres- 
ent type. P. D. ANDERSON. 


a New Books 


Jics AND Fixtures. By Albert A. Dowd and Frank W. Curtis. 
293 pages, 6 in. by 9 in., illustrated, bound in cloth. Published 
by the McGraw-Hill Book Company, Inc., New York. 


There are very few railroad shopmen who do not have 
occasion from time to time to design jigs and fixtures. For 
all who are called upon to do such work, this book, which 
is written by men who have had long experience in practical 
tool engineering, should prove helpful. It furnishes informa- 
tion regarding the principles of design of tooling arrange- 
ments which has heretofore not been available in books. In 
manufacturing plants as well as in railroad shops tools are 
worked out more or less by using ideas in vogue in the plant 
where the work is being done and lack of familiarity with the 
principles which should govern the design or the various 
methods which can be used to accomplish a given object 
lead to improper design. 

The book opens with a discussion of considerations in 
the design of parts to permit easy tooling. The features to 
be considered in the design of jigs and fixtures are taken up 
in detail and many helpful suggestions are given. The sub- 
jects discussed in this volume include jigs and fixtures for 
drilling and milling machines, vise jaws and vise fixtures, 
and broaches and broaching fixtures. Various types of jigs 
in each subdivision are taken up in order, the discussion of 
the design, details of attachments, such as clamps, indexing 
fixtures, etc., and the classes of work for which they are 
best adapted. A large number of illustrations are used 
throughout the book which are helpful in obtaining a clear 
understanding of the principles set forth in the text. 


FIXTURES FOR TURNING, BoRING AND GRINDING. By Albert A. 
Dowd and Frank W. Curtis, 340 pages, 6 in. by 9 im., illus- 
trated, bound in cloth. Published by the McGraw-Hill Book 
Company, Inc., New York. 


This is a companion volume to “Jigs and Fixtures” by the 
same authors, being a discussion of important factors affect- 
ing the design of tools and fixtures for turning, boring and 
grinding operations. A careful study of the book can hardly 
fail to accomplish the purpose of the authors in affording a 
thorough understanding of fundamental points in jig design 
so that the reader can establish a substantial foundation on 
which to develop his own ideas. The subject is treated 
in a clear-cut, concise method, greatly clarified by numerous 
well-chosen illustrations. | 

The opening chapter is devoted to a discussion of engine 
lathe tooling, other chapters of particular interest to rail- 
road shop men relating to turning tools and attachments 
for turret lathes; also boring, facing and _ recessing tools. 
Speci+] fixtures for holding irregular work in vertical lathes 
and boring mills are described at some length, and methods 
of laving out and developing tools for machining tapered 
and curved surfaces are described. The last chapter con- 
tains much valuable information regarding fixtures for 
grinding. 

This book is written by two authorities on the subject in 
question and should prove of much practical assistance to 
railroad shop men. Railroad shops are greatly in need 
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of more jigs and fixtures for facilitating machine operations 
and many of the jigs and fixtures now in use need to be 
redesigned in accordance with correct principles. This 
book should prove an important aid in giving a correct 
understanding of these principles. 


RAILROAD ELECTRIFICATION AND THE ELectric Locomotive. By 
Arthur J. Manson, Manager Transportation Division—New 
York, Westinghouse Electric & Manufacturing Company. 
332 pages, 6 in. by 9 in. 149 illustrations, 19 tables, bound 
in cloth. Published by Simmons-Boardman Publishing Com- 
pany, New York. 


The early electrification projects might be considered as 
somewhat specialized in character but the success of the first 
experiments led to further extensions and the present trend 
of the development of economic as well as the purely 
mechanical features of railway operation indicates a con- 
stant tendency toward an increasing use of electricity as 
motive power. These facts make the specific information 
contained in this book, especially valuable to officials and 
employees of railway mechanical and electrical departments. 

In a brief way, the author touches first upon some of 
the outstanding and most important advantages which may 
be expected to result from the electrification of existing 
steam railway facilities, either of an entire system or of 
certain sections of the line. Four chapters are devoted to 
explaining the underlying theory of common electrical 
phenomena, particularly those which relate to the applica- 
tion of electricity to railway operation. Five chapters are 
then given over to the explanation of the generally accepted 
types of motors used to supply power for electric locomotives. 
The principles of train operation are discussed and a com- 
parison of the inherent advantages of electric and of steam 
locomotives is made. 

The book contains an explanation of the various means 
used for accelerating and decelerating electrically operated 
trains. There are also included descriptions of the air 
brake equipment as applied to electrical locomotives and of 
the methods used for regenerative control. The principal 
features of electric locomotive design and‘ the design of the 
transformer equipment are also discussed at considerable 
length. The last three chapters are devoted to the solution 
of an actual electrification problem dealing with the factors 
influencing the choice of an electric locomotive for an in- 
stallation of a given character. Curves have been extensively 
utilized for illustrating the operating features and character- 
istics of motors, locomotives, and train service. 

The book also includes an appendix which reviews briefly 
the history and salient features of various American electrifi- 
cation projects. Included in this section are eleven tables 
which show at a glance important characteristics and details 
of construction as applied to electrical operation of railways 
in every country where steam railways have been electrified, 
or where the initial installation was electrically operated. 

The book does not discuss intricate technical details, but 
rather furnishes an outline which may serve as a basis for 
further study of these details. The information is of such 
nature and is presented in such a way as to be very valuable 
to those emplovees who are directly engaged in the main- 
tenance of equipment on railroads which are already electri- 
fed or the employees of railroads which may be electrified 
in the near future. 


A New MoprL of “couchette” sleeping cars for use on trains 
de luxe will shortly be introduced on the great international 
routes in Europe. Each carriage weighs 53 tons, and is entirely 
constructed of metal. The compartments contain only one berth 
each and are fitted with every modern convenience. A new type 
of second and third-class sleeping car for use on the French 
state railways has also been designed and will be run on the 
Paris-La Rochelle line. 


The Cheyenne Erecting and Machine Shop, Looking from the Southeast 


A Modem Medium - Size Shop at Cheyenne 


Union Pacific Makes 15 Classified Locomotive Repairs a Month in 
New Plant Employing 570 Men 


URING a period of about three years prior to'1920, the 
Union Pacific carried out an unusually comprehensive 
program of engine terminal and shop improvements. A 

new 40-stall roundhouse was built at Council Bluffs, Ia., a 
new 35-stall house at Kansas City, Kan., and a new 14-stall 
house at Ellis, Kan. Fifteen additional stalls were built at 
Grand Island, Neb.; 28 at Green River, Wyo., and 20 at 
Junction City, Kan. Coaling stations, varying in storage 
capacity from 400 to 650 tons, were also included in the new 
terminal facilities at Council Bluffs, Ia.; Grand Island, Neb.; 
Kansas City, Kan., and Junction City, Kan. At Sidney, 
Neb., a new coaling staticn was the only extensive improve- 
ment made. With the coaling station at Council Bluffs is 
combined the cinder disposal plant, so that the same 
conveying system which handles the coal also elevates the 
ashes from the three ash pit tracks to a storage bin over the 
coal receiving track. 

In addition to the facilities for turning and storing loco- 
motives, the program included new machine and erecting 
shops at Council Bluffs, Ia., Green River, Wyo., Junction 
City, Kan.; Ellis., Kan., and Evanston, Wyo. The shop build- 
ings at Council Bluffs, Ellis and Green River are each 70 ft. 
wide by 200 ft. long, with a machine bay 39 ft. wide and an 
erecting bay with one longitudinal track, 30 ft. wide, which is 
served with a 20-ton crane. The shops at Junction City, 
Kan., and Evanson, Wyo., are 108 ft. by 209 ft., and 100 ft. 
by 150 ft., respectively. 

These shops have materially increased the independence 
of the terminals at which they have been built with respect to 
caring for heavy running repairs. To provide additional ca- 
pacity for classified repairs, the program included two proj- 
ects. The principal back shop at Omaha was increased from 
two buildings of similar cross section, with a combined length 
of 711 ft., to a single unit 1,011 ft. long, containing a three- 
pit erection shop of the longitudinal type, each pit having 
a length of about 700 ft. At Cheyenne, Wyo., was built a 


complete new erecting and machine shop. This shop is the 
transverse type, with 16 pits. 

The Cheyenne shops are located at about the center of the 
road and, with a monthly output of 15 classified repairs, 
are designed to take care of the general repairs on about 240 
locomotives of all classes operating on the west end of the 
main line. In addition to the back shop work, the machine 
shop also serves the Cheyenne roundhouse for all running 
repairs and takes care of the store order work for the two 
western divisions of the main line. Except for heavy fire- 
box work and the finishing of locomotive cylinders, it is 
practically independent of the main shops at Omaha. A 
force of about 570 men is employed in the back shops. 

The new shop building at Cheyenne is of steel frame, brick 
curtain-wall construction. It is 410 ft. long by 195 ft. wide 
and is divided into three bays. The pits are 23 ft. between 
centers and the erecting bay is 82 ft. wide. Adjoining this on 
the east is the heavy machine bay 70 ft. wide, with a light 
machine bay 40 ft. 7 in. wide along the east side of the build- 
ing. In a brick lean-to, 31 ft. wide by 207 ft. long, built 
against the east wall of the main shop building, is located 
the office of the shop superintendent and general foreman, 
the toilet room, the fans for the hot air heating svstem and the 
locker and lavatory room. 

The clear height under the roof trusses of the two west 
bays are determined by the requirements of crane headway. 
In the light machine bay the clear height is 20 ft. The heavy 
machine bay is served by two 20-ton Whiting cranes, operat- 
ing on tracks 20 ft. 6 in. above the floor and the height under 
the roof trusses is 36 ft. 8 in. The erecting bay is also served 
by two 20-ton cranes, operating on tracks at the same height 
as those in the heavy machine bay, and in addition, is 
equipped with one Whiting 250-ton crane, the tracks for 
which are 44 ft. 6 in. above the floor. In this bay the roof 
trusses clear a height of 56 ft. 8 in. The roof over the erect- 
ing bay is of the monitor type with movable sash in the 
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‘sides. Over the two machine bays the roofs are of the lon- 
gitudinal saw-tooth type, providing three rows of windows 
over the heavy bay and two over the light bay, all facing the 
east. 

The building is heated by the hot air system, using two 
85-in. Bayley fans, each with a heating plant of five Chinook 
steam heater units. The hot air is distributed through con- 
duits under the shop floor and delivered into the shop space 
through sheet metal outlets rising six feet above the floor 
level. 

The fact has already been mentioned that the new building 
houses only the machine and erecting shops. One of the 
drawings shows the relation of the new to the old buildings 
still used to house other departments of the locomotive shops. 
Extending along the east side of the new building from near 
its north end is the old machine and erecting shop building, 
which is now connected with the new building by an annex 
at the north end. The tank shop utilizes the pits at the north 
end of the old building and the tin shop occupies the east 
half of the middle section of this building. The remainder 
is occupied by the boiler shop with the flue welding equip- 
ment laid out along the west side of the building at the south 
end. The annex between the two buildings is occupied by 
the air brake department. 

In a wing extending out from the east side of the old shop 
are located the engine room, containing the transformers and 
switch boards controlling the distribution of electric power, 
which is purchased, the welding generator sets, and air com- 
pressors. Adjoining the engine room are a toilet and a tool 
room. In the east end of the building is the electrical shop. 
The blacksmith shop still occupies its old quarters in the 
easternmost building of the locomotive group. 

The power plant contains eight 256-hp. and two 236 hp. 
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joining the old shop building. It consists of two sets, each 
made up of a Westinghouse type CS 94-hp. induction motor, 
directly connected to a type KS 60-kw., 60-volt, 1,000 amp., 
d. c. generator. The two sets are used to relieve each other. 
The welding circuits for the machine shop terminate in four 
control boards located at columns between the erecting and 
heavy machine bay, each serving an additional outlet, thus 
giving eight points from which welding leads may be run. 
An additional control board is located in a room complete 
enclosed at the end of the shop in which all electric welding 
on portable work is performed in order to avoid the necessity 
of setting up temporary protection at each job. 

The shop is also piped with acetylene and oxygen, the 
acetylene gas being supplied from a generator station in an 
outside building. Water, steam and gas connections are pro- 
vided at alternate columns on both sides of the erecting bay 
with the locations on the two sides staggered. Air connec- 
tions and two outlets for light cords are provided at each 
column on both sides of the bay and power outlets are located 
at alternate columns on the inside only. 


The Erecting Shop 


The erecting shop includes 16 transverse pits, which are 
operated without a transfer table. The pits are numbered 
consecutively from the north towards the south. The first 
four pits are fitted with doors and.are cónnected directly to 
the turntable of the roundhouse, which adjoins the new shop 
building on the west. Only two of these tracks are regularly 
used, however. The second and third pits are kept open for 
stripping and finishing operations, and are not regularly oc- 
cupied by locomotives undergoing repairs. A locomotive 
entering the shop on one of these tracks is stripped and then 
moved to its assigned pit with the 250-ton crane. The tracks 
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Arrangement of Locomotive Shops and Roundhouse at Cheyenne 


Sterling boilers with La Clede chain grate stokers. The 
power plant is provided with Link Belt coal and ash handling 
equipment. 

The new shop is provided with both alternating and direct 
current circuits. The alternating current power circuits are 
three-phase, 60 cycles at 440 volts. The direct current cir- 
cuits, supplying the cranes and some of the heavy tools, are 
230 volts. The shop lighting is taken from 220 volt, three- 
wire, alternating current circuits, using 115 volt lamps in the 
new shop and 230 volt lamps in the old shop. 

The welding equipment is located in the engine room ad- 


from these pits extend across the heavy machine bay. The 
driving box work is done at this end of the shop and on these 
tracks the finished wheels are assembled and the boxes 
fitted. A track from the fourth pit extends completely across 
the new shop and through the annex into the north end of the 
old locomotive shop. One of the principal uses for this track 
is the transportation of flues to and from the boiler shop. 
Neither this nor the two through tracks near the south end 
of the shop are regularly used for locomotive movements. 

The erecting shop force is organized into four specialized 
gangs, each in charge of a foreman. The stripping gang 
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removes all rods and motion work, the superheater units, air 
pumps, steam pipes, air drums and the cylinders and frames, 
where necessary. The gang is composed of about 20 men and 
the only mechanics included are an electric welder and a cut- 
ter. This gang cleans and distributes all parts to the points 
where repairs are to be made. The foreman then reports the 
new material needed to the general foreman, who, after re- 
ceiving a similar report from the boiler foreman, furnishes 
the information to the store department. The frame gang 
does all work pertaining to the frames and their attachments, 
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The general arrangement of the machine tools is shown 
on one of the drawings. The light machines are divided into 
two groups by the tool room, which is located in the light 
machine bay near the center of the shop. South of the tool 
room is a group of small engine and turret lathes, including 
two Jones & Lamson semi-automatic flat turret lathes. North 
of the tool room are two Brown & Sharpe universal millers, 
a 16 in. by 6 ft. engine lathe and a No. 13 Brown & Sharpe 
grinder, all employed in the manufacture of tools. The re- 


mainder of the tools in this group are made up of shapers and 


General View of the Heavy Machine Bay 


and applies the cylinders and guide yokes. This gang lays 
out and applies the shoes and wedges, takes care of the spring 
rigging, wheels the engine, leaving it in tram with the binders 
up, and puts up the brake rigging. The intermediate gang 
applies the steam pipes, superheater units, air pumps, main 
reservoirs and the front end and stack. It takes care of the 
dome work, including the throttle rigging. It also rebuilds 
and applies the engine trucks and trailers and looks after all 
boiler studs. The finishing gang bores out or applies valve 
chamber and cylinder bushings, grinds in cylinder heads, 
lines up the guides, applies the pistons and crossheads and 
sets the valves. It erects all motion work and applies the 
reversing gear and all cab fittings. The rod and link gang 
puts up its own side rods, but aside from this it does no erect- 
ing shop work. Requiring this gang to put up the rods has 
been found to lead to a keener sense of responsibility for cor- 
rections of tram than exists where this work is left to one of 
the regular floor gangs. 


Machine Shop 


The machine shop organization is roughly divided into a 
light and heavy machine department with a foreman in charge 
of each. The light machine department includes the tool 
room. In addition to these two general gangs, the rod and 
link gang occupies the south end of both machine bays and 
the driving wheel work at the south end of the erecting bay, 
and the driving box repairs at the north end of the heavy 
machine bay are also separately supervised. 


drill presses and an old horizontal milling machine. The 
latter machine has been fitted with a special boring bar and 
is utilized in boring out the babbit lined bearings in engine 
truck and trailer brasses. The group of tools at the north 
end of the light machine bay is used principally by the shop 
repair gang. ' 

The smaller planers are grouped in a battery at the south 
end of the heavy machine shop. Adjoining the planers is a 
group of tools largely employed on pistons and crank pins. 
In addition to four engine lathes, this group includes a Gis- 
holt 24-in. turret lathe which is employed in roughing out 
and threading crank pins on store orders. A Niles hor- 
izontal double-head key seat drill is used for milling cross- 
head and piston rod key ways. Piston rods are finished by 
grinding on a Norton 18-in. by 96-in. plain grinding ma- 
chine. 

North of this group are located the heavy planers, a heavy 
slotter for driving box work, the guide grinder and a 60-in. 
horizontal boring mill. The largest of the planers is a new 
Niles 60-in. by 60-in. by 24-in. machine. The slotter, which 
was also installed new in the new shop, is a 30-in. Niles 
tool. The character of the work handled on this machine is 
shown on one of the illustrations. 

The horizontal boring mill is used principally in milling to 
size the port openings in valve cages. The method of per- 
forming this operation is shown in one of the photographs. A 
rose end cutter, the diameter of which is equal to the finished 
size of the port openings, is inserted in the end of the boring 


328 
bar and the bushing is set up on the table of the machine. 
The cutter, adjusted to the proper height, is then fed succes- 
sively into the ends of port opening sections and the cuts 
finished by rotating the table. By this method a port can be 
finished complete in from 13 to 20 minutes, the time de- 
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lathe, a 6-ft. semi-universal radial drill and a Niles 44-in., 
double head boring mill. 

The majority of the tools in the rod and link department 
are new. These include two 26-in. Stockbridge crank shap- 
ers; one 17-in. and one 25-in. LeBlond engine lathe, the 
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Layout of the Cheyenne Machine and Erecting Shops—North End 


pending more on the capacity of the cutter than on the opera- 
tion of the machine itself. 

On the east side of the heavy machine shop are located 
the boring mills, heavy lathes and heavy radial drills. 
Among the new tools in this group is a Niles 53-in. by 20-ft. 


smaller of which is portable; one 30-in. Morris radial drill; 
one Niles 6-ft. full universal radial drill; an 18-in. slotter; 
a Niles 44-in. double-head boring mill and a Niles, No. 10 
vertical milling machine. The latter machine, shown 1n one 
of the photographs, is used in finishing the contour of rod 
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ends, slab milling rods of rectangular sections and milling 
side rod jaws. The old Niles drill press, shown in another 
illustration, has been fitted with special boring cutters for 
finishing to size the inside of rod bushings and knuckle pin 
fits in side rod jaws. The set-up for boring out a back end 
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: With the exception of one group of two old machines, 
neither of which is regularly used, every machine tool in the 
new shop is direct motor driven. Both alternating and direct 
motors are used. All of the planers, part of the shapers, the 
small lathes, grinders, bolt machines, boring mills and power 
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Layout of the Cheyenne Machine 


main rod brass, clamped in place in the strap, is shown in the 
illustration. In addition to the rod and motion work for the 
back shop, this department handles a considerable volume 
of work for the Cheyenne roundhouse as well as on store 
orders. 
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and Erecting Shops—South End 


presses are fitted with constant speed A. C. motors. Most 
of the heavy machines, including the large engine lathes and 
some of the shapers are driven by direct current motors. Va- 
riable speed, alternating current motors are used on the new 
Niles 90-in. wheel lathe and the new vertical milling ma- 
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chine. The wheel lathe is fitted with push button control 
with a contactor panel for regulating the speed. The vertical 
milling machine is equipped with a controller and resistance. 


Flue Shop 


The boiler shop occupies the southern portion of the west- 
ern half of the old locomotive shop building, adjoining the 
tank shop and both the tank and boiler shop are served by 
a crane which travels throughout the length of the building 
on the west side. Since the principal shops of the Union 
Pacific at Omaha are equipped to take care of the heavy fire- 
box work for the system, no provision for this class of work 
has been made in the Cheyenne boiler shop, and the most 
interesting feature of this department is the flue shop. 

Referring to the general layout of the locomotive shops, it 
will be seen that a track enters the east side of the old shop 
building toward the south end, and that the flue rattler is 
located adjacent to this track just outside the building. This 
track adjoins the north end of the flue shop, which extends 
south to the end of the building, along the west side. 

Tubes removed in the erecting shop are loaded in cradles 
of the usual form, which are handled by crane to the through 
track from pit No. 4 of the erecting shop. Here they are 
placed on a shop lorrie which is pushed through to the boiler 
shop where the sling is again moved by crane to the flue shop 
track, to be moved again by lorrie to the rattler. From the 
rattler the tubes are again loaded in a cradle and moved 


Old 60-in. Boring and Drilling Machine Used for Finishing Rod 


Bearings and Knuckle Pin Fits. Tools Are of the Milling 
Cutter and Reamer Types 


back under the crane in the flue shop where they are moved 
to the south end of the shop by the crane. They then 
progress northward with no conflicting movement, until they 
are completed ready for movement by crane to the through 
track near the north end of the building, on which they are 
returned to the erecting shop. 

At the south end of the shop are located the superheater 
flue welding facilities. These are of the usual type employ- 
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ing the Draper pneumatic welder. The equipment for safe 
ending the smaller tubes, which adjoins the flue equipment, 
in order of its location, consists of a combined tube cutter, 
reamer and grinder, a Federal electric safe end welder and 
an O’Neil roller. For swaging the back tube sheet ends, a 
Ferguson furnace and Draper pneumatic swaging hammer are 
provided. At the north end of the group is located the hy- 
draulic tester. 

The combined cutter, reamer and grinder is an effective 
shcp-made device. It consists essentially of three spindles, 
two of which are driven from the same belt and the other 
separately driven from the motor shaft to provide for the 


Driving Box Crowns Are Finished on a Niles 30-In. Crank Slotter 


relatively lower speed required by the reamer. The cutter 
is of the ordinary roller type fed down by a hand screw. 
The tube, after the end has been cut off, is passed through a 
pneumatically operated clamp in front of the reamer spindle. 
By pressing a foot lever, air is admitted to the clamp cylin- 
der and the pipe fed against the cutter, which finishes the 
inside of the tube ready for the application of the safe end. 
If the condition of the tube so requires, it is then entered in 
the grinding head, the loose emery blocks in which are closed 
against the tube by a foot lever operated clutch. The tube 
and safe end are then clamped in the pneumatically operated 
copper electrode jaws of the electric welder and forced together 
by a hand lever. From 45 seconds to one minute is required 
for complete fusion and the weld is finished in the roller. 
Along the side of the shop just back of the electric welder 
is an old turret lathe which has been fitted up for cutting 
safe ends. The tube, which is fed through the spindle of the 
machine, is cut off by a tool on the cross slide, the contour of 
which provides the required external taper on the end of the 
safe end. A tool on the turret is then set forward into the 
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end of the tube to remove the wire edge produced by the cut- 
off tool. 

Not including the operation of the swaging hammer, the 
continuous operation of the plant, including the preparation 
of the tubes and safe ends, the safe ending and the testing 
requires six men. 


Crane Signal System 


Few shops ever have enough crane service. Whatever 
facilities may be provided, there are usually times when the 
demand for service is so heavy that more or less delay occurs, 
even though at other times the cranes may be idle. This con- 
dition has been encountered in the Cheyenne shop even 
though there are two cranes over the heavy machine bay and 
three over the erecting bay. 

This led to a careful study of the service required at vari- 
ous paris of the shop in order that a means of more effective- 
ly utilizing the crane time might be worked out. As a result, 
what might be termed the center of density of the area served 
by each crane was determined and this point established as 
the station for that crane when not on call. This has elim- 
inated a considerable amount of waste crane movement and 
materially speeded up the answering of calls. 

To further systematize the crane service and avoid the 
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Niles No. 10 Vertical Miller Finishes the New Side Rods and Stubs 


confusion and loss of time of shouted calls or trips from 
various parts of the shops to personally advise a craneman 
that a job is waiting for him, a system of crane signals has 
been installed. These signals consist of red lights, one for 
each pit in the erecting shop and at approximately similar 
Iecations in the heavy machine shop. In the erecting shop 
the lights are located on the outside wall at the height of 
the crane operator’s cage and are controlled by two three- 
way switches. When crane service is desired at a certain 
location in the shop, the light for that pit is turned on at the 
lower switch, which is accessible from the floor. When 
the crane operator responds to the call, he turns out the light 
at the switch accessible from his cage. This relieves the me- 
chanic on the floor of further responsibility with respect to 
the signal after the crane has answered the call. 

In the machine bay the signal lights have been placed at 
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the top of the heavier machines, rather than at the higher lo- 
cation adopted in the erecting bay. This arrangement re- 
quires that the man who calls the crane must not fail to turn 
off the light as soon as he has been served. As the lights 
are within the range of vision of a man on the floor, how- 
ever, this has not entailed any serious difficulty. In both 
cases the use of the lights has enabled the crane operator to 
keep clearly in mind the order in which calls are made and 
in case of two or more at the same time the foreman has an 


Horizontal Boring Miil Does a Quick Job of Finishing 
Bushing Parts 


opportunity, if he so desires, to determine the priority of 
the service. 


The “Red Cap” System 


A simple and practicable system of communication between 
the various departments of the shops and the stores depart- 
ment, to facilitate prompt delivery of material, has been 
developed at the Cheyenne shops. This embraces not only the 
loccmotive shop but also the roundhouse, the car shops and 
the freight car repair tracks. Small sheet metal pockets have 


The Fiue Cutter, Electric Welder and Roller With Safe End 
Machine at the Rear 


been provided at 34 stations, in which the foremen can de- 
posit their orders for material. These pockets are all painted 
red and numbered serially from 1 to 34, inclusive. A num- 
ber of messengers assigned to this service, make the rounds of 
these stations once every half-hour, carrying the material 
slips collected from the pockets to the store house. In 
making out a material order the foreman notes on it the num- 
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ber of the station at which he desires to have the material 
delivered. The orders are then sorted and filled, and the ma- 
terial called for and each is delivered by the store depart- 
ment to the designated station. 

There are six stations in the new locomotive shop, three 
in the old shop, one in the electrical shop, two in the black- 
smith shop and nine in the roundhouse. The remainder are 
Iccated at various points in the car shops and on the repair 
tracks. This service is locally designated as the “red-cap” 
system because the plan ultimately contemplates providing the 
messengers with red caps in order that they may be readily 
accessible to the foremen as they make their rounds. 


Man-Hour System for Determining Shop Efficiency 


A simple man-hour system has been developed for com- 
paring the overall efficiency of the locomotive shops, one 
period with another. Three forms are required for com- 
piling the man-hours expended on each locomotive, running 
repairs, store orders or tools, and recording the results by loco- 
motive classes. Form No. 1 is filled out at the close of each 
day’s work by each gang foreman. On the three lines op- 
posite the number of each engine in the shop at the time, 
he notes the time worked by each mechanic, helper or 
apprentice, as the case may be, and enters the sums of these 
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Gang Foreman’s Daily Man-Hour Report 


amounts in the column headed “Total for Day.” In an 
adjoining column headed “Previous Day’s Grand Total,” is 
contained the total man-hours already accumulated on the 
locomotive up to the current day. The sum of these two 
columns is entered in a third column entitled “Grand Total 
to Date,” and before turning in the form the foreman enters 
this figure in the “Previous Day’s Grand Total” column on 
his next day’s form. The totals for locomotives receiving 
classified repairs are carried forward until the locomotive is 
turned out of the shop, irrespective of monthly periods. The 
tctals expended on store orders, running repairs, tools and 
miscellaneous are accumulated by monthly periods only. 
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It has been found that by having the foreman fill out these 
forms instead of having it done in the office, the foreman is 
enabled to keep a better check on just what each one of his 
men is doing, as well as on the accuracy with which they are 
filling out their time-cards. It also affords the foreman a 
constant reminder of the total number of hours worked by 
his men on each engine. This is of assistance in keeping his 
work on schedule as well as in maintaining a satisfactory 
relationship between the total number of man-hours that 
have been worked and the actual amount of work that has 
been accomplished. 

The second form is compiled in the office from the reports 
turned in by the foremen, a column being provided for each 
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gang in the shop. In the columns headed “Total for Day,” 
“Previous Day’s Grand Total,” and “Grand Total to Date,” 
show the totals for the entire locomotive department for the 
periods designated. 

After the repairs on a locomotive are completed, the final 
total, taken from the second sheet for the day that the loco- 
motive is turned out of the shop, are posted to a large sheet, 
one of which is provided for each class of locomotives. In 
addition to the total classified man-hours for each gang and 
the grand total, this sheet shows the dates in and out of the 
shop, the number of working days during the period and a 
notation of any unusual repairs which may have been in- 
cluded. It gives the shop superintendent in permanent form 
a detailed comparison of shop efficiency for various periods 
by comparing locomotives of identical construction with each 
other. 

For overall comparison of one month or one year with 
another, the total man-hours expended on classified repairs 
may be compiled and checked against the aggregate tractive 
effort which is probably the most accurate unit available that 
eliminates all variations in the size and capacity of the loco- 
motives that may have been turned out of the shop during the 
periods under comparison. | 
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Shop Scheduling 


A comparatively simple shop scheduling system is em- 
ployed in the Cheyenne locomotive shops. Although not elab- 
orate in detail, the system is highly regarded by the shop 
foremen and is considered to be better fitted to the compara- 
tively small organization required by an output of ap- 
proximately 15 locomotives per month than one requiring 
clerical service in its operation. 

The control board, which is of the customary form with the 
engine numbers shown in the right hand vertical column 
with parallel columns headed by the various scheduled op- 
erations, is located in the general foreman’s office and is 
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filled out by him or the shop clerk from a master schedule 
as each locomotive enters the shop. 

In addition to this board, only two forms are used. The 
first of these is filled out in the office for each locomotive 
entering the shop and, in addition to a detailed description 
of the work to be done on the boiler, the cylinders, and the 
frames, it shows the completion dates of all operations listed 
on the control board. 

A copy of this form is furnished to each foreman, who thus 
has on file a record of the completion dates for his work and 
other work on which his own depends, for all locomotives in 
the shop. 

The other form is a locomotive delay report which is filled 
out by the general foreman and sent to any foreman whose 
operations are behind schedule. The foreman receiving one 
of these slips is required to fill out the form at the bottom, 
showing the time that the delayed operation will be com- 
pleted, and return it to the general foreman. In actual prac- 
tice, this form is not used as a means of advising the general 
foreman when the operation will be completed so much as it 
is as a reminder to the foreman whose operations are behind 
that he is being watched. 

Similarly, in a shop of this size, the control board finds its 
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principal use as an aid to the general foreman in planning for 
changes in the schedule when unexpected conditions arise 
affecting the completion time of some particular locomotive, 
rather than in keeping track of the day to day progress of the 
work. When changes of this kind are made, each foreman 
receives a copy of the revised schedule for the locomotive or 
locomotives involved. 


Visual Roster of Shop Employees 


On the wall of the shop superintendent’s office is a visual 
record of the entire force employed in the locomotive shop. 
By reference to the photograph it will be seen that it is a large 
wood panel on which are mounted 21 vertical raised strips, 
each containing about 50 slots wide enough to receive a heavy 
paper card. One of these cards is made out for each man em- 
ployed in the shops, on which is shown his classification, the 
date he entered the service and his hourly or monthly rate. 
The names of all mechanics are entered on white cards, ap- 
prentices on blue cards, helpers on red cards and laborers on 
pink cards. Each vertical strip is assigned to a gang, with 
the foreman’s card at the top, followed in order by the cards 
for the mechanics, apprentices, helpers and laborers. When 
an employee leaves the service his card is folded and re- 
inserted on the board. When his place is filled, the folded 
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A Section of the Visual Roster of Shop Employees . . 


card is removed and destroyed. By this means it is possible 
to tell at a glance the number of men in each classification 
employed in each gang and the number of vacancies in each 
classification in each gang. 

On a similar board located in the outer office where it is 
accessible to all employees, a duplicate set of cards are ar- 
ranged by employment classifications in seniority order. The 
cards are two inches long and about three-quarters inch wide. 


E1GHT IMPORTANT railway lines have recently reported additions 
to their postal car equipment of 91 new steel cars for use as 
traveling railway post offices, according to an announcement made 
by the Post Office Department. The new mail cars. constructed 
according to the latest designs, will facilitate the handling of mails 
where they are used and will also provide greater safetv for clerks 
working in them. The following railroads have informed the 
department of the construction of new stecl cars: Baltimore & 
Ohio. 8; Boston & Maine, 5; Chicago & North Western, 5; Chi- 
cago, Burlington & Quincy, 32; Colorado & Southern, 5; Fort 
Worth & Denver City, 4; Pennsylvania, 25; Southern, 25. 
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Grinding Air Cylinders 


"THE modern internal grinder, illustrated, has been recently 

installed in a prominent railroad shop and is used among 
other things for truing worn air compressor cylinders. 
Fig. 1 shows a general view of the machine with the air 
cylinders bolted to the right-angle knee bracket on the ma- 
chine table. The grinding wheel of large diameter is being 
used in the 1414 in. low pressure cylinder to which the ex- 
haust hood for removing metal and abrasive dust is con- 
nected. The cylinders are made of cast-iron and it takes 
about 10 minutes to line them up on the machine table. The 
average time required to finish grinding the large cylinder is 
one hour. Fig. 2 shows the grinding wheel in the 8-in. high 
pressure cylinder which can be ground in approximately 40 
minutes, depending on the cylinder wear and the amount of 
metal which must be removed to produce a true cylinder. 
Fig. 3 gives some idea of the high finish secured by grinding 
and also shows the dust. exhauster applied to the high pres- 
-sure cylinder. 

There is no question as to the value of grinding for this 
particular operation wherever a modern internal grinder of 
ample power and accuracy is available. Accurate, smooth, 
-cylinders are vital to air compressor efficiency and no ma- 
-chining process has yet been developed which is equal to 
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Fig. 1—Modern internal Grinder Truing Low Pressure 
Alr Cylinder 


grinding as regards these two particulars, accuracy and finish. 
The grinding operation requires less time than other methods, 
and in addition, only enough metal is removed to true up the 
cylinders with a consequent increase in cylinder and bushing 
life. 


Comparison of Grinding and Boring 


Substantiation of the above statements was afforded in a 
test recently made by truing worn New York 914-in. by 12-in. 
air compressor cylinders on a modern internal grinder worth 
about $3,000 and on an up-to-date boring mill in good con- 
dition worth about $8,000. An all day run was made. The 
test showed that in the case of grinding, about 1/16 in. of 
stock was removed; the setting up time averaged 18 min. and 
the grinding time 45 min.; the finish was excellent. On the 
boring machine 14 in. of metal was removed, the setting up 
time averaging 20 min. and the grinding time one hour and 
twenty minutes. The finish was not as smooth. 

The boring mill removed % in. of stock to get the cutting 
tool under the surface, whereas the grinder simply cleaned 
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up the cylinder, removing only 1/16 in. of. stock. This is a 
feature which is much appreciated since the cylinders can be 
trued more times by grinding than they can by boring before 
being bushed. Experience on the road in question also 
showed that the ground cylinders would run about twice as 
long as those which were bored owing to the superior finish. 
The relative values of the two machines also had a noticable 
effect on the cost of truing cylinders. 

Internal cylinder grinders can be used for many other pur- 
poses besides grinding air compressor cylinders in railroad 
shops and some of these uses will be described in a subse- 


Fig. 2—View Showing Grinding Wheel in High Pressure Cylinder 


quent issue. In all cases, railroad men should take advan- 
tage of the engineering service offered by the manufacturers 
in maintaining the grinders in the best possible operating 
condition and giving advice in case of difficulty and when 
undertaking new work. 

In one case, for example, a cylinder grinder had been 
installed and was producing work entirely satisfactory as to 
quality but not as to production. Between four and five hours 
was required to grind a single 914-in. by 12-in. air com- 
pressor cylinder, removing 1/16 in. of stock. On learning of 


Fig. 3—The Arrangement for Exhausting Metal and Abrasive 
Dust While Grinding Is important 


this condition, the manufacturer immediately sent to the shop 
a representative who from long experience was soon able to 
locate the difficulty and show the shop force how to grind 
9¥-in. cylinders in one hour each, floor to floor. The pos- 
sible uses of the internal grinding machine have since been 
developed to such an extent at the shop in question that an- 
other machine will be needed in the near future. 


Fig. 1—Machine Section of Shop and Steel Storage Space 
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Steel Car Construction on the Canadian Pacific 


Special Machinery and Erecting Jigs at Angus Shops for Economical 
Manufacture of Freight Cars 


By H. R. Naylor 
Assistant Works Manager, Angus Shops 


car with the 30-ton wood-frame box car commonly 

built fifteen years ago brings out two points: The 
complete change in design, and the effect this-change in de- 
sign must have had on the car shops. It is obvious that the 
facilities for building the wood-frame car would be quite 
inadequate for the steel car and must have created new 
problems with which the car builder had to contend; and it is 
the intention to deal with this phase of steel-car construction, 
especially as the Canadian Pacific was responsible for many 
of the important developments. 


Acer with the 3 of the modern 60-ton steel-frame box 


Development of the Steel-Frame Box Car 


The gradual increase in locomotive capacity, making pos- 
sible the hauling of longer and heavier trains, subjected the 
wooden cars to severe service conditions, which were in turn 
met by steel under-frames and other steel reinforcements; 
and at each stage of advancement wood framing was 
gradually replaced by steel, until in 1909 the Canadian 
Pacific originated a box car having the entire frame built 
of steel. 

Within a period of six years (1909-1914) this road added 
30,841 steel-frame box cars to its equipment and others soon 
adopted a similar design. After ten years of extensive 
service these cars had evidently proved their utility, for 
the United States Railroad Administration in one order 
alone included no less than 50,000 of this type. 

The earlier steel-frame box car, was built with center 
sills of 15-in. channels, side sills of 8-in. channels, side 
and end posts of 4-in. Z-bars, and corner posts of S-in. 
angles. The longitudinal sheathing was bolted to the in- 
side of the framing, in which elongated holes were punched 
to allow the boards to be retightened without removing the 
bolts. This feature, however, has since been discontinued, 
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as there is a possibility of the joints between the boards 
reopening if they are not effectively checked. 


The New Steel-Car Shop 


The Angus shops were already well equipped for build- 
ing passenger and freight cars on an extensive scale, the large 
shops having supplementary planing mills, gray-iron and 
wheel foundries, and blacksmith, machine, and truck shops 
capable of supplying the greater proportion of all materials 
required. The output of wood-frame box cars at these 
shops had reached as high as 40 cars per day. This or- 
ganization, however, was rendered obsolete to a large extent 
when the Canadian Pacific introduced the steel-frame box 
car necessitating the erection of an additional shop. This 
shop was designed for building the steelwork of both pas- 
senger and freight equipment, and embodied in its arrange- 
ment many novel features for the rapid handling of material. 
At the time of its erection it probably represented the best 
practice on this continent, being a combination of the good 
features observed in other shops with the original ideas 
developed at the time the layout was being planned. 

The freight section of the shop was designed to construct 
steel-frame box cars in the most economical manner, and 
although some minor modifications have been made in the 
machinery layout and erecting equipment to meet subse- 
quent developments, the shop has well served the purpose 
for which it was intended. 

The new shop was located adjoining the wood-freight-car 
shop, facing a midway upon either side of which were also 
located the supplementary shops, the midway being served 
with overhead traveling cranes. It is a steel-frame structure, 
with steel columns carried on concrete piers, the lower founda- 
tion walls being of concrete, above which the walls are of 
red brick. The sash frames are of steel, the total sash 
area being approximately 40 per cent of the total wall space. 
The roof is carried on steel trusses with ample skylight 
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area. The floors are of 4-in. concrete with a top surface 
of 54 in. mastic. 

There are three main divisions to the shop. The front 
one, facing the midway and occupying the entire front, is 
the machine section, consisting of two 100-ft. bays running 
parallel to the midway, the one adjoining the midway being 
20914 ft. long, while the inner bay is 182 ft. long. Each 
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storage yard is 100 ft. wide and is served by a 10-ton 
crane whose span and height are identical with those in the 
machine section in anticipation of future shop extension. 
This crane runway extends beyond the shop limits and 
spans several tracks where cars of material can be readily 
switched and unloaded. | 

‘Through the freight-car erecting shop, entering from the 


Fig. 2—Freight Car Erecting Section at Right, Passenger Car Erecting Section at Left 


bay is served by a-10-ton electrically operated crane hav- 
ing a span of 9614 ft., and a height to base of rail of 28% ft. 

The freight-car erecting section is situated in the rear of 
the machine section, is 72 ft. wide and 405 ft. long, and 
was originally equipped with one 10-ton traveling crane 
having a span of 6714 ft., and a height to base of rail of 
27 ft. An additional crane of similar capacity has since 
been installed. 

Situated also to the rear of the machine shop is the pas- 
senger-car erecting section, consisting of four bays having 
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‘rear end, are two standard-gage tracks 48 ft. center to center 


which extend the full length but do not enter the machine 
shop. Outside the shop and parallel to the south wall a 
standard-gage track connects with a track on the midway 
through turntables. This track is used for delivering the 


car trucks from the truck shop to the assembly tracks. 
Through each of the passenger-car erecting bays there is 
a standard-gage track leading in from the rear of the shop, 
also a transfer table for moving the cars during the various 
stages of completion. 


Through the center of the material 
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Fig. 3—Plan of Steel-Car Shop, Canadian Pacific Angus Shops, Montreal 


a total width of 110 ft. These four bays with the 72-ft. 
freight-car bay complete the full width of the back of the 
machine shop. Each bay of the passenger-car section is 
provided with a separate 2-ton traveling crane having a 
span of 24 ft. 10 in. and height to base of crane rail of 
21 ft. 

Along the entire front of the shop, between it and the 
midway, there is ample provision for storing material. This 


storage yard, there is a standard-gage track connecting by 
turntables with three tracks running into the machine shop. 


The Crane Facilities 


The crane facilities are unique in that the whole area 
of the shop is traversed by electrically-operated traveling 
cranes so arranged that it is possible to install an unusual 
number, and’ yet maintain for each crane complete free- 
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dom of operation at all times. The crane arrangement 
was the deciding factor in the shop layout. It was decided 
that the machine section should be independent of the erect- 
ing sections insofar as crane service was concerned, and 
for this reason the crane runways in this section were in- 
stalled in a direction transverse to those in the erecting shop. 
This made it possible to equip the two machine bays with 
separate cranes, each having a wide range of action with no 
interference. 

The machine layout is arranged with the view of relieving 
the overhead cranes to the greatest possible extent. This 
applies particularly to the handling of the larger members, 
such as center and side sills which are required to pass over 
two punching machines situated in the different bays. As 
the first operation is completed the sills are transferred to 
the second machine by special devices independently of the 
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metal templets are made up and into which holes are drilled; 
by inserting a pin or gage in each successive hole and butting 
the plate against the pin, the desired spacing is obtained. 
In certain classes of work the operator can move the material 
fast enough to catch every hole with the punch running at 
the rate of 60 strokes per minute. 

An unusual plan was followed as regards the installation 
of machines for heavy punching. The usual practice had 
been to install a small number of high-capacity machines 
for punching and slotting sills, side plates, and similar 
members, necessitating frequent changing of dies and 
templets, with further limitations in the event of break- 
downs. It was therefore decided to overcome these handi- 
caps by installing four automatic spacing punches of 
moderate capacity to obviate the expense and delay of die 
changing and double handling, and as the five additional 
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Fig. 4—Interlor of Machine Section Looking Toward Erecting Section 


cranes. On completion of the machining operations the sills 
are then skidded to the assembling tresiles in the erecting 
shop without assistance from the cranes. 

The two cranes in the freight-car erecting shop, operating 
on the same runway, are entirely free from machine-shop 
handling, and as the first one is assigned to the preliminary 
assembly positions and the second to the final assembly 
positions, there is no overlapping or interference. 


The Machine Equipment 


The machine shop is equipped with the following machin- 
ery: Four automatic spacing punches, five coping punches, 
five high-speed punches, two horizontal punches, one 7-ft. 
6-in. gate shear, one angle shear, one 36-ft. plate-edge planer, 
one 30-in. circular saw, one 30-in. metal band saw, one 
7-ft. plate roll, one 10-ft. brake, one bulldozer, two special 
plate-drilling machines, and miscellaneous drill presses, all 
driven by independent motors. 

The arrangement of the machines is such that the material 
after each operation moves forward in the direction of the 
erecting shops, backward movement being carefully avoided, 
thereby reducing material handling to a minimum. 

The high-speed punches are belt-driven direct from motor 
to flywheel, gears being dispensed with. Clutches are of the 
6-point type. The heads are equipped with two punches 
which are controlled by gag levers. These machines are 
well adapted for punching the smaller plates for which 


coping punches are duplicates of those used in the auto- 
matic spacing tables, replacement can be made with but 
short delay should they become disabled. 


The Machining Operations 
The yard in front of the shop is used for storing the larger 


. members such as sills, cover plates, side plates, etc.; the 


smaller parts such as the posts and braces, bolster and 
cross-bearer diaphragms, etc., are made by bulldozers and 
hydraulic presses in the blacksmith shop. 

The machines are served by narrow-gage service tracks 
running from the material storage yard, special care being 
taken to unload the material close to the track by which it 
will enter the shop. The progress of material through the 
machine shop is as follows: Center sills and side-sill chan- 
nels are loaded by overhead crane and brought into the shop 
on service lorries and deposited on trestles opposite the 
traveler at rear of center- and side-sill web spacing punch 
No. 775. Two air-operated traversing jacks lift the sills in 
pairs and place them on the traveler rollers ready to pass 
through the machine. On the far side of this punch, is 
an elevated runway carrying the traveler head which grips 
the sills with its projecting jaws and automatically spaces 
the punching. Along the traveler runway steel templets 
with projecting pins engage a trip lever suspended on the 
head of the traveler, close the electric circuit, arrest the 
travel of the head, and close the circuit of the punch control; 
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the punch then completes the operation. After passing 
through this machine the sills are released from the jaws 
of the traveler, lifted by jib cranes and deposited back to 
back on the rollers of sill-flange spacing punch No. 777, 
which are placed directly opposite the delivery end of the 
web punch. On completion of the first operation the sills 
are disengaged from the head clamp and pushed back over 
the rollers to the starting point, where they are again turned 
over by a special device attached to the jib cranes and passed 
through the machine for the second operation on the op- 
posite flanges. The sills are then lifted by the traveling 
crane of the inner section of the machine shop and placed 
on the rollers of coping punch No. 763 directly opposite, 
where draft-key and lever slots are punched, completing 
the operations on the sills. 

The center-sill and body-bolster cover plates and similar 
plates are punched on spacing punch No. 750. The side 
plates are punched on automatic spacing punch No. 764 in 
a similar manner to the sills, passing through for the first 
and second operations in pairs. 

In all these operations the passage through the machines 
is rapid and the accuracy of the spacing mechanism is such 
‘that the punching error is slight and far less than it would 
be were each hole marked off and punched independently. 

There are certain parts which cannot be handled satisfac- 


5—Center and Side-Silli Web Spacing Punch 


Fig. 


torily on the spacing punches, yet the punching must be 
equally as accurate or otherwise much of the benefit obtained 
from the spacing punches is lost when the parts are as- 
sembled. The machining of the ends of the side posts and 
braces is an example of this kind. In this case special com- 
bination dies are used to shear the ends to shape and punch 
the group of holes in one operation. 

The bolster cover plates and diaphragms are machined in 
a similar manner, the cover plates being passed over the 
spacing punch and the diaphragm flanges punched in one 
of the coping punches equipped with special dies for punch- 
ing the flange holes in one operation. During these opera- 
tions the machine is relieved of excessive load by varying 
the length of the punches, resulting in the holes being 
punched consecutively. 

The usual practice for freight-car work is to punch rivet 
holes to a diameter not exceeding that of the rivet, and, 
when the parts are bolted together, to ream the holes to a 
size not exceeding that of the rivet by more than 1/16 in. 


The Jig Method of Assembly 


The erecting of steel frame box cars by the jig method 
was originated at the Angus shops. By this method the un- 
derframes, side frames, and end frames are assembled on 
jigs as complete units ready for the final assembly of the car. 
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The jigs consist of stands or cradles by means of which the 
various members are accurately placed and held in proper 
relation to each other until they are riveted together. The 
advantages of this method are manifold. As each member 
lies flat in the jig the drawing together of the parts is re- 
duced to a minimum, wedge bolts being used extensively for 
this purpose as they can be rapidly applied. A complete 
unit being assembled in one operation, the possibility of a 
cumulative error is avoided. The jigs dispense entirely with 
checking for squareness, alignment, and location of connec- 


Fig. 6—Coping Punch for Punching Holes In Flanges of Bolster and 
* Cross Bearer Diaphragms 


tion holes, thereby simplifying the final assembly to a con- 
siderable extent. 

Before any of the parts are assembled, all concealed sur- 
faces are painted to prevent corrosion. 

The center-sill] channels after passing through slot-punch- 
ing machine No. 763 are skidded from the idler rollers to 
trestles just inside the erecting shop, where the draft cast- 
ings are temporarily bolted on and the holes reamed ready for 
riveting. An electric hoist operating on a runway below and 
clear of the overhead cranes, swings the sills into position 
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Fig. 7—Boards Leaving Matcher and Passing Automatically 
Through Painting Machine 


and the draft castings are riveted on by a compression riveter. 
The individual sills are then moved across to a position on 
the left where the two center sills are assembled and riveted 
with bolster center castings and separators in position. The 
sills are placed on stands on which are four fixed pins cor- 
responding to four rivet holes in the sills at the center line 
of the bolsters. By placing the sills flange down on these 
pins perfect alignment of the two sills in assured, which sim- 
plifies the application of cover plates later on. The draft 
gear is also applied in this position. 

The next step is the assembling of the underframes, and 
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as this is a lengthy operation, four positions are assigned 
for the purpose. These jigs, consist of four steel cradles 
located at bolster and cross-bearer centers, and so arranged 
that each member of the underframe is held in proper align- 
ment and at centers that will coincide exactly with connec- 
tions on the side frames. The bottom cover plates of the 
bolster and cross-bearers are first placed on centering pins; 
the overhead crane then places the center sills in position, to 
which are attached the bolster and cross-bearer diaphragms 
with their cover plates and center-sill cover plate complete, 
after which the assembly is bolted together and the holes 
reamed ready for riveting. i 

The underframes are then swung over by the overhead 
crane to the riveting jigs on the right, which are constructed 
similar to those used for assembling, thereby maintaining the 
proper alignment. Each riveting position is equipped with 
two 50-ton compression riveters suspended from swinging 
jib cranes, the posts of which are in line with columns to 
the right. The crane jibs are 21 ft. in length with runways 
for air hoists, the suspension mechanism being so arranged 
that the riveters can be tilted to drive the rivets in the in- 
clined bottom flanges of the bolster and cross-bearers which 
otherwise would have to be driven by an air hammer. The 
compression riveters were specially designed on the scissors 
principle, with a thin nose to permit of the top and bottom 


Fig. 8—Jig Used for Assembling Underframes 


rows of rivets being driven without turning the underframe 
over in order to complete the operation. 

The side frames, consisting of the side sill, side-plate, 
post, braces, door posts, and track, are assembled as a unit on 
a jig frame situated abreast of the underframe jigs. This 
jig consists of channel-iron stands, the four corner ones of 
which are capped with short sections of channel iron- in 
which are holes for locating exactly the side sills and plates. 
The stands on either side are tied together with angle bars 
which carry additional cross-bars upon which the various 
members of the side frames are placed in proper relation to 
each other. In this position the side frame is temporarily 
bolted, reamed, and riveted ready for the final assembly 
position. 

Originally the end frames were assembled on jigs similar 
to those used for the side frames, but in recent years the 
end-post construction has been replaced by corrugated-steel 
ends. These steel ends and the end sills are assembled on 
trestles located between the final assembling tracks, and 
when temporarily bolted together are skidded to the second 
and third positions where they are reamed and riveted. In 
the fourth position the end ladders, roof-frame brackets, and 
other parts are applied, the ends as completed being then 
placed opposite the final assembling position. 


The Final Erecting 


As the trucks are assembled and painted, they are delivered 
from the truck shop and enter the erecting shop by the side 
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door immediately ahead of the underframe and side-frame 
jigs, where they are turned on a turntable and placed in 
position on the assembling track. The underframe com- 
pleted on the riveting jig is then lifted by the overhead 
crane and placed on the trucks, the slings are released, and 
a steel end is next placed in position and bolted on the end 
farthest away from the side-frame jigs; the side frames are 
then placed in position, and finally the second end, along 
with the center and side-sill cross-ties. The brake-cylinder, 
reservoir and piping are also applied at this time. 

The car is then moved by car haul to the second posi- 
tion where the assembled members and the roof framing are 
riveted in place. In the third position safety appliances, 
brake rigging, couplers, uncoupling rods, etc., are applied, 


Fig. 9&—Jig Used for Assembling Side Frames 


the remainder of the riveting completed. The entire frame 
is then sprayed with the priming coat of paint ready for 
finishing. 
Finishing the Car 
The steel frames are switched each day to the wood freight- 
car shop where the decking, sheathing, roofing, and doors 


are applied and the painting operations are completed. The 
decking is of 134-in. red pine and the sheathing of 114-in. 


Fig. 10—Placing the Side Frames in Position 


Douglas fir, both having tongued-and-grooved joints. High- 
grade lumber free from knots, checks, or cracks is selected 
for this purpose and is then kiln dried, the moisture content 
being carefully limited in order to prevent the further 
shrinkage later on; the only objection of any importance 
raised against the steel-frame box car, as compared with 
other box cars, having been one arising from improper dry- 
ing of the sheathing. After being machined the sheathing 
is again examined, and any boards checked or cracked are 
set aside and used for lining the ends of the car. 

_ Before leaving the planing mill the sheathing, roofing, 
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and running boards receive their priming coat of paint in a 
painting machine recently developed at the Angus shops 
and which differs from those in use elsewhere. The boards 
on leaving the matcher pass automatically through a. painting 
machine where they are sprayed by a series of nozzles which 
can be set in any desired position according to the surfaces 
required to be painted. The paint is drawn up through 


Fig. 11—Car with Steel Work Completed and Ready for Finishing 


suction pipes by means of air jets blowing across the nozzles, 
and as ejected is atomized by the air and blown on to the 
boards in a fine spray. The amount of paint applied is 
controlled by air valves or by regulating the speed at which 
the boards pass through the machine. No brushing or wip- 
ing is necessary. The boards on leaving the machine are 
piled on trailer trucks and distributed by tractors to the 


Fig. 12—Steel Frame Box Car Completed and Ready for Service 


shops when dry. These machines will paint at the rate of 
200 running feet per minute, which is about as fast as the 
boards can be conveniently piled for drying. _ 

The first operation in the wood freight-car shop is to 
apply the decking, the joints of which are previously coated 
with a thick paint compound, as are also the ends of the 
boards making contact with the bottom boards of the side 
sheathing previously applied. 

The side sheathing which has already received the prim- 
ing coat of paint is next applied, and to insure that the sides 
of the car will be watertight, the joints are coated with 
paint compound, after which they are wedged down into 
position and bolted to the framing. The end lining is then 
applied in a similar manner but vertically. In the succeeding 
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operation the roof is applied, the boards and metal sheets 
of which have previously been primed. | 

After the doors are hung in place and the remainder of 
the safety appliances have been installed, the car is given 
two additional coats of paint and stenciled, when it is com- 
plete and ready for service. 


Removing Air Compressors 
By W. F. Zwiehel, 


Foreman, Air and Pipe Department, Central Railroad of 


New Jersey, Ashley, Pa. 


FOR quickly and easily removing air compressors from 
locomotives while in a roundhouse or shop without crane 
facilities, the device illustrated will prove of value. It has 
already been used successfully in removing about 50 air 
compressors and will handle equally well the 9% in. or 
the heavier cross compound type. 

Briefly, the device consists of two triangular legs made of 
114-in. pipe joined at the top by a return bend to which 
is attached a horizontal piece of 214 in. heavy steel tubing, 
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Device for Removing Air Compressors from Locomotives 


the height being such as to allow for a slip ring and chain 
falls between the horizontal tubing and the top of the air 
compressor on the largest locomotive. The legs are 8 ft. 
apart at the bottom and of such a length that the return bend 
is 14 ft. above the ground, a slight variation in this distance 
being obtainable by means of the 6 in. extensions on the legs. 
The legs are tied together by two 14-in. rods, over which 
pieces of 34-in. pipe have been applied to serve as spreaders. 

The return bend has a side outlet in which a 214-in. 
coupling is welded, the latter being bored out to fit over 
the horizontal tubing which is held by a pin. The slip ring 
is a sliding fit on the horizontal steel tubing, being applied 
before the latter is pinned to the coupling. A tee is pro- 
vided to hook into the sand dome or be chained in such a 
way that the device will not move while an air compressor 
is being applied or taken down. 


NON-OBSERVANCE OF RULE 6 of the code of per diem rules, re- 
quiring subscribers to the car service and per diem agreement 
to make settlements for car hire with non-subscriber con- 
nections at the established per diem rate without any free 
time and without reclaim, has been complained of to the Board 
of Directors of the American Railway Association. and an appeal 
has been issued, calling upon the railroads to see that the pro- 
visions of Rule 6 are uniformly enforced. Non-observance results 
in discrimination as between non-subscriber railroads and in 
constant efforts of non-subscriber roads to obtain as favorable 
arrangements as may have been made with the few, all of which 
has a tendency to break down the entire per diem structure. 
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Fig. 1—Accurate Gaging and Grinding is Essential in Making Standard Pins and Bushings 


Standardization of Locomotive Repair Parts 


With Particular Emphasis on Methods of Standardizing and 
Machining Valve Motion Pins and Bushings 


By M. H. 


OCOMOTIVE repair shop work can be expedited and 
L costs greatly reduced by standardizing new parts used 
in making repairs. Standardizing will enable certain 
surfaces, such as the body or bearing surfaces of valve mo- 
tion pins and the bores of bushings, to be completely finished 
before it is known on what locomotive these parts will be 
used. Side rod knuckle pins and bushings, crosshead pins, 
crank pins, taper bolts and a large number of similar articles 
can also be standardized to a greater or less extent. 

It is not contemplated that one standard can be set to 
cover all designs of locomotives, or that any radical change 
shall be made to existing standards. However, the pos- 
sibility of reducing the number of designs of parts that 
must from necessity be frequently renewed should receive 
careful consideration. In many cases it will be found that 
slight modifications, not affecting the operation of locomo- 
tives, may be made to frequently renewed parts, enabling one 
design or size to be used on a greater number of classes of 
locomotives than is now the practice. 

The principal requirement when standardizing is to make 
a careful study of present conditions and ascertain where 
designs of articles used for repairs can be modified, or several 
combined in one. In this way it is possible to manufacture 
each article in larger quantities, which in turn reduces costs. 
This is in line with the present demand that railroad shops 
turn out work as rapidly and economically as their size and 
equipment will permit. 

Most railroad shops, when considered only as local units, 
are not large enough to warrant the installation of special 
production machines, such as automatic screw machines, 
automatic chucking machines, drop hammers for making 
drop forgings, forging machines, high-power milling ma- 
chines, production grinding machines, etc. On railroads 
where standardization has been carefully studied and the 
number of designs reduced to a minimum, however, such 
machines can be economically employed in a single produc- 
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tion shop, which supplies other system points with finished 
or semi-finished articles used in repair work. 

The size of a railroad is the limiting factor. A railroad 
having only a comparatively small number of locomotives 
can not afford to install these special machines even when 
the work is concentrated in the largest shop of the system, 
and as a result, repair parts must be manufactured by 
relatively crude and expensive methods. Standardization on 
the smaller railroads with the object of reducing the cost 
of repair parts may at first glance seem impossible. As a 
matter of fact, if the parts are standardized, they may eventu- 
ally be purchased in the open market. 


Repair Parts Made by Outside Companies 


There are in this country a number of locomotive builders, 
also manufacturing plants not necessarily engaged in locomo- 
tive work, which are well equipped for manufacturing loco- 
motive repair parts. These companies would be glad to go 
into this business, providing the designs were standardized 
and orders from several roads could be combined, facilitating 
the manufacture of parts in large quantities. Repair parts 
could then be produced in a finished or semi-finished state, 
catalogued, and ordered readily by both large and small 
roads, much the same as repair parts for air brake equipment, 
injectors, lubricators, etc., are now ordered. 

The standardization of certain parts used for the repair 
of locomotives is not as serious a problem as may at first 
appear. One method of standardizing valve motion pins 
and the machines shown by experience to be adapted for the 
purposes of making them, will be described. While this is not 
a new subject in the columns of the Railway Mechanical 
Engineer, it has been selected for treatment first owing to the 
large number of these pins required for repair work and 
the comparative ease of reducing them to a standard. 

The valve motion pin. shown in Fig. 2, is representative 
of the great majority of these pins used on all classes of 
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locomotives, from 10 to 16 pins being required for each of 
the 68,000 odd steam locomotives in the United States. A 
conservative estimate would place the total number required 
for renewals at 250,000 per year, or the production of 7 of 
the most modern six-spindle automatic screw machines, each 
working 8 hours a day, 300 days a year, not including time 
lost for breakdowns, repairs, or set-up. 

The ideal pin of this nature should be supplied to repair 
shops having the body or bearing surface A ground to speci- 
fied sizes within a limit of plus or minus 0.001 in., the 
lengths being as specified by each railroad. The taper ends 
C and D should be rough turned, the larger diameter of 
taper end C with certain exceptions being of the same size as 
body A, the larger diameter of taper end D being turned to 
the taper extended from the small end C. Holes E and F for 
spline and cotter pins respectively are drilled; the ends 
threaded; centers drilled at both ends, and the pin stamped 
with a catalogue number. The grooves or recesses G and H 
are necessary to prevent shouldering when grinding. Where 
motion pins are to be casehardened, this operation can also 
profitably be done at the time of manufacture. 

The bushings, used in connection with these pins, to be 
described later, should be casehardened and internally 
ground about 0.008 in. larger than the pin body which will 
in turn admit of 0.004 to 0.006 in. for a running fit on the 
pin when the bushing is forced into the lever. (This is the 
allowance shown in Fig. 2.) 

When making repairs, all the work required is to machine 
the two taper ends of the pin and the outside of the bush- 
ing. As the body A of the pin and the bore of bushing have 
both been ground to the correct size to fit each other, no 
work is necessary on these two surfaces which will reduce 
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Fig. 2—Representative Type of Motion Pin and Bushing 


the time required to make pin and bushing renewals about 
75 per cent. 

Casehardened and semi-finished pins and bushings can- 
not be turned at the time of making repairs and, therefore, 
must be ground. Experience has shown that the plain 
cylindrical grinding machine is best adapted for this pur- 
pose, not only for the above mentioned pins and bushings, 
but in addition for kunckle pins and bushings, crank pins, 
crosshead pins and a large number of articles either case- 
hardened or soft. In fact, one of the principal arguments in 
favor of grinding is the reduction in time required to finish 
an article to the required size. 


Establishing Standards 


Referring again to motion pins, the ideal condition for 
quantity production will be when all locomotive valve mo- 
tion levers are reamed for the same taper per foot, and the 
lengths of pins as well as their diameters are reduced to the 
fewest number of sizes. 

Certain railroads have adopted a taper of one in. per ft. 
for all taper holes in valve motion levers, which appears 
to be the most satisfactory from a shop repair, roundhouse 
and service standpoint. It would be a good thing if this 
taper could be made universal. With many existing stand- 
ards, levers have been reamed at the large ends to some arbi- 
trary sizes, such as 134 in., 2 in., etc., to the foot, without 
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due regard to the body sizes. When considering repair con- 
ditions and the useful life of levers, it would be desirable 
to ream each new valve motion lever so that the pin body 
will just pass through the larger reamed side of the jaw, 
as shown at A, Fig. 3, the smaller reamed side of the jaw 
being reamed to a taper extended from the larger side. Both 
sides of the jaw are thus reamed at one time. This design 
will admit of a greater amount of enlargement of taper holes 
at the time of repairs, or in other words the lever may be 
reamed a greater number of times before the smaller reamed 
side is as large as the body of the pin. Obviously, when 


Table 1—Proposed Step Sizes for Valve Motion Pins 


Step sizes A T G H I 

Standard . 1.492 in. 2% in. 1% in. 1% in. 133 in. 
A eaae 1.492 in. 2% in. 1% in 1% in. 19% in. 
B ee 1,554 in. 2% in. 1% in. 1% in. 13} in. 
ar eee 1.617 in. 2% in. 1% in. 1% in. 13} in. 


the latter condition exists, it is necessary to scrap the lever 
or resort to pins having larger bodies. 

The possible exception to this design is in the case of extra 
long pins where the small ends become too small for a rea- 
sonable sized nut. While the adoption of pins of the 
design mentioned may cause a departure from existing 
standards, it will pay in the long run. 


Step Sizes for Pins and Bushings 


It would be difficult to set a hard and fast rule to govern 
step sizes most desirable for all designs of valve motion pins. 
Therefore the peculiar design for each class of locomotive 
must be a controlling factor. For relatively long pins hav- 
ing bodies 3 in. or greater in length and steep taper ends, it 
will in many cases be found that one diameter of body will 
answer for practically all repairs. In this event it is de- 
sirable to blank out the taper ends to step sizes, a system 
that has worked well being to make the steps 1/16 in., % 
in. and 3/16 in. larger than standard. 

With shorter pins having a taper of 1 in. or less per foot, 
the taper holes in levers, owing to wear or re-reaming, are 
frequently enlarged so that the smaller of the two reamed 
holes of the lever jaw is equal to or larger than the body of 


Fig. 3—Showing the Effect of Enlarged Taper Holes Due to 
Wear and Reaming 


standard pins as shown at B, Fig. 3. To meet this condition 
and obtain a full taper surface on the small end of the pin, 
the diameter of the body must be made larger than standard 
as shown at C. 

Satisfactory step sizes for the pin bodies are 1/16 and 
I in. larger than standard, as shown in Table 1, the rela- 
tive diameters of taper ends C and D, and body A remaining 
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the same as shown in Fig. 2. Both the taper ends and 
body are thus enlarged 1/16 in. or 1% in. 

Bushings should be standardized by making the bores 
a running fit on the pin bodies and the outsides sufficiently 
larger than standard to take care of enlarged lever holes. 
Table 2 shows the sizes for valve lever bushing suitable for 
use with the pins shown in Table 1. 

The outside diameter of the first step size A is 1/16 in. 
larger than standard, the bore being of the standard diameter, 
suitable for use with pins A. In practice it has been found 
that the pins and bushings A are sufficiently larger than 
standard to take care of levers in which the taper holes in 
the jaws and the holes for bushings have been enlarged a 
moderate amount; i.e., approximately 1/16 in. as shown at A, 
Fig. 3. It is understood that either the pins or bushings may 
be ground down to a suitable size for holes in levers of any 
diameter between that required for new levers, or where en- 
larged to the amount mentioned. | 

Where the pins and bushings A are found too small owing 
to additional wear of lever holes, the pins and bushings B 
are used, these being 1/16 in. larger than A in bore and out- 
side diameter. Again referring to Fig. 3, this condition is 
shown at C. The pins and bushings C are 1/16 in. larger 
than B and are used in badly worn levers. 

When manufacturing bushings they should be of correct 
length, oil holes drilled, oil grooves milled, stamped with 
catalogue numbers, casehardened, bores ground to limits of 
plus or minus 0.001 in. and placed in stock. 


Running Fits Between Pins and Bushings 


Experience has shown that for a good running fit the 
bores of bushings after being forced into valve motion levers 
should be from 0.004 to 0.006 in. larger than the pin 
bodies. When pressing a bushing into a lever, the bushing 
bore compresses a certain amount as shown graphically at B, 
Fig. 4; also at times the levers are slightly out of round as 
shown at C. Under the latter conditions, owing to the thin 
bushing walls, the bushing assumes approximately the same 
shape as the hole in the lever. 
compression and imperfect holes, good practice has shown 
that the bores of bushings at the time of manufacture should 
be 0.008 in. larger than the diameter of the bearing surface 
of the pin. 

As a general rule, it is advisable to make bushings to 
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Bushing only Bushing forced info Bushing forced into 
lever having true hole paid having irregular 
ole 
Fig. 4—Bushing Bore Reduced by Compression; Bushing 


Conforms to Hole In Lever 


normal sizes, such as 114 in., 2 in., etc. By this practice 
standard plug gages esaily obtainable from gage makers 
can be used. The body or bearing surface of pins are 
ground 0.008 in. smaller, or 1.492 in., 1.992 in., etc., the 
measurements being made with micrometer calipers to insure 
accuracy. 

Manufacturing pins and bushings within the limits speci- 
fied in Tables 1 and 2 does not call for more accurate work- 
manship than the everyday practice in manufacturing con- 
cerns, and this is a grade of workmanship which can readily 
be, and should be, the regular practice in railroad shops. 
‘However, proper facilities for measuring, such as micrometer 
calipers and plug gages must be provided, and the workmen 
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should understand that the work must come up to the 
prescribed requirements. 


Pins Made on Automatics 


The pins are readily blanked out on automatic screw ma- 
chines or turret lathes from bar stock. The taper ends, 
body and threaded end call for a grade of work easily ob- 
tainable when taking a single cut or pass with box tools, 
the principal requirement being to turn the body from 0.010 
to 0.020 in. large to allow for final grinding. The spline, 
or hole for the key, and holes for cotter pins are readily 
drilled in a special jig which eliminates laying off, one ad- 


Fig. 5—Four-Spindle Automatic Adapted to Quantity Manufacture 
of Valve Motion Pins 


justable drilling jig answering for all shapes and sizes. The 
holes for grinder centers in threaded ends are drilled when 
blanking out in the machines, the opposite or head ends 
being drilled in speed lathes. 

With a modern six-spindle automatic screw machine 
these pins, 434 in. long, are blanked out, not including 
threading, at the rate of 14 an hour. This machine, however, 
can only be recommended for central shops or manufacturing 
concerns where the number of one design made at a time is in 
excess of 2,000 pins. 

For the average shop, the four-spindle automatic screw 
machine (Fig. 5), or the single-spindle automatic, appears to 
meet the requirements best when considering the time taken 
to set up tools and adjust the camming. With the latter 
machines pins 434 in. long are readily blanked out and 
threaded at the rate of 5 an hour, or with a battery of four 
machines, one man can turn out 20 an hour, not including 
machine delays. When made on turret lathes, the output for 
the above-mentioned motion work pins is about 6 an hour 
on an average. 


Casehardening 


Preparatory to casehardening, the threaded ends of the 
pins are covered with fire clay, and gas pipe caps placed 
over the clay to hold the latter in place, thus preventing the 
threads from hardening. The pins are placed in caseharden- 
ing boxes along with a suitable compound; sealed; the boxes 
placed in a furnace and allowed to remain about 10 hours or 
the amount of time necessary for the hardening to penetrate 
at least 1/16 in. To caseharden properly, the furnace is 
kept at a temperature of about 1,650 deg. F., as shown by 
pyrometers, the pyrometer being a part of the regular case- 
hardening furnace equipment. 

On removal from the furnace, the box is opened and the 
pins quenched directly from the casehardening heat. While 
this does not refine the metal as well as when allowing 
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the pins to cool off, be reheated and quenched, the results 
obtained by direct quenching meet all requirements. 


Grinding Pin Bodies 


The bodies of pins are now ground to sizes called for, 
keeping within the prescribed limits. Suitable machines for 
this purpose are the 10 in. by 24 in. or 10 in. by 36 in. plain 
cylindrical grinding machine. The grinding wheels should 
preferably be about 14 in. wider than the body of the pin, 
for by this means the wheel can be fed directly onto the 
work without lateral motion. 

Some makes of grinding machines are equipped with auto- 
matic in-feed and throw-out attachments, by which the wheel 
is fed onto the work automatically a predetermined amount 
without lateral motion of work or wheel. This is a desir- 
able feature for railroad production work as it permits the 
operator to remove and place driving dogs on the pins while 
other pins are being ground. 

The operation of grinding is as follows: After first truing 
the wheel with a diamond, a pin is placed in the machine 
and ground to the required size, the diameter being measured 
with micrometer calipers. The automatic throw-out for in- 
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Fig. 6—Method of Milling Oil Grooves In Bushings 


feed of the wheel is then set for the desired diameter. After 
this, while grinding one pin, the operator removes the dog 
from the pin previously ground, places it on another pin, oils 
the center holes, etc. When the body of the pin in the ma- 
chine is ground to the correct diameter, the throw-out auto- 
matically stops the in-feed of the wheel. The wheel is then 
backed off and the pin removed. The new pin is placed in 
the machine, the wheel fed in by hand until just touching the 
work, when the feed is engaged which automatically feeds 
the wheel the required amount. The same cycle is gone 
through for each pin. As a check, each pin is measured 
with micrometers when removed from the machine. 

By this process, the grinding is almost continuous. With 
proper grinding wheels, the wheel wear is slight, but as each 
pin is measured, the throw-out for in-feed is reset to compen- 
sate for wear. 

A good operator can grind from 20 to 30 pin bodies 
per hour, the ground surfaces being far superior to those 
obtained by filing. 


Manufacturing Bushings 


Bushings are preferably manufactured on single spindle 
automatic screw machines or turret lathes from bar stock or 
seamless steel tubing. When made from bar stock, the bar is 
drilled and rough turned at the same time; then finish turned 
and reamed; then cut off. The reaming is about 0.010 in. 
smaller than the size called for which allows for the final in- 
ternal grinding. When made from seamless tubing having 
the correct external and inside diameters, the operations are 
reduced to that of cutting off. However, the internal 
diameter must be about 0.010 in. below standard to allow 
for final internal grinding, the same as with bushings made 
from bar stock. The question of using bar stock or tubing 
is determined by relative costs considering the price of ma- 
terial, labor and overhead. 

After completing in the above machines, catalogue num- 
bers are stamped on bushings; oil holes drilled using the 
drilling jig: and oil grooves milled as shown in Fig. 6. The 
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milling cutter best adapted for the last operation is a two- 
lipped end mill about 5/16 in. in diameter. This cutter is 
used in a vertical milling attachment on a horizontal knee- 
type milling machine, the cutter being set to an angle about 
30 deg. from the horizontal. When milling, the bushing is 
held on its two ends in a milling machine vise. The milling 
operation is as follows. The bushing is placed in the vise; 
the table raised until the mill sinks into the bushing the 
required depth at one end (the height of the table being 
governed by stops or a dial gage on the machine); the table 
is then fed the required amount to mill the oil groove; the 
table is lowered and the bushing removed. This results 
in a superior oil groove which only takes a fraction of the 
time required when forming with a hammer and chisel. 
The oil grooves are milled at the rate of 30 to 50 an hour. 

The bushings are next casehardened and the bores quick- 
ly ground on internal grinding machines such as shown in 
Fig. 7. The principal requirements for this work are a 
rugged machine, quick means for holding bushings, and 
ability to caliper or gage the bore in the minimum amount of 
time. In other words, the speed of internal grinding is 
largely a question of the time consumed in chucking, stop- 
ping, starting and gaging. | 

With the chucking grinder (Fig. 7) the valve motion bush- 
ing is held in a 3-jaw universal chuck. The grinding wheel 
spindle is moved up to and away from the work by the 
large hand wheel. The operation of this hand wheel to the 
right also brings the universal chuck to rest, when, owing 
to the grinding wheel being so far removed, the work is 
readily gaged. By moving the handle wheel to the left, the 
chuck spindle is set in motion. The longitudinal feed for 
moving the grinding wheel back and forth in the bushing is 
thrown in. As a result of these little-time-savers, the grind- 
ing 1s almost continuous which increases the output to an 
extent where internal grinding is not an expensive operation. 

In this work it is customary to make use of plug gages for 
sizing holes, the operation when grinding being to set the in- 
feed stop of the machine after grinding the first bushing to 


Fig. 7—Chucking Grinder for Finishing Bushing Interlors to Size 


the correct size. After this the bushings are ground until 
the correct size is indicated by the feed stop. The hand 
wheel is then moved to the right and the bushing tested with 
a plug gage. If of the proper diameter, it is removed; if 
too small, the grinding is continued and the feed stop reset 
to compensate for grinding wheel wear. . 


Fitting Pins to Valve Motion Levers 


When levers are received in the repair shop, the taper 
holes are re-reamed either in a drill press or by hand just 
enough to remove rough spots and true the holes, care being 


June, 1923 RAILWAY 


taken not to enlarge the holes more than is absolutely neces- 
sary. When reamed in a drill press, floating holders or drive 
are employed to insure the most accurate reaming. The 
holes will of course vary in diameter and it is therefore 
necessary to fit each pin individually which is done quickly 
when the shop is properly equipped for this work. 

After reaming and before fitting pins, it is necessary to 
measure the diameter of taper holes in clevises which is a 
slow operation without suitable gages. One of the most 
handy goges for this purpose is shown in Fig. 8 and its 


j 


ees bens 
rere ree Ow 
S82 Pee on 


Fig. 8—Gage for Measuring Taper Holes and Checking 
Their Accuracy 


method of use in Fig. 1. 
made as follows: 
rough ground to an approximate size and taper while re- 
volving on the grinder centers. The gage is hardened; finish 
ground to standard taper; diameters stamped on the surface; 
and finally lines agreeing with the diameters are etched‘ on 
one face so this side resembles a rule or scale. When etching, 
the gage is covered with wax, placed in a milling machine 
and graduated as follows: A point is carefully measured 
on the taper surface of the gage agreeing in diameter with a 
number or stamped size. A line is drawn at that point and 
the remaining lines are then drawn in the wax by a scratch 
point held in the machine spindle, the correct distances be- 
tween graduations being indicated by a micrometer dial on 
the table lead screw. A line is generally: placed on the 
gage to show the maximum size of re-reaming allowable 
which is a check against too great enlargement of holes. A 
convenient graduation for 1 in. taper per foot is to space the 
lines 0.120 in. apart, each line showing an increase in 
diameter of 0.010 in. 


This gage is about 14 in. thick, 


Measuring Taper Holes in Levers 


The flat gage is used both for checking the accuracy of 
reaming and sizing taer holes. For checking the accuracy 
of taper reaming, the gage is placed in a hole (Fig. 1), 
given about 1% in. turn which centers it in the hole, and 
tried for rocking or side motion at both ends. If there is an 
absence of side motion at both ends, the hole has been 
properly reamed. If there be side motion, it is an indica- 
tion of improper reaming which at once calls attention to 
defective reamers or bad work when reaming. 

Making use of gages of this kind in railway shops has a 
wonderful effect on the accuracy of reaming, which in turn 
tones up the general grade of work. Owing to the small 
amount of time taken to test the accuracy of a hole, prac- 
tically all holes will be tested and should there be errors, the 
foreman will be in a position to fix the blame either on the 
reamer or workman who does the reaming. In other words, 
a check is available that can be made use of without 
elaborate preparations. 


Grinding Taper Ends of Pins 


Experience has shown conclusively that the taper ends of 
valve motion pins can be ground much quicker than by the 
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past practice of turning and filing. Casehardened or soft 
pins are ground in practically the same time. 

With hardened pins the grinding will at times cut below 
the hardened surfaces, but, as the two taper: ends are a 
tight fit and not a running fit in levers, it is of but little 
moment if these surfaces are hard or soft. The principal 
requirement, as well understood, is to obtain a hard surface 
on the journal or body such as is insured with the processes 
of manufacture already explained. 

The number of pins ground in a given time to fit rod 
jaws is in reality governed more by the appliances available 
and the way of going about the job than by the time the 
grinding wheel is actually cutting. In other words, it is the 
time between grindings that adds up and not so much the 
actual grinding. It therefore follows that any device which 
will reduce the time of handling should be utilized. Several 
devices for this purpose are explained below. 

Driving dogs are used which screw on to the threaded ends 
of the pins as shown at D, Fig. 9. These dogs revolve free 
of the grinding centers, thus allowing the pins to turn on 
their own centers. The driving arm of the dogs is located 
at the side nearest the grinder headstock in order to prevent 
coming in contact with the wheel when grinding the smaller 
ends of pins. Driving dogs are applied or removed without 
the use of a wrench which is a small point but saves the 
operator picking up a wrench each time a pin is finished. 

When preparing to grind taper ends, the grinding machine 
table (Fig. 9) is swivelled and set as near as possible to the 
required taper per foot from graduations marked on the end 
of the table. The grinding wheel is trued with a diamond 
and a pin placed in the machine. In order to prove the cor- 
rectness of the angle to which the table is set, it is customary 


Fig. 9—Close-up View Showing How Taper End Bearings 
Are Ground 


to grind the first pin a trifle larger than required and try it 
in the taper hole of the lever. The table is then given such 
final adjustments as may be necessary to insure a perfect fit 
of the pin. After properly setting the angle of the table, a 
large number of pins are ground without other adjustments. 
The taper ends are ground by feeding the grinding wheel 
directly on the work without lateral motion. The grind- 
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ing and sizing operations are as follows: The smaller of the 
two ends is first ground, being measured with micrometer 
calipers, until the diameter nearest the body is the same as 
readings taken from the taper gage. When this end has been 
ground to the correct size, the throw-out stop for in-feed of 
the grinding machine is set to zero; the grinding wheel is 
backed off and transferred to the large end. The large end 
is then ground by feeding the wheel in to the same setting of 
the throw-out stop which results in finishing the large end 
to the same taper as the small end. The operator judges the 
the time when the grinding wheel should be stopped largely 
by the sparks thrown off. 


Output of Fitted Pins per Hour 


A skillful operator can grind the taper ends of practically 
all pins to fit the levers on the first trial. Assuming that 
the levers are located close to the machine, the output, in- 
cluding handling levers, measuring with a taper gage, grind- 
ing, and driving the pins into place, is from 6 to 10 pins an 


Fig. 10—Trulng Worn Bushing Hole in Valve Motion Lever 


hour, or sufficient to meet the average requirements of a 
shop repairing 75 locomotives a month. 

Among the advantages gained by grinding may be men- 
tioned the more accurate fitting owing to smooth surfaces; 
casehardened pins are finished as readily as soft; stock pins, 
economically manufactured by quantity production, can be 
used. From a repair shop operating standpoint, having 
these pins semi-finished and the bodies ground to sizes to 
fit the bushings is a decided advantage compared with older 
methods of making each piece individually, drilling cotter 
pin holes and where hardened pins are used, waiting for 
casehardening. 


Fitting Bushings to Levers 


In order to correct the defect, shown graphically at C, 
Fig. 4, it has been found good practice to true the holes in 
levers before applying bushings. In repair work practically 
every lever hole is of a different diameter and to attempt to 
ream the holes would require a large number of reamers. 
The time required for reboring is prohibitive. Either method 
results in an excessive enlargement of holes which shortens 
the useful life of levers. Practice has shown that the holes 
are trued quickly and accurately by grinding on planetary 
internal machines, such as shown in Fig. 10. 

The operation of grinding a link foot hole, well shown by 
the illustration, is as follows: The link or lever is bolted to 
an angle plate, on the grinder table. (For long levers or rods, 
such as the radius and eccentric rod, the outer ends are sup- 
ported by chains attached to a jib crane.) The table is ad- 
justed vertically and horizontally so that the planetary move- 
ment of the spindle causes the wheel to grind an equal 
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amount on all sides of the hole. The dogs controlling the 
longitudinal travel of the table are set and, if necessary, 
the wheel is trued with a diamond. During the grinding, the 
table and work automatically travel longitudinally, the wheel 
spindle eccentricity being gradually enlarged by hand as the 
hole is enlarged. This is continued until high spots or , 
irregularities are removed, resulting in a true hole, enlarged 
only the minimum amount. 

As a general rule, it is advisable to grind holes for bush- 
ings in valve motion levers when they differ more than 
0.003 in. from a true cylinder. This must be understood to 
mean the amount the hole is out of round and not the actual 
diameter of the hole. Owing to the quick method of fitting 
bushings next explained, the diameter of holes in levers 
from a repair shop standpoint is not important. 

Under conditions met with in repair work, practically no 
two holes in valve motion levers into which bushings are 
pressed are of the same diameter which makes it necessary 
to finish the outside of each bushing to a different diameter. 
In practice, either hard or soft bushings, such as shown in 
Table 2, are quickly ground on the outside to meet this con- 
dition of varying sized lever holes. 


Calipering Hole Diameters 


For calipering the diameters of holes in levers, a sliding 
triangular gage is used similar to the one described in de- 
tail on page 711 of the December, 1922, Railway Mechanical 
Engineer. In using this gage it is tried at several angles 
for the purpose of detecting errors in roundness, the latter 
being indicated to a person accustomed to its use by the 
rocking motion or “feel” in different positions. When there 
is a question as to the necessity of grinding a hole, the 
diameter is measured at the larger and smaller diameters 
and should this variation exceed 0.003 in., the lever is sent 
to a planetary grinder for truing defective holes. In the 
event of the hole being satisfactory, its diameter is ascer- 
tained by measuring over the projecting end of the gage with 
micrometer calipers, a person accustomed to this work meas- 
uring a hole in less than 1⁄4 min. This gage has the ad- 
vantages of speed, accuracy and the use of one micrometer 
for measuring both the diameter of the hole and outside of 
the bushing. 

Bushings, as shown in Table 2, are finished complete, in- 
cluding grinding the bores at the time of quantity manufac- 
ture. Therefore, all that remains to be done is to finish the 


Table 2—Proposed Step Sizes for Valve Motion Bushings 


Step sizes A K L 

Standard ........ 1% in. 17% in. 2% in. 
P E es E 114 in. 2 in. 214 in. 
Be. tiisas chores eee 1. in 2% in. 2% in. 
C ag tie ee Be 1S in 2% in. 2% in. 


outsides to a size suitable for a force fit in the levers. This 
is economically done on 10-in. by 36-in. plain cylindrical 
grinders. . 
When fitting a bushing, the diameter of the hole in the 
lever is measured with the triangular gage and micrometer, 
a suitable bushing for the class being selected from stock 
and placed on an expanding arbor in the grinder. The 
diameter is then ground from 0.003 to 0.004 in. larger than 
the lever hole, the diameter of the bushing being measured 
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with the same pair of micrometers used on the triangular 
gage. For short bushings it is the practice to feed the grind- 
ing wheel directly on to the work; for bushings where the 
length is greater than the wheel width, traversing motion is 
used. 

Assuming that the levers are located close to the machine, 
thus avoiding the necessity of the operator traveling long dis- 
tances when obtaining measurements, from 8 to 10 bushings 
are ground in an hour, including the measurement of lever 
holes. 

As previously mentioned, the bores of A bushings (Table 
2) and A pins (Table 1) for the same class of locomotive 
and part are ground to the proper diameter for a running fit 
on each other. When the lever holes have not been enlarged 
to any great extent, both A bushings and pins are used. 
As a result, the companion parts, such as lap and lead lever 
and lap and lead lever connector to crosshead, are bushed or 
pins applied without pairing these two levers. This makes 
it possible to repair the entire lot of each kind of levers that 
may be in the shop and then repair another lot of different 
levers. All lap and lead levers available are bushed or pins 
fitted at one time. The same operation is gone through with 
for the links, the radius rods, the eccentric rods, etc. After 
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applying, bushings and pins, the levers are placed on racks 
and used as the erecting shop needs them. 

Where lever holes are badly worn, B pins and bushings 
are used. These are similar to A pins and bushings and pair 
with each other, but cannot be used with the latter. In case 
of excessive wear, class C pins and bushings are used which 
will not pair with class A, or B. Where conditions require 
large pins or bushings, the companion levers must be kept 
in pairs. Experience indicates that 90 per cent of all re- 
pairs can be made with class A pins and bushings. 


Summary of Advantages 


The advantages gained by standardizing are: First, 
quantity production at reduced cost, eliminating the work of 
fitting each individual pin to each bushing at the time of 
making repairs. From a repair shop standpoint, another 
great advantage is owing to the fact that the levers can be 
used on any locomotive of the same class; they need not be 
put back on the same locomotive and any lever for the same 
class of locomotive will pair up with its companion lever. 
Finally, the quality of the fitting and bearing surfaces is 
greatly improved, tending to increase the time between repairs 
and the effective life of motion levers and parts. 


Fuel Consumption of Oil Burning Locomotives 


Data Obtained on Southern Pacific Facilitate Comparison 
of Steam and Electric Motive Power 


By A. H. Babcock 


Electrical Engineer, Southern Pacific Railroad 


PART II 


to Summit. All freight trains stop at Kern Junction to 

check the register, and for orders. The grade from 
Kern Junction to Magunden being light, the acceleration is 
high, and the speed at Magunden averaged about 38 miles 
per hour. According to the curve the fuel consumption per 
1,000 ton-miles on a 0.1 per cent grade at constant speed 
would be 10.25 gallons. The actual fuel consumption as 
shown by “A” is 16.29 gallons. The difference (16.29 — 
10.25 = 6.04) represents the fuel cost of acceleration. The 
grade from Magunden to Edison is 0.83 per cent. The 
speed of the train was reduced from about 38 miles to 30 
miles per hour. According to the curve the fuel consumption 
should be 20.75 gallons, but the actual fuel consumption is 
16.43 gallons. The difference (20.75 — 16.43 == 4.32) 
represents the fuel saved by using a part of the kinetic energy 
in the train. From Edison to Flag No. 1 the grade is in- 
creased to 1.16 per cent, the speed of the train is reduced to 
about 26 miles per hour, and point “C” is at the left of the 
curve. From Flag No. 1 to Flag No. 2 the grade is—1.22 
per cent, the speed of the train is increased to 38 miles per 
hour, the kinetic energy is increased, and point “D” is at 
the right of the curve. From Flag No. 2 to Flag No. 3 the 
grade is 0.89 per cent, the speed is reduced to 31 miles per 
hour, and point “E” is at the left of the curve. From Flag 
No. 3 to Flag No. 4 the grade is 2.21 per cent, the speed is 


|" will be of interest to follow a train from Kern Junction 


"A paper presented at the spring ccnvention of the American Institute of 
Electrical Engineers at Pittsburgh, Pa., on April 25. This is the second 
part of an article in two parts. The first part described a method employed 
for <ecuring an accurate measurement of the efficiency of an oil-burning 
steam locomotive in moving a 1,000-tcn train over a given piece of track. 
The following describes the manner in which the method was applied and 
includes the results obtained. 


reduced to 17 miles per hour, and point “F” is at the left 
of the curve. From Flag No. 4 to Flag No. 5 the grade is 
1.14 per cent, the speed is increased to 20 miles per hour, 
and point “G” is at the right of the curve. From Flag No. 5 
to Flag No. 6 the grade is 2.31 per cent, the distance is over 
23 miles, the drop in speed from 20 to 12 miles per hour has 
very little effect on the total fuel burned, and point “H” is 
on the curve. From Flag No. 6 to Tehachapi, the grade is 
1.24 per cent, and although the train accelerated after pass- 
ing Flag No. 6, which would tend to increase the fuel con- 
sumption, the train was brought to rest at Tehachapi and the 
kinetic energy in the train offset a part of the fuel that would 
have been burned at constant speed, and point “T’ falls to 
the left of the curve. From Tehachapi to Summit the grade 
is 0.62 per cent. The train started from rest, therefore due 
to acceleration point “J” falls to the right of the curve. It 
is of interest to note that the actual test data illustrate the 
well known fact that kinetic energy can be exchanged for 
fuel and fuel for kinetic energy. 

It is not considered that the results of this test should be 
depended upon for slight grades either positive or negative, 
because there is no section of level track between Bakersfield 
and Mojave. For grades of less than 0.5 per cent, both posi- 
tive and negative, the curve should not be depended upon for 
accurate results. 

A locomotive of lower thermal efficiency than the No. 3614 
would burn more fuel for any given grade than that shown 
on the curve. The result would be a flatter curve. On the 
other hand a locomotive of higher thermal efficiency would 
burn less fuel than shown and the curve would be steeper. 
It is, therefore, apparent that the slope of the curve is a func- 
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tion of the efficiency, and the steeper the curve the higher the 
efficiency. 


Fuel Required 


From the curve, the fuel required per 1,000 ton-miles 
on a 2 per cent grade equals 38.0 gallons, and for a 1 per 
cent grade equals 23.3 gallons. The difference (38.0 — 23.3 
= 14.7) represents the fuel burned moving a 1,000 ton train 
one mile over a 1 per cent grade without friction; because 
both the 38.0 and the 23.3 gallons are for grade resistance 
plus train friction, the train friction being the same in each 
case, the difference is for a differential grade resistance of 
1 per cent. A 1 per cent grade resistance is 20 pounds per 
ton. Then the work done in moving the given train one mile 
over a 1 per cent grade without friction equals 20 X 1,000 
5,280 = 105,600,000 foot pounds. This required 14.7 
gallons of fuel or 14.7 X 8 X 18,000 X 778.1 = 1,647,082,- 
080 foot pounds. The thermal efficiency equals 105,600,- 
000/1,647,082,080 = 0.0641, or 6.41 per cent. It will be 
seen at once that this method of determining engine thermal 
efficiency is independent of train resistance at driver tires 
which, at the best, is a difficult matter to determine with ac- 
curacy. 

The method used above for determining efficiency is based 
on a known weight of train, a known grade resistance and 
test values for fuel consumption, and should be very nearly 
correct. 

The fuel burned on a 1 per cent grade for grade and train 
resistance is 23.3 gallons. If the train resistance equals X 
then: 

(20 + X)/X = 23.3/ (23.3 — 14.7) 


From which X equals 11.7 pounds per ton. 


This does not check with the assumed 7 pounds per ton, 
shown in Table V, because the 7 pounds covers only rolling 
friction, and the 11.7 pounds is for rolling friction plus loco- 
motive internal friction, such as pistons, valves, and other en- 
gine parts. If Schmidt’s 7 pounds is correct for the rolling 
friction then the difference, (11.7 — 7), 4.7, is the locomo- 
tive internal friction; this friction for the given train of 1,000 
tons is equal to a drawbar pull of 4.7 X 1,000 = 4,700 
pounds, or about 9.0 per cent of the total drawbar pull on the 
maximum grade of 2.31 per cent from Flag No. 5 to Flag 
No. 6. 

As the negative grade increases, the fuel consumption is 
reduced until the negative grade resistance is numerically 
equal to the total frictional resistance of train and engine. 
The minimum fuel consumption of 2.5 gallons per mile as 
shown on the curve represents standby losses and should be 
about equal to the fuel burned standing on a siding with the 
train, which is 42.8 gallons per hour. Then 42.8/2.5 = 17.1 
is the drifting speed of the train in miles per hour, that cor- 
responds to the minimum consumption of fuel. The down 
grade speed limit for freight trains by order is 18 miles per 
hour. Evidently, then, there is a good compliance with orders. 
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For heavy negative grades the fuel consumption is again 
increased, for pumping air for braking purposes. 

The over-all efficiency determined by this test was 5.57 
per cent. It is the ratio of the integrated foot pounds of 
work done by the engine whenever the drawbar pull was 
positive, to the total energy in the fuel used over the same 


Fuel- Gallons Per 1000 Tons 


40 45 $0 55S GO 
Speed - Miles Per Hour 


Fig. 6—Fuel Required to Accelerate 1000 Tons 
Over-all thermal efficiency = 5.65 per cent 


time. Apparently it is constant for all grades greater than 
0.5 per cent. 

For a long time it has been known that drifting as much 
as possible saves fuel. Except on positive grades only, 
seldom is it possible to drift to rest. Fig. 6 gives a measure 
of the saving that may be made by taking advantage of favor- 
able opportunities. The kinetic energy, in terms of fuel, in a 
1,000 ton train moving at 50 miles per hour equals 27.74 
gallons. Ifthe engineer makes a sudden stop by heavy brak- 
ing the greater part of this 27.74 gallons is lost in heat at the 
brake shoes. If his train schedule will permit him to drift 
down to 25 miles per hour before applying brakes the fuel 
equivalent for kinetic energy is 6.93 gallons, and 20.81 gal- 
lons of fuel will be saved. The curve shows that drifting to 
one-half of the normal running speed before applying brakes 
saves 75 per cent of the fuel equivalent for kinetic energy. 

There has been much discussion of the question which 
train should take siding, when trains meet on a single-track 
line, that the maximum fuel economy should result. Many 
elements, other than fuel, enter into the total cost. The fuel 
burned chargeable to the meet is for two purposes: First for 
slowing down or stopping to throw switches, and second, for 


a 


TABLE III—GRADE AND CURVATURE —TENACHAPI—EASTBOUND 


Location 


—— Distance Rise 

From To miles feet 
Kern Jetesriccdreidtisiwsė Magunden ........-..45 3.4 17.8 
Magunden ...ssesoessss.eo edison eesin eh a ee 3.1 135.7 
Edison . iiikaks ee a eee yaw ees Flag iE eisiserecia atea 5.62 342.9 
Flag b vac es S55 ee weed wes bilge 2 . cade rw eees errta 1.004 —68.9 
Flag 2 (54i. wus s cs eines Elig 3 sku okowenwe oes 6.225 268.9 
Flag 3 skiawss ive es ces estes Flag 4 Gee oes Sawa ee es 0.892 89.0 
Flag 14. wa ode aiwaawaeaaes PAG? So. Stew ae ienes 2.179 115.0 
Elig S esseen ar cwewaa hae Plig 6 marenea aud eee 23.355 2,575.0 
Flaig 6 orse nresc espen inaa Tehachapi ......-.-0e. 1.225 79.5 
Tehachapi ....ssssssescoeoe Summit adwords above 1.8 58.5 
Suminit. cased soaeed sos Pine Z vec Site eee ewes 2.078 —46.0 
Flag Z  cawetoys cessera ss ig: 8 in ete ei eae 1.135 —65.0 
Flag 8 wesdenwer sou aeeie Proctor sesasssesnensseo 1.486 5.5 
Proctor 24.650 48 tee we ewes [ae 20" ecen ee arg ae 1.488 —39.5 
Flag O pines ae saree eee ees Flag JO sicccrriessecici 0.852 — 80.0 
Flag l0 cas iiiwia de dewkens Flag II ace eh che ce ores 1.914 — 50.0 
Flaig lI ererasscese i iennet Flag I2 ascua es 8.637 — $60.00 


Tctal Average Average Per cent grade Equivalent 

curvature grade curvature correction grade 
degrees per cent degrees for curvature“ per cent 
0.10 X api 0.10 
ea. 0.83 ai a 0.83 
"17.5 1.16 0.06 ie 1.16 
09,3 —1.30 1.9 0.08 i492 
589.5 0.82 1.8 0.07 0.89 
376.3 1.89 8.0 0.32 2.21 
417.5 1.00 3.6 0.14 1.14 
6,751.0 2.09 5.48 0.22 2.31 
17.6 1.23 0.3 0.01 1.24 
0.62 a sats 0.62 
ce —0.42 Hi hae 0.43 
"13.6 —1,08 0.2 0.01 = 

a 0.07 0.6 0.02 0.09 
—0.50 nm ee —0.50 
"98.3 —1.78 2.2 0.09 —1,69 
27.9 —0.50 0.3 0.01 —0.49 
547.7 —2.10 1.2 0.05 —2.05 
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standby while waiting for the other train. The standby losses 
depend upon time rather than tonnage and have been dis- 
cussed previously in the second group of factors. 

As long as every movement of the train is in the normal 
direction that the train is traveling, only the extra fuel re- 
quired for slow-downs or stops should be charged against 
the meet. Table V gives gallons of fuel burned running 
through sidings, distance in feet through sidings, weight of 
train, gallons of fuel that would have been burned moving 
the same distance on the main line, and the extra fuel burned. 


Taste IV—Fver Per 1,000 Ton-MıLes—TEHACHAPI 
Gallons of fuel per 1,000 


ton-miles 
Section 
astbound Westbound 
Kern Jct...........-Magunden ............0. 16.29 6.31 
Magunden ........ceFdiSOM ....cccesccseeee - 16.43 2.93 
Edison ......e+eeee-Flag 1 ..... eee ere 20.86 3.13 
Flag To iacueesewiewEld@> 2 ees aao erences - 6.11 21.03 
Flag 2 ..ssssee sreo Flag -S “aus seee ns skanse 16.31 3.50 
Flag 3 ssobuenicssa Flag -A wccda enw etas eae 30.71 2.24 
Flig 4 « cisseet cc pe Plak Skin antes sa wade 26.39 3.35 
Flag 5 ...sesesesee Flag Océ atccGogweuts 42.43 2.77 
Flag 6 ....essess.. Tehachapi .cscecs cs sees 23.17 4.71 
Tehachapi ....se.ee. CUMMI? 2... cc cece cece 20.59 4.24 
Summit Miwee sewee Flag 7 @eeeesovone tose eev es a 5.62 15.19 
Flag 7 ....essseess Flag 8 asiseeceeciaccas 1.62 15.33 
Flag 8 06 scwse wees s ProOCtOrT .eesssssoceceo .. 6.73 11.27 
Proctor 266-26 baa ac Flag 9 eee se ee eae 4.35 22.14 
Flag 9 ....assesss. Flag 10 - osc iw 2s cead bas 2.70 27.17 
Flag 10 sesiswietce Flag Vo ecckecaccs e... 4.30 19.82 
Flag Ib xtietew cos Plaag 12° 6 ca ces eres erases 3.06 46.56 


An analysis of results indicates that taking siding on a heavy 
grade was quite different from taking siding on a medium 
grade. ‘The first group in Table No. V is for grades over 
2 per cent, and the second group for grades less than 2 per 
cent. The average fuel cost of taking siding on grades of 
over 2 per cent is 18.3 gallons. For grades materially less 
than 2 per cent no extra fuel was burned. The trains do 
not move at a speed of over 12 miles per hour up heavy 
grades, so that the fuel required for acceleration is less than 
2 gallons per 1,000 ton train. Brakes are applied to hold 


Taste V—FueEc Cost oF Meet Per 1,000 Ton Tratn—T2zHAcmaPt 


e J 
# E fg E, 
Ta 5 = Fe 
gs vs S + E E € v 
Zee ee & koe S258 btg g 
— o om =a °o -_ C o = Q bar 
2 vec zes os $8= Beas gES y 
È #43 A482 3S 28 PEER ESE a 
Grades Over 2 Per Cent 
2—E 44 4,374 1,030 42.7 34.0 8.7 Allard 
4—E 70 4,544 1,018 68.8 35.2 33.6 Woodford 
6—E 45 4,544 1,001 45.0 35.2 9.8 Woodford 
7—E 45 4,544 1,021 44.0 35.2 8.8 Woodford 
8—E 51 4,544 1,018 50.2 35.2 15.0 Woodford 
9—E 89 5,468 1,020 87.2 42.4 44.8 Rowen 
9— E 45 4,291 1,019 44.2 33.4 10.8 Cable 
3—W 40 4,013 1,067 37.5 31.1 6.4 Warren 
7—W 65 4,287 1,089 59.7 33.2 26.5 Fram 
Totals .......... 9,283 164.4 
Average ae 1,031 18.3 per 1,000 ton 
train. 
Light Grades 
1—E 25 4,411 1,021 24.5 20.0 4.5 Bena 
1I—E 18 4,305 1,016 17.7 26.1 6.4 Ilmon 
4—E 21 4,411 1,020 20.6 20.0 0.6 Bena 
8 W 22 5,315 1,064 20.6 22.2 —1.6 Cameron 
Total ee sisan saarea — 2.9 
Average ...ccceees —0.7 


* 


the train rather than to stop the train. It is believed there- 
fore that the extra fuel burned taking siding on heavy grades 
is due to the fact that the slow, heavy starting and pulling 
works the engine beyond its most efficient point, and in several 
cases the locomotive slipped its wheels. On light grades a 
freight train moves at a speed of 20 to 35 miles per hour. But 
trains take siding at low speed on all grades. The drawbar 
pull per ton is greater at high speed than at low speed, and 
the fuel saved by moving through sidings at a low and more 
efficient speed offsets the fuel loss due to braking. It is felt 
that these results should be applied in general with caution, 
because fuel used varied between wide limits. 
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The engineer is held responsible for the fuel charged to 
road service. Part of this fuel is burned in the actual 
progression of the train; the remainder is burned in locomo- 
tive or train movements incident thereto. The fuel burned in 


TaBLE VI—OpepaTING EFFICIENCY—FUEL—TEHACHAPI 


Ratio between fuel burned moving train and total fuel burned from 30 
minutes before leaving initial terminal until 10 minutes after arrival at 
home terminal. 


Operating efficiency 


Trip per cent 
dE oui ee desea a eee ese eee 2. 92.6 
DE. eh eae se hace eo we eas Cae ead os 96.1 
3—E Peeereeaeseetoansteeseeereeoerseerteoeseoeaees e.. 96.5 
4—=E ess eat OU LS oS a Sea ee ek aai ose 939 
GE. asec E woke Wo a ee OS 89.5 
TE, Gis aaa ware sci sis Se Sw aa S eae ~ 95.1 
8—E Peeecece nee eee erereseeceeeoeer ee eeeesrenesesea 95.7 
g—E ee 2 ooet oae o’ . 95.2 
Average eastbound .....essscsssscsaccsosesso 94.3 
1—-W cate eeseseeneerevresreeereseeeeeereceeeerveeoune 88.3 
DWN arava Sai we a ao T Sg i Sop wre aata ne Wee ae - . 90.7 
4—W eeere eecrecerereaereesesnesnenerereeeseenene eete 87.1 
SW ee ee ere en a aa ee 87.7 
6=W ening te see Me ea ania ass Gia a oa eae 93.0 
fo) ere ee re ee eee E se- ware aues sada are. AS . 89.6 
B=W ardea nei T oe eMac eek es - 85.1 
Average westbound ...........ccccccvcccvce 88.7 
Weighted average eastbound and westbound... 92.5 


actual train movements depends upon the efficiency of the 
locomotive and the skill of the engineer. The fuel burned 
for miscellaneous purposes depends upon traffic conditions 
and the general efficiency of the division organization in 
handling traffic. In this discussion the ratio between the 
fuel burned moving the train and the total fuel charged to 
road service is called “Operating Efficiency, Fuel.” The 
operating efficiencies for each trip, averages eastbound and 
westbound, and for all test trips, are shown in Table VI. 


Tare VII—Locomotive THERMAL EFFICIENCY—TEHACHAPI 


For a Train of 1,000 Tons—Eastbound 


, Equiva- Grade Total 

; Distance lent resist- resist- 
Location grade ance ance 

Miles Feet percent Ib./ton Ib./ton 

From To A B Cc D E 

C xX 20 D+7 

Firing up 90 min. ........ besos axed aaay boss Ses 
Standby 60 min. .esssssess sesse nise Sarek whos ne 
Testing air 30 min. ....... <... A stess PERR : 
Bakersñeld ..Kern Jcet..... 0.7 3,700 0.07 1.4 8.4 
Kern Jct.....Magunden ... 3.4 17,950 0.1 2.0 9.0 
Magunden ...Edison ...... 3.1 16,370 0.83 16.6 23.6 
Edison ......Flag 1 ...... 5.62 29,670 1.16 23.2 30.2 
Flag 1 ...... Flag 2 ...... 1.004 5,300 —1.22 —24.4 —17.4 
Flag 2 ...... Flag 3 ces ses 6.22 32,860 0.89 17.8 24.8 
Flag 3 ......Flag 4 nsen 0.892 4,710 2.21 44.2 51.2 
Flag 4 ....e. Flag 5... 2.179 11,500 1.14 22.8 29.8 
Flag § ......Flag 6 ...... 23.355 123,300 2.31 46.2 53.2 
Flag 6 ...... Tehachapi 1.225 6,470 1.24 24.8 31.8 
Tehachapi ...Summit ..... 1.8 9,500 0.62 12.4 19.4 
Summit ..... Flag 7 eee 2.078 10,970 —0.42 —8.4 —1.4 
Flag 7 e. Flag 8 ...... 1.136 6,060 —}.07 —21.4 —14.4 
Flag 8 ...... Proctor ....0. 1.486 7,850 0.09 1.8 8.8 
Proctor a eee 1.488 7,860 —0.50 —10.0 —3.0 
Flag 9 ...... Flag 10 0.852 4,500 —1.69 —33.8 — 26.8 
Flag 10 ..... Flag 11 ..... 1.914 10,100 —0.49 —9.8 —2.8 
Flag 11 ..... Flag 12 ..... 8.637 45,600 —2.05 —41.0 —34.0 
Flag 12 ..... Mcjave ..... 0.709 3.740 —1.15 —23.0 —16.0 
Mojave to engine-house 60 min..... ere ree errs viewers 


Standing at stations 80 min. ..... 


Such a ratio is a measure of the operating efficiency of 
the division organization. The high value determined by 
this test, 92.5 per cent, indicates a co-operation between 
dispatchers and train crews not often realized. It indicates 
also a very small margin of possible gain between steam loco- 
motives, well handled, and the theoretical limit of the electric 
locomotive, 100 per cent less engine auxiliaries. A second 
track would undoubtedly raise this ratio; but single-track 
operation does not excuse a low efficiency. 

Many changes have been made in locomotive design dur- 
ing the past few years. Larger units, higher boiler pressure, 
superheaters, and, more recently, the addition of feed water 
heaters and boosters, have gone a long way toward increasing 
efficiency. Though the locomotive used for this test is one 
of the well-known types for heavy mountain service, and was 
tested under its most economical load, vet the average thermal 
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efficiency is less than 6 per cent; hence a slight numerical 
increase in this efficiency would result in a tremendous sav- 
ing in fuel. For example, the Super Power Survey showed 
an expected fuel saving of 67 per cent in freight service, 
which means a thermal efficiency of about 8.5 per cent. 
Whether in electric service such a point is within reach, others 
must determine. In making such comparisons it is necessary 


Tase VII—Part 2 


Eastbound 
Million 
Total Total ft. lb. Hp.hr. Thermal 
weight tractive at drivers atdrivers hp. hr. Computed 
Distance of train effort constant constant for 5.57 per fuel 
miles tons pounds speed speed cent efficiency gallons 
A F G H I J + only K 
EXF Bx G/10 H/1.98 I/0.0557 J/0.01765 

eee@e La O s eeee ee . @eeee @eeoe 90.0 
eee 8 eee eee ee @#eeee @eeseeges 20.0 
tcc e eon 8 s.o ese esoo o e@eeee 21.0 
0.7 1,000 8,400 31.1 15.7 281.8 4.9 
3.4 1,000 9,000 161.6 81.6 1,464.0 25.5 
3.1 1,000 23,600 386.3 195.1 3,502.0 60.9 
5.62 1,000 30,200 896.0 452.6 8,121.0 141.4 
1.004 1,000 —17,400 —92.2 —46.6 TER 6.0 
6.225 1,000 24,800 815.0 411.7 7,390.0 128.6 
0.892 1,000 51,200 281.2 121.8 2,186.0 38.1 
2.179 1,000 29,800 342.7 173.1 3,106.5 54.1 
23.355 1,000 53,200 6,559.0 3,312.0 59,455.0 1,034.7 
1.225 1,000 31,800 205.3 103.9 1,865.0 32.5 
1.8 1,000 19,400 184.3 93.1 1,671.0 29.1 
2.078 1,000 —1,400 —15.4 —7.8 sonra 11.0 
1.136 1,000 —14,400 —86.4 —43.6 woes 2.5 
1.486 1,000 8,800 69.1 34.9 626.3 10.9 
1.488 1,000 —3,C00 —23.6 —11.9 7.0 
0.852 1,000 —26,800 —120.6 —60.9 2.5 
1.914 1,000 — 2,800 —28.3 —14.3 8.5 
8.637 1,000 —34,000  —1,551.0 —783.0 29.7 
0.709 1,000 —16,000 --59.8 —30.2 4.7 
eae eroe o e sobe o e c.oo sobe o ee 20.0 
è 57.0 
1,840.6 


to take account of the ratio, revenue freight weight to total 
train weight. In this study it was 0.743. In electric service 
it may be very different. The mechanical engineers of this 
country will hardly admit that they are satisfied with even the 
best engine yet designed. The efficiency determined during 
this test is lower than many published values, but, as a rule, 


Tantge VII—Part 3—Locomotivz THERMAL EFFICIENCY—TEHACHAPI 
For a Train of 1,000 Tons—Westbound 


Equiva- Grade Total 
Distance lent resist- resist- 
Location grade ance ance 
= ~, Miles Feet percent Ib./ton _ 1b./ton 
From To A B C D E 
C x 20 D +7 
Firing up 60 min. ........ suere csiwa PERPE Taie RT. 
zan: y 3 mi. E E aens ‘owas oe mata 
esting air MIN. adaawa se soseo re Desai Soeki Jaraa 
Mojave ..... Flag 12 0.709 3,740 1.15 23.0 30.0 
Flag 1 woeeFlag 1] ..... 8.637 45,600 2.15 43.0 50.0 
Flag 11 .....Flag 10 ..... 1.914 10,100 0.51 10.2 17.2 
Flag 10 .....Flag 9 ...... 0.852 4,500 1.87 37.4 44.4 
ag 9 ~eFroctor ....- 1.488 7,860 0.50 10.0 17.0 
Proctor ......Flag 8 ...... 1.486 7,850 —0.05 —1.0 6.0 
Flag 8 es Flag 7. se even 1.136 6,000 1.09 21.8 28.8 
Flag 7 ......Summit ..... 2.078 10,970 0.42 8.4 15.4 
Summit ...... Tehachapi 1.8 9.500 —0.62 —12.4 --5.4 
Tehachapi ...Flag 6 ...... 1.225 6,470 —1.22 —24.4 —17.4 
Flag 6 ......Flag 5 ...... 23.355 123,300 —1.87 —37.4 ——30.4 
Flag 5 e.e Mag 4 ...... 2.179 11.500 —0.86 —17.2 —10.2 
Flag 4 eee . Flag 3 aeneven 0.892 4,710 —-1,57 — 31.4 —24.4 
Flag 3 ...... Flag 2 sues 6.225 32.860 —0.75 —15.0 —8.0 
Flag 2 eee Flag 1... 1.004 5,2 1.38 27.6 34.6 
Flag 1 ...... Edison ...... 5.62 29,670 —1.16 —23.2 —16.2 
Edison....... Magunden ... 3.1 16,370 —0.83 —16.6 — 9.6 
Magunden ...Kern Jct. ... 3.4 17,950 —C.10 — 2.0 5.0 
Kern Jct..... Bakersfield 0.7 3,700 ——0.07 —1,4 5.6 
Bakersfield to Enginehouse 60 min......... Kein 
Standing at staticn 106 min.............. 


such tests are made with picked locomotives, especially ad- 
justed for the test and operated by the best crews. 

It is not desired to give the impression that the values of 
factors given as the result of this investigation are absolute 
and applicable to all conditions. It is believed that this 
method of testing attacks the problem from an entirely dif- 
ferent angle, from which it is possible to make, of certain 
factors, analysis in detail not otherwise possible. 
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Undiscriminating application of the results of this study 
easily may produce extremely inaccurate results; for example, 


Tarte VII—Part 4 


Westbcund 
Million 
Total Total ft. lb. Hp. hrs. Thermal 
, weight tractive at drivers at drivers  hbp.hr. Computed 
Distance of train effort constant constant for 5.57 per fuel 
miles tons pounds speed speed cent efficiency gallons 
A F G H I + only K 
EXF BXG/10®° H/1.98 ‘1/0.0557 J/0.0176$ 
0.709 1,000 30,000 112.2 56.7 1,017.5 17.7 
8.637 1,000 50,000 2,281.0 1,151.5 20,670.0 259.7 
1.914 1,000 17,200 173.8 87.7 1,574.7 27.4 
0.852 1,00¢ 44,406 199.3 101.0 1,811.3 31.6 
1.488 1,000 17,000 133.6 67.5 1,211.2 21.1 
1.486 1,000 6,000 47.1 23.8 427.1 7.4 
1.136 1,000 28,806 172.8 87.3 1,566.7 27.3 
2.078 1,000 15,400 169.0 85.3 1,531.7 26.6. 
1.8 1,000 —5,400 —51.3 —25.9 A 9.9 
1.225 1,006 —17,400 —112.6 —56.9 ore 6.8 
23.355 1,000 —30,400 —3,748.0 —1,892.5 Ceara 86.2 
2.179 1,000 —10,200 —117.3 —59.2 ees 9.1 
0.892 1,000  —24,400 —115.0 —58.0 fesa 2.1 
6.225 1,000 —8,000 —262.9  —132.8 ene 26.0 
1.004 1,000 34,600 183.4 92.6 166.7 28.9 
5.62 1,000 —16,200 —480.7  —242.7 ee 24.2 
3.1 1,c00 —9,600 —157.2 —79.3 nates 10.5 
3.4 1,000 5,000 89.8 45.3 813.7 14.1 
0.7 1,000 5,600 20.7 10.5 187.8 3.3 
aS shee 75.5 
956.4 


where the conditions surrounding the particular problem 
bear only a remote resemblance to those of the line over which 
the tests were made. Weather, grade, service and many other- 


List oF FACTORS 


TaBLe VIII 
Unit Value 
First Group 
Fuel to fire up with water at 60 deg. fabr.......... ... Galions 167 
Fuel to fire up with water at 120 deg. fahr...........; Gallons 131 
Fuel to fire up with water at 180 deg. fahr............ Gallons 96 
Second Group 
Fuel to hold under steam, in enginehouse, without auxili- 
aries—per hour ....... cc ccc cece cores eccas ee Gallons 17.4 
Fuel to hold under steam, out-of-doors, with auxiliaries 
per NOUE 225 Koha he eee e wk ha ad eA E eae Gallons 36.6 
Fuel to hold train on siding—per hour................ Gallons 42.8 
Third Group 
Train resistance—Hood & Schmidt.............-..005 Pounds 7 
Total train and locomotive resistance—level track..... Pounds 11.7 
Average overall thermal efficiency.............00. .... Percent 5.577 
Maximum overall thermal efficiency............ lanae Per cent 6.41 
Fuel per 1,000 ton miles per per-cent grade without 
friction eeror Warnes oS ae od eaa a Web Daas Gallons 14.7 
Locomotive internal friction in terms of maximum draw- 
bar pull -rse shee ge kta Sst a cas lees an ance eae Dein vaca Per cent 9 
Fuel cost of meet per 1,000 ton train on grades of 2 
cent Oor OVER ics Oh ia Weenies Saw ew SERS Gallons 18.3 
Fuel cost of mect per 1,900 ton train on light grades... Gallons 0.0 
Average operating efficiencv—fuel............c ccc cees Per cent 92.5 
conditions have their effect upon train operation. Similar- 


tests should be made in passenger and freight, mountain and 
valley service, also with other types of power. 


4 —~ A pane 
l wey 


i , 
. oo = eo ʻO” 
aa Tn EA ia 
AEDI Te r ’ 


Mallet Locomotive With Brotan Boller for the Hungarian 
State Raltways 


Tests on a Refngerator Car Model 


Experiments Indicate That the Side-Draft Bunker System is Superior 
to the Present Arrangement of End Bunkers 


By P. X. Rice 


HE tests on a model of a side-bunker refrigerator car 
described in this paper bring out marked advantages of 
this arrangement as compared with the present designs 

of end-bunker cars. These advantages are: (1) Quicker 
cooling of the load; (2) colder temperatures, especially in 
the upper layers of the load; (3) more uniform distribution 
of temperature through the load; (4) saving of ice by reduc- 
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Fig. 1—Comparison of End-Bunker System with Side-Draft 
System on October 10, 1922 


tion of transmission through the floor; (5) entire length of 
P floor made available for loading; (6) length of cars not 
imited. 


So far as the tests on this car indicate a conclusion, the 
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Fig. 2—Comparison of End-Bunker System with Side-Draft 
System on October 17, 1922 


side-draft system has all the above advantages over the 
ordinary end bunker arrangement, as shown graphically in 


*This is part of a bulletin “The Economics of Refri erao Car Instal- 
lation” being prepared by the Pennsylvania State College nginceniag Experi- 
ment Station under the direction of Prof. A. J. Wood, head of the Me- 
chanical Engineering Department, who has for many years carried out in- 
vestigations covering the design of refrigerator cars. 


Figs. 1, 2 and 3 which show the principal results instead 
of the large number of more or less unimportant thermometer 
readings taken during the test. 


Test Car Arranged for End Bunker System 


The model car was built to a scale of one-fourth the linear 
dimensions of the average of a large number of railroad cars 
of the end-bunker type. Inasmuch as this was designed to 
be a comparative test of a model, with different bunker ar- 
rangements, no attempt was made to duplicate the insulation 
commonly used on actual cars. Inside dimensions were as 
follows: 


Total length inside, 10 ft. 0 in. 

enpi between bulkheads, 8 ft. 6 in. 

Height, inside to ceiling, 21 in. 

Width, inside, 24 in. 

Clearance of floor rack above: Agot, 1:4 in. 

Opening under bulkhead, 

Opening above bulkhead, 3 in 

Insulation of floor, sides and ends 
1 in. pine car wall and 1 in. air space formed by two thicknesses of 
building paper. 

Insulation fo roof, 1 in. pine ceiling, one 1 in. air space and one % in. air 
space, using one thickness of building paper per air space. 
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Fig. 3—Transmission Through Floor 


Insulation of bulkhead, 1 in. pine. 
Doors, none. Access to inside by removing roof which was fitted to 
car with sealing strips to prevent influx of atmosphere. 

Bunker, wire basket type, depth, 15 in. 

Bunker, wire basket type, length, 20 in. 

Bunker, wire basket type, width, 7 in. 

Cargo: 10 bushels of potatoes ‘spread loosely over the flocr rack to a 
height of approximately 14 in., except at center of car where an open space 
was left for circulation of air as usual. 


Test Car Arranged for Side Draft System 


After being tested with the end-bunker system, the bunk- 
ers and floor rack were taken out of the model car. Then the 
new type of side-draft and overhead-bunker system was built 


-into one side and top of the car. Fig. 4 shows a general 


view of the inside of the car with load. Fig. 5 brings out 
the details of one of the new bunkers without the clearance 
screen, or grate, used to prevent ice from clogging the duct.t 
The best type of bunker tried is shown in Fig. 6. Fig. 7 
shows the location of the bunkers with this arrangement and 


+The screen bag shown in the duct opening is not recommended, because 
with ice in the duct opening the air-flow down the duct is restricted so much 
that, although the air is bound to be much colder, refrigeration of the 
load is not as rapid as with the grate type of bunker shown in Fig. 6. 
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indicates the position of the thermometers on the front and 
back sides and the two ends. 


Location of Thermometers 


Fig. 7 locates the thermometers named on the data sheets 
and curves, but an explanation is also necessary. “Outside 
shade temperature” was simply the temperature of the roof. 
Sunshine was kept off the car in order to simplify conditions. 
The “top end” and “top mid-temperatures” represent the 
temperatures of the top layer of potatoes near the front side 
of the car adjacent to the end of the load and of the upper 
layer of potatoes near the doorway, respectively. “Back top” 
corresponds in position to the “top end” except it is read from 
the back side of the car near the ends. “Top center” is the 
temperature of the usual warm air space between the doors, 
near the ceiling as shown. “Low end” and “low mid” 
temperatures were taken in the lower layer of potatoes. Under 
“Exploration” the observations named “Back side mid” and 
“end mid” are load temperatures about half way between the 
top layer and the lower layer of potatoes. 

A large number of extra temperature explorations were 
made in all parts of the car, principally to insure that no un- 
expected temperatures existed. These investigations helped 
to improve the design of bunkers and space for circulating 
air, but would not interest the average reader and are not 
shown on the curves. 


Procedure in Testing 


Ten bushels of potatoes were dumped into the car, filling 
all the floor rack area, except at the doorways, to a height 
of approximately 14 in. Thermometers were placed in the 


holes marked “top end,” “top mid,” “low end,” “low mid,” 
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Fig. 4—General View of Side-Draft Car Model 


“top center air,” and “shade,” temperatures of those por- 
tions recorded. Ice was broken into pieces of approximately 
3 in. and 40 lb. was placed in each of the two bunkers. Dur- 
ing the early periods of the tests, the above cycle of observa- 
tions was repeated as rapidly as possible, but as soon as the 
temperatures of the load began to reach stable temperatures, 
the time interval between cycles of readings was increased to 
several hours. Some of the tests were continued with stable 
load temperatures as a measure of heat transmission through 
the car walls. Shade temperature on the later tests was 
regulated to maintain a temperature comparable to the earlier 
tests; for this purpose the steam heating system of the build- 
ing was controlled. 

Meltage of ice was recorded by catching and weighing the 
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water dripping from the pans under the bunkers. Sometimes 
the small drip pipes became clogged and caused irregular 
meltage rate graphs, but this occasional error was not suf- 
ficient to interfere with the work, as the accumulated water 
in the drip pan was weighed as soon as the drip pipe could 
be cleared. The ice was allowed to melt down considerably 
nearer exhaustion than occurs in railroad service so that the 
effect of low ice could be observed, but the original charge 
of ice was sufficient to permit a test of the rapidity of cooling 
of the load. To test the transmission of heat through the 
walls of the car equipped with the side-draft system of 
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Fig. 5—Side-Draft Bunker Without Grates 


bunkers, it was necessary to let the ice become exhausted 
until the top of the load warmed up to the temperature carried 
by the less effective end-bunker system, then the down-draft 
ducts were closed with boards to stop duct circulation, and 
a single 20 lb. cake of solid ice was placed in each bunker 
to maintain the temperature. 


Test Results 


1. Rapid Cooling. In the comparative tests of the model 
car, it was found that the side-draft system cooled the load 
at the rate of 6 deg. F. to 10 deg. F. the first hour, as com- 
pared with 3 deg. F. per hour for the end-bunker system. 
(See Figs. 1 and 2.) Proper allowance was made for the 
fact that in the new car the temperature at the beginning of 


the test was 2 deg. F. to 3 deg. F. cooler than the load in the 


end-bunker system. During this period the consumption of 
ice per hour was substantially the same in the two systems, al- 
though the new car was doing more work of refrigeration. 
This is probably due to the excessively cold floor in the old 
car (see Fig. 3), which caused excess transmission through 
the floor and melted some of the ice not used for refrigera- 
tion. 

In devising the side draft system with the bunkers near 
the top of the car, several arguments which predicted rapid 
cooling and cold carrying temperatures presented themselves 
as follows: 

(a) The distance traversed by the air circulating from the 
bunker down through the draft-duct at the side of the car, 
along the floor to the opposite side or to the end or to the 
middle of the car, is much shorter than in the end-bunker 
system. The distance traveled in a complete circuit of the 
new model car is only approximately 8 ft. instead of 14 ft. 
as in the end-bunker system. For long express cars the ad- 
vantage would be even greater. Thus, the frictional resist- 
ance to circulation is reduced. Furthermore, each pound of 
cold air has to absorb less heat and therefore is more effective 
for refrigeration. 

(b) The cross sectional area of the above mentioned air 
circuit may be made quite large simply by extending the 
bunker and draft ducts along the length of the car as far as 
desired; even then, there is more floor space available for 
load than is possible in the end-bunker car. In practice the 


June, 1923 


proportions of dimensions shown in Fig. 7 are expected to 
satisfy the temperature requirements of all perishable 
products. 

(c) Circulation depends also on the driving pressure, in 
this case the difference in the weights of cold and warm 
columns of air. In the end-bunker system when the ice is 
half exhausted, only the lower half of the column of air in the 
bunker space is cold and the effective driving force is con- 
siderably reduced. This results in considerably slower re- 
frigeration (see Fig. 8, which compares the temperatures 
of two similar cars in a transcontinental test trip). Car No. 
8505 was not re-iced at one of the regular stations where car 
No. 7757 was re-iced. It will be seen that the partial ex- 
haustion of ice in the bunkers of car No. 8505 did not in- 
terfere with chilling of the air while passing through the 
bunkers; in fact, the record shows that the air emerging from 
the bunkers with low ice was slightly colder than in the 
bunkers full of ice. But circulation was affected unfavorably, 
as shown by the warmer load temperatures of car No. 8505. 
If the bunkers of car No. 7757 had been kept even fuller 
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Fig. 6—Best Type of Side-Draft Bunker 


and the bunkers of car No. 8505 had been more nearly ex- 
hausted, say one-eighth full, the advantage of having ice 
placed at the top of the draft duct would have been even 
more pronounced. In the proposed side-draft system the ice 
is near the ceiling and the natural convection is not ap- 
preciably lessened when the ice in the ceiling bunkers is al- 
most exhausted. 

(d) The sheet metal bottom of the bunker has considerable 
heat absorbing surface. Referring to Fig. 3, it will be seen 
that even with the draft duct closed in the new car the 
ternperatures in the top layer of load was lower than in the 
end-bunker car. For certain kinds of perishable commod- 
ities it would be desirable to close a damper in the side- 
draft duct, after sufficient heat had been extracted by the 
draft system, so that excessively cold temperatures would not 
be attained. 

(e) Uniform distribution of temperatures throughout the 
load was. predicted by tests on the well known type of cars 
having the refrigerating surfaces near the ceiling. 
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(f) Floor temperature will not be as low in the side-draft 
car and if other conditions were the same as in the end- 
bunker car, the transmission of heat through the floor would 
not be so great. 

(g) On account of the very rapid cooling of the load 
possible in the side-draft car, it may not be necessary to pre- 
cool for the shipment of certain perishable commodities if the 
time between icing stations is not unusually long. 

2. Colder Temperatures. Figs. 1 and 2 show that the top 
layer of potatoes were maintained at a temperature from 
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Fig. 7—Location of Thermometers in Modei Car 


51% deg. F. to 91% deg. F. colder in the new car than in the 
end-bunker. system. Particular attention is directed to the 
top of the load because it is there that spoilage of cargo 
usually occurs. It is believed that further refinements of 
the side-bunker system would give it as much advantage 
in this respect as could be desired. Furthermore, it would 
be possible to provide more than double the area of heat 
absorbing surface on the steel bottom of the bunkers and 
double or treble the cross sectional area of the ducts, so that 
nearly freezing temperatures could probably be carried in all 
parts of tke car if desired, or the use of salt or brine tanks 
would probably freeze meat cargoes more securely than duct- 
less systems can, and in a shorter time. 

The reason for the colder carrying temperature okscrved in 
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Fig. 8—Advantage of Ice Near Ceiling of Car 


the new car is the same as that described in connection with 
the rapid cooling. 

3. Uniform Distribution of Temperatures. Fig. 9 shows 
how evenly the temperatures are distributed in the various 
parts of the load. For comparison the temperatures in the 
old end-bunker type of car are shown in Fig. 10. In the 
side-draft system the load temperatures did not at any time 
differ more than 5 deg. F. from the top of the load to 
bottom of the load, whereas the end-bunker car permitted al- 
most 20 deg. F. temperature difference. In actual refrigera- 
tor cars of the end-bunker type, it is common to find a dif- 
ference of 35 deg. F. between the top and bottom of the load 
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at the beginning of a trip and 20 deg. F. at the end of 48 
hours. 

4. Saving of Ice. The primary purpose of the side-draft 
system is to give superior refrigeration rather than to save ice. 
If the new cars are built and operated so as to produce 
considerably greater refrigeration than is supplied by the old 


end-bunker cars, with no increase in insulation, the con- 


sumption of ice will be as great or greater (see Figs. 1 and 
2). Each unit of work of refrigeration requires a definite 
amount of ice meltage. But a large part of the ice is also 
consumed on account of transmission of heat through the 
floor, sides, and roof of the car, and any economy of ice must 
be obtained by reducing this loss to a minimum. In the 
new side-draft system the loss of ice due to transmission, 
for a given-load temperature, is reduced by having the ice 
near the load where useful heat abstraction takes place and 
not by cooling the floor excessively as is done in the end- 
bunker system. For equal temperatures in the top, or critical 
portion of the load, the side-draft system saves ice (see 
Fig. 3). With the side-draft system it may be necessary to 
use dampers in the draft ducts to reduce the rate of refrigera- 
tion to equal the refrigeration of the end-bunker cars, espe- 
cially when the desired carrying temperatures have been 
attained. 

5. Length of Car Available for Load. Calculations show 
that 95 per cent of the entire floor space is available for load 


Fig. 9—Temperatures with Side-Draft System Were Comparatively 
Uniform 


as compared with 80 per cent in end-bunker cars. This rep- 
resents an important economic gain, if the space occupied by 
the draft ducts at the side of the car does not disturb the 
present standard loading customs of shippers who might dis- 
like to re-arrange their fruit boxes on a longer and somewhat 
narrower floor. It is possible to dispose of the ducts in the 
walls of the car if they be made thin, but if this is done the 
air circulation might not be much better than in the present 
end-bunker cars. 

6. Length of Cars not Limited. It is conceivable that 
60 ft. cars can have bunkers of the side-draft system placed 
much nearer to the center of each half of the load and that 
the length of draft ducts may, for especially difficult service, 
be placed along the entire length of the car on one side except 
at doors. The ice hatches in the roof need not be very 
numerous because the bunkers do not have to be as long as 
the ducts. 

Recommendations 


It is recommended that railway car owners and car build- 
ers test the side-draft system in an actual railway car with 
the same dimensions and insulation as one of their standard 
end-bunker cars, comparing the two types of cars during an 
actual trip with some especially perishable load, observa- 
tions being made to check the first four claims previously 
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made. Experience may Suggest additional improvements. 
It is suggested that further study be made of various types 
of bunkers such as shown in Figs. 5, 6 and 11. The prob- 
lem may be to arrange for the air passing through the bunker 
to be cooled almost to the temperature of the ice or ice and 
salt but without impeding the circulation of the air. How- 
ever in the tests it was found that low resistance paths 
through the bunker provide quicker refrigeration than is 
possible with the air forced into more intimate contact with 
the ice at the expense of air friction. Perhaps the scheme 
in Fig. 11 which causes the air to flow up through the ice 
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Fig. 10—Temperatures with End-Bunker System Showed 
Considerable Variation 


and then down through the ice again before entering the 
draft duct would be superior to the bunker used in the tests, 
but the increased air friction would probably reduce the 
rapidity of refrigeration. 

So far as can be predicted no further development is re- 
quired to make the side-draft system superior in all respects 
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Fig. 11—Re-entrant Side-Draft Bunker 
to the end-bunker type, but the prospective owners of such 
cars will profit by developing the car to its utmost before 
building them in large numbers. Changes may be required 
to conform to structural requirements. The ice must be sup- 
ported in the top of the car and hatches arranged so that 
the ice crews can work effectively. It may be necessary to 
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provide dampers in the draft ducts to prevent excessively low 
temperatures, or the size of draft ducts and bunkers may need 
to be reduced. 

After the best possible bunker and draft system has been 
tested to satisfaction the system can then be tried in cars of 
50 ft. or 60 ft. lengths. It is believed that the side-draft sys- 
tem will be especially advantageous for long cars. Three 
lengths of cars and locations of bunkers are shown in Figs. 
12, 13 and 14. It was found by test that a considerable im- 
provement was made by providing an “up duct” (see Fig. 14) 
to aid circulation at the ends of the car. It is also essential to 
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Fig. 12—End-Draft Bunkers for Short Cars 


have guides or vanes under the floor rack to cause a propor- 
tionate share of cold air to flow toward the ends of the car 
(see Fig. 6). 

As yet it is not known what provisions must be made to 
care for the inevitable condensation on the under surface of 
the bunker. During tests on the model car no water dripped 
onto the potatoes though there was a slight deposit of dew 
on the bottom of the bunker. If the condensation had in- 
creased considerably, as it might with a load of moist vege- 
tables, the moisture on the bunker bottom would have run 


Fig. 13—Side-Draft Bunkers for 50-ft. Cars 


down to the duct where it would drip down between the in- 
sulated bulkhead and the metal chute or “down duct” into 
the drip pan at the bottom of the duct where all the ice 
water was caught for drainage. Whether dew would be 
shaken off the inclined bunker bottom by the motion of the 
train before gliding to the duct is not known. Possibly a 
pan would be required under the bunker with a few inches 
of space to allow air to circulate. 

The bunker iron must be thick enough to be water tight 
despite abuse. In designing the ice grates in the bunker they 
should be made inclined so that the ice will always keep 
Sliding down toward the draft duct and keep that opening 
fairly well covered with ice as long as any ice remains in 


Fig. 14—Side-Draft Bunkers for 60-ft. Cars 


the car. Bars of iron are better than wire netting which 
would cause the ice to lodge some distance from the center 
of the draft duct. 

No experiments were made on the ventilation performance 
of the new car. Probably the best and simplest way to ac- 
complish ventilation is to use the ice hatches, the forward 
hatches discharging air to the bottom of the forward half of 
the car while the rear hatches exhaust air from the bottom 
of the rear half of the car. 
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There remains the problem of heating the car to protect 
its cargo in cold season. No attempts have been made to 


` improve on the effectiveness of the heating systems used in 


existing types of cars. If charcoal heaters are to be used 
in the ends of the new cars as is done in the end-bunker cars, 
it will be necessary to insert bars across the car to prevent 
shifting cargo from demolishing the heaters. 


The Inspection of Freight Cars” 


By Emil Enckson 


Foreman Car Department, New York Central, Chicago, Il. 


"THERE is so much that can be said about freight car 
inspection that I am not going to try to cover everything, 
but will confine myself to the principal subjects. 
First—Inspection of cars on arrival in receiving yard. 
Second—Inspection of cars in classification yard. 
Third—lInspection of cars at miscellaneous loading points. 
Fourth—Inspection of cars.on repair or shop tracks. 
My thought in setting out the plan outlined below is that 


it is desired to get the best possible inspection and get cars 


in such condition so as to enable the transportation depart- 
ment to make the highest possible speed with trains over the 
road and also to prevent the loading of bad order cars. 

In order to secure the best results in this respect it must be 
always borne in mind that there should always be sufficient 
time allowed on trains and sufficient help to do the necessary 
work in the proper manner. 


Inspection in Receiving Yard 


On arrival of cars in receiving yard, the track must be 
properly protected by flag or light and where work is done 
that requires men going underneath cars, the track should be 
locked for the protection of the men doing this work. It is 
well to give the inbound trains an air test in order to locate 
any defective air brakes. Where conditions permit, these 
defective brakes can be taken care of out in the train yard, 
otherwise they must be sent to the repair track. Giving the 
inbound train this air brake test on arrival, prevents getting 
any of these defective cars made up into a train and later 
on making it necessary to switch them out. | 

The train should be carefully inspected for any other de- 
fective cars that have to go to the repair track for repairs. 
All defects that can be repaired in the train should be marked 
“repair in train.” Any loaded cars having defects such as 
should be repaired before reloading, should be carded to the 
repair track or shop when empty in order to avoid reloading 
of this car before repairs are made. Empty cars should be 
carefully inspected and carded for the class of commodity 
they are fit to carry. Bad order cars should be carded to re- 
pair tracks or shops for repairs. 

It is the intent of the above outline to get all cars properly 
inspected and carded on arrival in the receiving yard so as to 
prevent any unnecessary switching and handling of cars. No 
loaded car should be cut out and sent to the repair track 
that can be repaired in the train, as this means delay as well 
as extra expense of handling. Cars inspected for the loading 
of powder and other explosives should never be inspected ex- 
cept in daylight, as it is almost impossible to make proper 
inspection by lamplight, and the man making this inspection 
should be familiar with all instructions governing this class 
of lading. This should also refer to cars for the loading of 
flour, grain, merchandise and other classes of lading that re- 
quire a car with a watertight roof, sides and ends. In making 
inspection of cars for this class of lading, inspectors should 
always be instructed to keep the proper records and follow 
out instruction issued by the railroads they are working for. 

Inspectors should be instructed to give careful attention to 
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the inspection of running gears, draft gears and safety appli- 
ances; particular attention should be given to the brake 
connection pins and cotters, brake beams and hangers, brake 
hanger bolts and cotters, box bolt and column bolt nuts, arch 
bars, truck sides and wheels, knuckle pins, etc. 

Loose and worn box bolts and missing oil box covers 
generally indicate flat or shelled out wheels. Close inspec- 
tion should be made for wheel defects such as worn or broken 
flange, seamy and hollow treads, broken brackets and plates. 
Defective draft rigging can generally be noticed by broken 
striking plates, coupler pulled out too far or coupler horn 
back solid against the striking plate. 


Inspecting Cars in Interchange 


Cars coming from connections should be carefully in- 
spected for delivering line defects to protect the receiving line 
against such defects that are chargeable to the delivering line. 
However, in this connection it might be stated that inspectors 
_ at interchange points should be taught not to be too technica] 
in receiving cars from connections as there is no need under 
the present A. R. A. rules for any inspector to hold up cars 
in interchange unnecessarily. This refers particularly to 
loaded cars as it is more important to get the load to destina- 
tion than to hold the car up for some minor defect. 

Empty cars offered in interchange on orders for certain 
classes of lading should be carefully inspected to see that 
they are fit for such lading to prevent them from being moved 
from the point of interchange to the loading point and after- 
wards rejected at the loading point. 

Inspectors should be carefully instructed in keeping proper 
records as to cars carded bad order, defect and cause, cars 
carded for lading, etc. Reports should be made out for all 
cars damaged in yard or train service, giving full information 
as to how the damage occurred. All necessary information 
should always be shown on bad order cards as well as damage 
reports as to how damage was caused and all records should 
be carefully checked to see that they conform to the A. R. A. 
rules. 

Car inspectors should never be expected to keep records 
of seals, records of contents, destination or other transporta- 
tion records, as the inspector has enough to keep his mind on 
if he takes care of his own work properly. This, of course, 
does not refer to small unimportant points where the work is 
limited. 

Inspection in Classification Yard 


After the work has been properly completed in the re- 
ceiving yard and trains are made up in classification yard, 
the air brake men should give the train the standard A. R. A. 
air brake test and in addition to this make an inspection of 
the train for any defects that may have developed in yard 
switching, in order to prevent any cars that may have been 
damaged from leaving the terminal yards for road movement 
in a defective condition. 

In some yards local conditions may not permit making re- 
pairs in the receiving yard on account of limited room and 
other operating conditions. In these cases the defects can be 
taken care of in the classification yard after the train is made 
up and turned over to the inspectors by the transportation de- 
partment but in either case there should be sufficient time 
allowed to do the work properly. It is a great deal better 
to get the train in A-1 condition before allowing it to leave 
the terminal than it is to have delays on the division, often- 
times making it necessary to set out cars on the road which in 
most cases causes delay to the shipment and resultant damage 
claims. 

Inspection on Industry Tracks 


If all cars are inspected and handled as outlined above 
there should be no need of reinspecting empty cars set at 
freight houses, industries and other points for loading. The 
only inspection needed at these points should be the inspec- 
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tion of cars unloaded and reloaded to see that they are fit 
to carry the load that the shipper intends to put into the un- 
loaded car and for such defects as may develop in switching. 
Inspectors inspecting at industries, freight houses and other 
points should be thoroughly familiar with loading rules to see 
that they are lived up to in all cases, and also see to it that 
cars that are set for loading are the proper kind of cars for 
the class of lading that is to be loaded. 


Inspection on Repair Tracks 


Loaded cars on repair tracks or shop tracks should be in- 
spected by a competent inspector before repairs are started 
and all work that is to be repaired should be written up on 
the original record repair card. The defects and cause of 
defects in all cases should be plainly stated; for example: 
The words broken, missing or bent should not be used alone 
but the condition under which they are broken, missing or 
bent must be plainly stated. . 

All cars on repair tracks should have couplers gaged as to 
height and also have knuckles gaged to determine any worn 
parts. A very satisfactory way of doing this so as not to 
have half of them overlooked is to assign a man to go over 
all cars on the repair track each morning to gage coupler 
height and knuckles and mark on the end of the car, the 
coupler height as well as the condition of the knuckle. In 
this way the inspector in writing up the other work can enter 
this information on his record repair card. 

Trucks should be carefully examined as to brake hangers 
and pins, cotters, and other defects; all journal boxes should 
be carefully inspected as to condition of packing, journal 
bearings and other parts. On heavy loaded cars particular 
attention should be paid to side bearing clearance. In fact 
no car should be permitted to leave the repair track without 
having all necessary repairs given attention, in order to keep 
the car from being set out or placed on the next repair track. 
Of course in case of loaded cars, judgment should be used so 
as not to cause delay unnecessarily for defects that will not 
prevent the car carrying its load to destination or cause dam- 
age to its lading. 

Empty cars set for light repairs should be thoroughly in- 
spected and repair work to be done should be written up as 
stated above on the original record repair card. Empty cars 
undergoing light repairs should always be put in shape for 
the best class of service possible with light repairs. At 
most places and at most times the’ repair track foreman and 
the inspectors have to govern their work according to the 
demand for the cars. If there is a heavy demand for cars 
for a certain class of lading he has to see to it that he gets his 
cars fixed up for this lading in the least possible time in 
order to take care of this demand. But he should at all 
times bear in mind that the nearer he gets his car in 100 per 
cent condition before releasing it from the repair track the 
longer it will stay off the repair track. 

Empty cars placed for heavy repairs should be properly 
spotted with sufficient room for doing the necessary work. A 
first inspection should be made which should consist of writ- 
ing up the work on the original record repair card and mark- 
ing out repairs that are visible on the first inspection. After 
the repairmen have dismantled the car as far as repairs 
marked up on the first inspection are concerned, a second in- 
spection should be made to mark out defects that are con- 
cealed when making the first inspection and are later on un- 
covered. 

When cars are on repair tracks for any kind of repairs. 
light, heavy or medium, the material checker should always 
be in close touch with the work in order to get a correct 
check of material removed and applied for the information 
of the bill clerk. In order to assure proper work being done 
at all times, a competent inspector should check the work as 
to workmanship before cars are released from repair tracks 
or shops. 


Mountain Type Locomotive of 54,100 Ib. Rated Tractive Force 


Mountain and Mikado Types for the Frisco 


New Oil-Burning Locomotives Based on U. S. R. A. Designs | 
Modified to Suit Railroads’ Standards 


N important addition to the motive power equipment 
A of the St. Louis-San Francisco has recently been re- 
ceived from The Baldwin Locomotive Works, which 
has built 50 heavy locomotives for this road—15 of the 
Mountain or 4-8-2 type for passenger service, and 35 of the 
Mikado or 2-8-2 type for freight. In general design, these 
locomotives are based on the heavy Mountain and Mikado 
types built for the United States Railroad Administration 
with details revised throughout to suit the standards of the 
Frisco Lines. 

Both types of locomotives burn oil for fuel, and are built 
to specifications which, apart from the necessary changes in 
dimensions, are closely similar. The locomotives are de- 
signed for operation on curves of 20 deg. and grades of 2 
per cent, and are built with height and width limits of 
16 ft.-2 in. and 11 ft.-0 in. respectively. The following are 
the principal details that are interchangeable in the two 
types: Throttle, dry-pipe and accompanying fittings; all 
smokebox details, smokestacks, and boiler fittings, such as 
plugs, etc.; cab-fittings, cabs (except front sheets), front 

pers and pilots, drawbars and connecting devices be- 
tween engine and tender, and principal frame cross-ties and 
frame fillings; cylinder and steam-chest packings, steam- 
chest heads and bushings, piston valves and power reverse 


gear; front and back main rod brasses, and front, interme- 
diate and back side rod brasses and crank pins; main driving 
boxes, brasses and axles, and front and back engine truck 
boxes, axles and wheels; electric headlight equipment, and 
such furniture as sandboxes, steps, etc. The tenders are 
duplicates throughout. 

The boilers of both classes are of the conical wagon-top 
type, with combustion chambers. The firebox sides, crown 
and combustion chamber are in one piece, and the combus- 
tion chamber seam is welded on the bottom center line. The 
inside throat-sheet is welded to the firebox and combustion 
chamber, and the tubes are welded at the firebox end. The 
seam in the fire-door opening, which measures 16 in. by 20 
in., is also welded. Provision is made so that arch-tubes 
and stokers can be subsequently applied, should it be neces- 
sary to change the locomotives to coal burners. 

These locomotives are equipped with Baker valve motion, 
controlled by the Ragonnet power reverse mechanism. The 
piston valves used on both types have a steam lap of 1% in. 
and are set with a travel of 834 in., and with a lead on the 
passenger locomotives of 14 in., and on the freight locomo- 
tives of 3/16 in. In the former case the exhaust clearance 
is 1% in., while in the latter the valves are line and line on 
their exhaust edges. The front stubs on the main rods are 


` 
fT] aii 
=F 
i g 
' 


FRISCO 


Mikado Type Locomotive of 60,000 Ib. Rated Tractive Force 


357 


358 RAILWAY 


fitted with adjusting wedges, while the back stubs are of the 
solid end type with hard bronze bushings which float in gun 
iron bushings pressed into the rods. Similar bushings are 
used in the main connecting stubs of the side rods. The 
pistons are of rolled steel with gun iron bull-rings, and the 
guides and crossheads are of the Laird type. 

The main frames of both types are 6 in. wide, spaced 41 
in. between centers, and have exceptionally strong transverse 
bracing. Between the cylinders and the firebox there are 
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Details of Rod Bearings and Knuckle Pin (Dimensions Shown Are 
for Mountain Type) 


three intermediate boiler supports on the Mikado type, and 
four on the Mountain type. The front and rear supports, 
which are each 9 in. wide, and have a length equivalent to 
about one-third of the boiler circumference, are steel cast- 
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ings, radially planed to give a smooth sliding surface. The 
front support is bolted to the guide bearer, and the rear sup- 
port to a frame crosstie. The intermediate supports each 
consist of two 6-in. by 6-in. angles, which are bolted to ver- 
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Stack Cover and Fastenings 


tical expansion plates. One of these supports on the Moun- 
tain type (and the only intermediate support on the Mikado 
type) is placed under the gusset course of the boiler. The 
angle irons are riveted to a liner by rivets having counter- 
sunk heads on top and the liner is then secured to the shell 
by rivets placed outside of the angle irons. The vertical ex- 
pansion plate is then inserted between the angles and bolted 
into place. Liners are also riveted to the outside of the 
boiler shell above the sliding supports. 

The rear frames are of the Commonwealth cradle type, 


Boiler Braces at Guide Yoke and Under Gusset Course 


June, 1923 
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TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 
St. Louis-San Francisco 


Cylinders, diameter and stroke........ 
alve gear, type.....se.s.ssesoosoooos ° 
Valves, piston type, Size..........eee. 
imum trave 
Outside lap x cies aeie-ceee dienes es 
Exhaust clearance .........eeeeeeee 
Lead in full gear.........eceeceees 
Cut-off in full gear, per cent........ 


Weights in working order: 


On drivers .......sssssesocosesoooo 
On front truck .......ccccccccccecs 
On trailing truck ........ co ccesees . 
Total engine .......ssssssoscoosseo 
Tender .....esssssossosoo neso eee 


Driving, 2.46.8 wacko gik es Sees Ree ees 
Total engine ine Bie eons ee EEEE 
Total engine and tender..........00. 


Wheels, diameter outside tires: 


Driving .......sssseses EA 
Front truck .......ssesssossssoso P 
Trailing truck .......ssoess. T 


Boiler: 
Type oboe ceeek ciate cee eaa 
Steam pressure .........00. eb acees 

Fuel 


Diameter, first rin 
Firebox, length an ne Era EAE E es 
Height mud ring to crown sheet, back 
Height mud ring to crown sheet, front 
Tubes, number and diameter........ 
Flues, number and diameter......... 
Length over tube sheets............-- 
Grate area dsc hi Mes Sesh eh eines 


Heating surfaces: 


Firebox and comb. chamber......... 
Tubes and flues........cccescccccce 
Total evaporative ......sseeeececeee 
Superheating .......ccceccccccccees 
Comb. evaporative and superheating.. 


Tender: 


Style (E E E EERE EREEREER EREE @ eeeoeeeve 
Water capacity ...e.seseseccesooee . 
Oil capacity ...essoesessssosooo ee 


General data estimated: 


Rated tractive force, 8 pce cent. 

Cylinder horsepower "to 

Weight proportions: 

Weight on drivers- total weight en- 
were POF CONC. wc rccccccrcvccvece . 
war ht on drivers- tractive force. . 

weight engine- cylinder hp.. 
Boiler proportions: 

Comb. heat surface- cylinder hp.. 

Tractive force- comb. heat. surface. 

Tractive force X dia. drivers- comb. 
heat. surface ......ccecccccccnce ¿ 

Cylinder hp.— grate area............ 

Firebox heat. surface+ grate area.... 

Firebox heat. surface, per cent of 
evap. heat. surface..........ee0% 

Superheat. 
heat. surface 


eos@esvnevees eevee (EE EE E E E 


surface, per cent of evap. 


aa 


12 wheel 
12,000 gal. 
4,500 gal. 


54,100 1b. 
2,824 


-8- 2-8-2 
Passenger Frei ght 
28 in, Bab 28 in. 27 in. Baker 32 in. 
er 
14 in. 14 in. 
834 in. 834 in. 
1% in. 1% in. 
A in, 0 in, 
4 in. 3/16 in. 
232,100 Ib 244,690 1b. 
56,700 1b 25, '870 Ib. 
51,000 1b 49, "820 Ib. 
339,800 Ib 320, 380 1b. 
244, "700 Ib 244,120 lb. 
18 ft. O in 16 ft. 9 in. 
39 ft. 6 in. 36 ft. 1 in. 
76 ft. 93% in. 72 ft. 34% in. 
69 in 63 in. 
33 in. 33 in. 
43 in. 43 in. 


Con. wagon top Con. 130 1b. top 
200 Ib. 


120% by B 84% in. 120% Oy B46 in. 
in. 


ites 
’ gal. 
500 gal. 


60,000 1b. 
2,493 


arranged for the Delta type B trailer truck with booster ap- 
plication. Boosters have been fitted on three locomotives of 
each type, and the other engines can subsequently be 
equipped should this appear desirable. ‘These boosters are 
supplied with super-heated steam. 

The equipment of all these locomotives includes automatic 
drifting valves on the cylinders, and flange lubricators on 
the leading drivers. Another interesting detail is an in- 
candescent lamp mounted on the top of the stack in position 
to throw its light in an upward and rearward direction, so 
that the fireman can tell at night whether the locomotive is 
throwing smoke. Careful attention has been given all details 
with a view to providing comfort and convenience for the 
crew. 

The tenders have one-piece, cast steel frames, and the 
trucks are of the six-wheel equalized pedestal type with 
frames of the same material. The oil and water capacities 
are 4,500 and 12,000 gal. respectively. 

Further particulars of both types are given in the table of 
dimensions. 


Device for Testing Superheater 


Units and Air Reservoirs 


ONE of the most simple and efficient devices yet de- 

veloped for testing superheater units and air reservoirs 
is shown on the following page. It was designed and con- 
structed for use in the Readville shops of the New York, 
New Haven & Hartford. 

As shown, the operating mechanism is mounted on a large 
steel back-plate 1 in. thick, supported on the bottom by three 
right-angle legs with holes drilled to provide for bolting to 
the floor. The rugged design of the testing device through- 
out is evident from the illustration. Moreover it is a com- 
pact unit which can be readily moved to the most convenient 
place in the shop by means of a crane and chain hooks 
attached to the hangers M and N. At the time of taking the 
photograph the tester was not in its final location and it has 
since been moved to the erecting shop where superheater 
units can be handled ta and from the device with the mini- 
mum effort. 

Referring to the illustration (p. 360), a superheater unit is 
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A Systematic Method of Handling Wheels and Axles is Essential to Efficient Car Shop Operation 
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shown applied to two false seats in the substantial angle block 
D rigidly bolted to the back-plate. In testing, the unit is held 
with a heavy pressure against block D by means of lever F, 
pivoted as shown and operated from brake cylinder E. The 
final test pressure on the unit is obtained by hydraulic pres- 
sure from cylinder G direct-connected to brake cylinder H 
by means of a piston rod. The piston in H is operated by 
shop air pressure at 80 lb. from a one-half inch pipe, the 
pressure being shown by gage S. The unit is filled and 
tested through pipe J, being blown out through pipe K which 
is connected through a suitable valve to the exhaust, not 
shown. The test pressure on the unit is indicated by gage L, 
being between 400 and 500 lb. Shop air pressure at 80 1b. 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 6 


top of the piston in cylinder H applying hydraulic pressure 
to the unit. Moving handle C back to position 4 exhausts 
the air in cylinder H and closes the connection from cylinder 
G to the unit. The unit is opened to the atmosphere and 
water and scale blown out by shop air pressure when handle 
B is moved to position 5. Moving handle A to position 6 
shuts off air pressure to the unit and releases the air in 
cylinder E, also releasing the unit. 

All of the above operations take far longer to describe 
than to perform. In fact, a unit can be applied on this de- 
vice, tested and released in a fraction of a minute. Not 
only is the operation speeded up but the test is much more 
thorough and severe than that ordinarily accorded super- 


A Compact and Efficient Device for Testing Superheater Units at the Readvilie Shops of the New York, New Haven & Hartford 


is provided in pipe P, the connections being such that this 
pressure is shown by gage R. City water at a pressure of 40 
to 50 lb. is provided to pipe Q and used for filling the units 
and hydraulic cylinder G. 

This tester is operated by means of three levers A, B and C, 
each of which has two positions and is interlocked with two 
three-way valves. Three levers are required, for the reason 
that there are three main pipe connections, namely city water, 
high pressure water and air required in blowing out units. 
The arrangement of the interlocking levers to the six valves 
is extremely ingenious and foolproof, making it impossible 
to perform the various operations out of their proper order. 
Moving handle A to position 7 supplies air to brake cylinder 
E, clamping the unit quickly and with a heavy pressure 
which practically eliminates all chance of leakage at the two 
joints. Handle B is moved to position 2 allowing water at 
street pressure to fill the unit and cylinder G. Moving handle 
C to position 3 shuts off the water supply and admits air on 


heater units. Cylinder G is bushed so that a pressure of 
400 to 500 lb. is obtained quickly showing up any defects 
which exist. This allows defects to be corrected before the 
units are reapplied and perhaps cause service failures. 


Testing Reservoirs 


Air reservoirs are tested by means of the Westinghouse 
91% in. air compressor T which is bushed on the air end to 
boost the shop pressure to at least 225 1b., at which the 
reservoirs are tested. Pipe U is connected to the reservoir 
(not shown in the illustration), and in operation valve V 
is opened allowing water to practically fill the tank. Valve 
V is then closed and the air compressor started increasing 
the pressure on the reservoir to 225 lb. when the standard 
hammer test is given. The test pressure is indicated by gage 
W, connected by a copper pipe to the tee at the air dis- 
charge as shown. Pipe X is the exhaust from the air com- 
pressor. 


Fuel Association Meets in Cleveland 


A Large Attendance and Heavy Program; New Field for 
Conservation at Power Plants Taken Up 


BOUT 400 members of the International Railway Fuel 
Association were in attendance at the fifteenth annual 
convention which was held at the Hotel Winton, 

Cleveland, Ohio, May 21 to 24, inclusive. 

Julius Kruttschnitt, chairman, executive committee, South- 
ern Pacific, delivered the opening address, in which he pre- 
sented a comprehensive survey of the possibilities for 
economy in the use of railway fuel and outlined quanti- 
tatively the direction in which the future developments look- 
ing toward reductions in fuel consumption are most likely to 
meet with success. He also showed that the officers and men 
who have to do directly with the consumption of fuel are 
not alone responsible for the reductions in the amount used, 
but that this responsibility must be shared by every depart- 
ment, including the executive. An abstract of Mr. Krutt- 
schnitt’s address will appear in a later issue. 


President Clark’s Address 


In his address, J. N. Clark (Southern Pacific), president 
of the association, said in part as follows: 
Never before has the transportation industry been called 


and H. M. Griggs, manager, Ore and Coal Exchange, Cleve- 
land, Ohio. Mr. Griggs outlined the work of the exchange, 
which serves as a clearing house of advance information rela- 
tive to the exchange of lake and rail traffic in coal and ore, 
and presented data showing a volume of lake and rail move- 
ments through Lake Erie ports during the seven months’ 
navigation season, that requires the dumping of an average 
of 3,000 cars of coal daily and 5,000 empty cars a day for 
ore loading. 

In two papers, one presented by R. S. Twogood (Southern 
Pacific) and the other by Professor R. W. Noland (Purdue 
University), a new field for the development of fuel economy 
was opened up. The first dealt with the handling of small 
power plants and the second with economy in the heating 
of stations and buildings. The association authorized the 
appointment of a committee to take up the study of this 
phase of railway fuel consumption, co-operating with the 
American Society of Mechanical Engineers in the develop- 
ment of a practicable test code for use at small power plants. 

The following officers were elected for the next year: 
President, M. A. Daly (Northern Pacific); vice-presidents, 


J. N. Clark (Southern Pacific), 
President 


M. A. Daly (Northern Pacific), 
Vice-President 


upon to carry the load which is now offered and that the 
industry expects us to do our share is proved by the generous 
and encouraging response received from practically every 
railroad president asked to send officers and men to this 
convention. Let us show our appreciation of this confidence 
by sending each man back home broadened in his vision, 
more thoroughly alive to his own individual responsibility 
and more enthusiastic to tackle the: job than when he left it. 
This can best be done by each one feeling that this is his 
convention and that he must faithfully attend all the sessions, 
absorb the best ideas advanced by others, contribute freely 
from his own experience, and carefully study the exhibits. 

During the last nine months the railroads have handled 
the largest volume of business ever before offered during a 
similar period, and it is certain the peak will not be reached 
before October. Our work is already mapped out for us and 
it is none other than to see that this volume of business is 
handled with the minimum consumption of fuel. 

The report of the secretary-treasurer, J. G. Crawford, gave 
the membership at the end of 1922 as 976 and showed a 
balance on hand of $500, with all bills paid. 

The association was also addressed by T. K. Maher, 
president, The Maher Collieries Company, Cleveland, Ohio, 


J. W. Dodge (lilinois Central), 
Vice-President 


P. E. Bast (Delaware & Hud- 
son), Vice-President 


J. W. Dodge (Illinois Central), P. E. Bast (Delaware & 
Hudson) and J. R. Evans (Chesapeake & Ohio). The new 
members of the executive committee are: J. E. Davenport 
(New York Central), H. T. Bentley (Chicago & North 
Western), E. E. Chapman (Atchison, Topeka & Santa Fe), 
C. H. Dyson (Baltimore & Ohio) and W. J. Tapp (Denver 
& Rio Grande Western). J. B. Hutchinson (Pennsylvania) 
is secretary-treasurer. 

An abstract of the report on feedwater heaters is given 
below. Other papers and reports will be abstracted in later 
issues. 


Report on Boiler Feedwater Heaters 


The first part of the report outlined the development and 
history of feedwater heaters and summarized the various 
reports on the subject that have been presented to the associa- 
tion since the initial report in 1914. 

A very complete questionnaire was sent out by this year’s 
committee and the results of the answers from 18 roads were 
embodied in tabulated form. 


Present Equipment—America 
The replies to the questionnaire show the popularity of 
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the feedwater heater to be increasing steadily, and some 
roads state that all new power will be equipped with the 
device. One road says that it eventually expects to have 
every locomotive having cylinders 20 in. in diameter or over 
equipped with feedwater heaters. 

Some state that they see little increase in capacity of 
heater-equipped power, but the majority point out that the 
increased capacity is dissipated in increased speed. It has 
been found that engineers who are accustomed to working 
their locomotives by sound run with a longer cut-off due to 
some of the exhaust being taken by the heater, thus reducing 
the sound and causing the engineer to think he was not get- 
ting the same amount of work out of the locomotive. This, 
of course, counteracts some of the saving effected by the 
heater, but longer experience and greater familiarity will 
naturally overcome such conditions. 

It has been found in some cases, either due to working 
the locomotive harder or the presence of oil in the water, 
that on long runs the locomotive equipped with the feedwater 
heater has a tendency to foam badly toward the end of the 
run. It was naturally expected that with less water being 
drawn from outside sources the reverse would be true. 

One road has eliminated the oil separator and has made 
a feedwater heater of 5,400 gallons capacity the standard, 
with the view that the maximum capacity of the locomotive 
is required so seldom that the injector should take care of 
the short periods which the larger locomotives are worked 
beyond the capacity of their heater. — 

A check of locomotives built since March 1, 1922, and 
now on order, brings out the interesting fact that practically 
one-third of the whole number are equipped with feedwater 
heaters. Of the 1,724 heaters ordered since 1920, 1,429 
were ordered during the year ending May 1, 1923. 

Two roads are reported to have been trying heaters not 
so widely known, one, a waste gas type, known as the Foster- 
Thompson heater, and the other a locally designed waste 
steam type known as the Skinner feedwater heater. Both 
roads report that they have no test data or performance that 
can be published at this time. 


Present Equipment—Foreign 


The past year has brought to light several interesting de- 
velopments in locomotive feedwater heating abroad. What 
is probably the most practical form of gas type heater so 
far constructed, was recently applied to a locomotive of the 
Austrian Federal Railways. This is the invention of J. 
Rihosek, mechanical engineer, Vienna, and is designed so 
that it may be removed from the smoke box and replaced as 
a unit and thus conveniently cleaned inside and outside. 

In an article recently contributed to a foreign publication, 
the author states that tests of this heater have supplied val- 
uable data regarding the amount of heat that can thus be 
reclaimed from the waste gases. 

Rihosek, however, calls attention to the fact that heaters 
of the exhaust steam and waste gas type may be combined 
in series whenever the weight of the locomotive permits such 
an arrangement. In this case, it is stated that cold water 
from the tender would first be heated by exhaust steam to 
a temperature of about 190 deg. F. and subsequently, in a 
waste gas heater to temperatures ranging from 265 to 300 
deg. F. It is pointed out, moreover, that the added economy 
resulting from elevating the feedwater to temperatures con- 
siderably above that of exhaust steam is not the only advan- 
tage of this arrangement since the boiler scale forming im- 
purities will be partly deposited in the heater, owing to the 
higher temperatures in the second stage of the apparatus. 

Another significant development is the introduction of the 
open type of heater abroad. In place of the Knorr ap- 
paratus which has been exclusively used in Germany, Aus- 
tria and Hungary, a pump of the Worthington type has re- 
cently been adopted for new motive power on the Hungarian 
State Railways. It would appear from the illustrations of 
this equipment, however, that after being discharged from 
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the open type heater, the feedwater is passed through a 
closed type heater before entering the boiler. The open type 
apparatus used on these locomotives is manufactured in 
Budapest. This is positioned on the left side of the loco- 
motive and the closed type heater which is used in series, 
comprises a drum located underneath the smoke box. The 
locomotives to which this equipment is applied are also pro- 
vided with feedwater purifiers of the Pecz-Rejto type 
mounted on top of the boiler barrel. 

Since the effect of feedwater heating is to increase the rate 
of evaporation in the boiler, it follows that any tendency 
toward foaming occasioned by chemical impurities in the 
water will be enhanced by feedwater heating. Water puri- 
fiers are already being tried in some foreign countries and it 
is believed that their possibilities are such that investigation 
should be made and reported to the association. It is sug- 
gested, therefore, that the subject of water purification by 
means of apparatus supplementary to the feedwater heater 
might properly be studied by your committee during the com- 
ing year, since it appears that the possibilities of this means 
of water purification have never been fully investigated. 


The Exhaust Steam Injector 


The exhaust steam injector, which the committee has been 
requested to investigate, is yet in its development stage in 
this country. From the information available, it seems that 
there is not quite as great a range with the exhaust steam 
injector as with the live steam injector. The range is, how- 
ever, sufficiently great to meet the requirements of the average 
service of American locomotives. This device is extensively 
used in Europe, there being at this time in the neighborhood 
of 6,000 exhaust steam injectors actually in service. 

A report from an English road states that they have 515 
exhaust injectors of the Davies and Metcalfe type, operating 
in both passenger and freight service. The locomotives and 
trains are not as heavy, however, as the general average in 
this country, but since the performance of the device is con- 
sidered quite satisfactory it seems reasonable to expect that 
improvements will shortly be made which will render it 
adaptable to heavier service. The particular road mentioned 
states that all new power purchased is being equipped with 
exhaust steam injectors. 

The type of oil separator used with the Davies and Metcalfe 
exhaust steam injector is the same as that used on the Elesco 
in this country. 

It is difficult to calculate accurately the coal and water 
saving of the exhaust steam injector, because these vary 
largely with the amount of water delivered. Under condi- 
tions of high back pressure, such as are met with when the 
engine is working at maximum capacity, the exhaust injector 
will feed the boiler without the use of any live steam what- 
ever. When the engine is working at low rating, the live 
steam used runs up as high as 214 per cent of the weight 
of water delivered to the boiler. 

The temperature of the water delivered to the boiler is 
highest when the injector is working at its minimum rating, 
but the heat recovery is greatest when the injector is work- 
ing at maximum capacity. 

Tests made in this country have shown coal savings around 
10 per cent to 15 per cent. The best results, of course, are 
obtained when the exhaust injector is kept continually at 
work from one end of the line to the other. Starting and 
stopping the injector not only results in the loss of some 
water in priming, but no exhaust steam is saved when the 
injector is not working. 


Summary 


A summary of trials and experiments of various roads 
with various kinds of feedwater heaters brings out the fol- 
lowing basic principles which should govern heaters as ap- 
plied to locomotives in order to realize their full benefit: 

1. The boiler feedwater shall be heated from a source 
of heat that would otherwise have’ been..wasted. 
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2. The apparatus shall present the greatest possible sim- 
plicity of construction with the smallest possible number of 
wearing parts. It shall occupy as little space as possible 
and be of the minimum weight. 

3. The feedwater heaters should give a continuous and 
certain supply of hot water, the temperature of which will 
increase with an increase of the pressure of the exhaust steam 
or the temperature of the front end gases. 

4. Arrangements shall be provided for separating any 
lubricating oil from either the steam or the water of con- 
densation and the lubricating oi] allowed to enter the boiler 
shall be reduced to a minimum. . 

5. Hot gas heaters or economizers should be arranged to 
present the minimum interference with the passage of the 
gases from the boiler flues to the stack, and should also be 
so constructed as to be quickly and easily removed and re- 
placed. They should have the minimum of separable joints 
within the front end. 

The members of the committee were E. E. Chapman 
(A. T. & S. F.), chairman; E. A. Averill (Superheater Com- 
pany); H. A. Macbeth (N. Y. C. & St. L.); J. A. Carney 
(C. B. & Q.); Geo. S. Mikles (N. Y. O. & W.); G. N. 
Gresley (London & North Eastern); Geo. E. Murray (G. 
T.); J. M. Lammedee (Worthington Pump & Machinery 
Corp.); L. G. Plant (Railway Review); W. A. Larick (N. 
Y. C.); Prof. J. M. Snodgrass (University of Illinois); 
L. P. Michael (C. & N. W.), and G. Von Boden (S. P.). 


Discussion 


H. B. Oatley (Superheater Company) presented a written 
discussion in which he estimated a fuel saving of $1,000 a 
year for the feedwater heater on the basis of a locomotive 
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From this should 
be deducted $150 for investment charges. The only de- 
batable question, he stated, is how much of the remaining 
$850 will be required for additional maintenance. The 
only solution of this question is experience based on a large 
enough number of heaters in service at one place to permit 
this work to be regularly organized. He stated that varia- 
tions in local conditions were such that the experience of 
one road would not answer the question for another. 

The only case cited in which maintenance has been ex- 
cessive was on the Central Vermont, where, in spite of the 
fuel saving effected, the heaters have been removed because 
of excessive terminal attention. E. A. Averill (Superheater 
Company) gave the results of a study of work reports on 
334 arrivals of feedwater heater locomotives over a period 
of one month at one terminal, after the heaters had been in 
use from five to six months. Eighty per cent of the work 
reports contained no reference to the heaters, 95 per cent 
showed no work that would require over 15 min., and the 
remaining five per cent called for inspection or work of 
indeterminate amount. The record was perfect as to failures 
chargeable to the feedwater heaters. 

On the Southern Pacific some trouble has been experienced 
from hot water leaking into the low pressure pump cylinder 
when the heater is not working, thus causing the suction to 
break when the heater is started. To avoid this trouble it 
has been found best to start the heater pump at the same 
time as, or a little before the locomotive, and to work it 
continuously while the locomotive is working. Engines 
with feedwater heaters on the Southern Pacific have been 
found to steam so freely that the exhaust nozzles have been 
increased in size. 


Ai Brake Association Meets in Denver 


To Develop Tolerances for Triple Repairs; Discuss System of 
Central Repair of Engine Brakes 


REPRESENTATIVE gathering of air brake super- 
A visors and foremen from all sections of the United 

States and Canada were in attendance at the thirtieth 
annual convention of the Air Brake Association. The meet- 
ing was held at the Albany Hotel, Denver, Col., on May 1, 2 
and 3 and was exceptionally well attended by representatives 
of the western roads. 

The opening session called to order by the president, Mark 
Purcell, Northern Pacific, was given over to a number of ad- 
dresses and business reports. W. R. Scott, president of the 
Southern Pacific, Texas and Louisiana Lines, gave some of 


the early history of the air brake and told how when he 
was a member of the Traveling Engineers’ Association the 
air brake discussions early demonstrated the need for a 
separate organization to devote its entire time to air brake 
subjects. He paid a tribute to the fertility of invention and 
the energy of the men who have been instrumental in the 
development of the air brake, citing a case in which the 
Westinghouse Air Brake Company had furnished enough 
empty and load brakes to equip several trains in six weeks 
after the need for such a brake had been suggested to the 
officers of the company as a means of facilitating operation 
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of trains on the mountain grades of the Southern Pacific. 

In speaking of the future of the association, Mr. Scott 
said that its opportunities for useful service were as great 
as they have been in the past. One of the things demanding 
its attention in the future, he said, was the relation of auto- 
matic train control to brake operation. The co-ordination 
of the operation of the train control system with that of the 
brake system and signal system under the wide variety of 
conditions encountered on American railroads, he said, pre- 
sented a phase of the subject not covered by the limited 
installations so far made and introduced air brake men to 
a new phase of railway operation. He also expressed the 
belief that the further development of the light and load 
brake should be taken up. 

Mr. Scott said that he had learned that many of the mem- 
bers in attendance had come on their own time and at their 
own expense. This he said should not be. The cost to the 
roads of sending men to the convention he considered in- 
finitely small compared with the value of the work of the 
association, and he suggested that if the association ap- 
proached the individual executives, they could be made to 
see that it would pay them to send their men. 

Mr. Scott referred briefly to the program of the execu- 
tives to provide adequate service to the American people dur- 
ing the current year and said that it had been suggested 
that he tell the association what it could do to help in carry- 
ing out this program. This he said was attacking the prob- 
lem from the wrong end; the air brake men should tell the 
executives what measures should be adopted in their field 
and should formulate their own part in the program. 


President Purcell’s Address 


President Purcell in his address said: “To a large extent 
the state of economy and efficiency reached in railway trans- 
portation in its present stage is due to brake control. With- 
out such control, the number of trains that could be handled 
over a district in a given time would be very much less 
because the trains would have to be spaced farther apart and 
the speed restricted to prevent accidents. 

The maintenance and operation of brakes is one of the 
most important departments of railway operation. The best 
methods of organized inspection and repairs are time-savers 
in getting trains over the road and through terminals. Air 
brake men are best qualified to recommend what practices 
should be followed and now that a greater shortage of equip- 
ment is threatened than was ever experienced before in the 
history of the railroads, there is an opportunity for the air 
brake men of the country to be of great assistance to the 
roads in getting the most service out of the equipment avail- 
able by facilitating more rapid movement of cars and in- 
creased mileage with less time on the repair tracks. 

“The Air Brake Association has acquired a degree of 
authority such that it is being consulted with respect to brake 
matters and train operation more than in the past. This 
points to the need of exercising the greatest care when recom- 
mending or endorsing measures that action be not too hasty, 
but that they be carefully investigated and oe discussed 
in all their bearings before action is taken.” 


S. G. Down Compares American Railways and Those 
in Foreign Countries 


S. G. Down, vice-president of the Westinghouse Air Brake 
Company, who has during the past few years observed rail- 
road performance in most civilized countries, said that none 
of the government controlled roads with which he has come 
in contact can compare in efficiency with American railroads. 
Those who are so ready to attack railway management in 
this country, he said, ought to have to get along with the 
transportation conditions prevailing where the roads are 
operated by the governments. 

One of the great advantages of the railroads in North 
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America as compared with continental Europe is the uni- 
versal interchange of equipment. In Europe, he said, one 
of the greatest difficulties in the way of interchange is the 
number of types of brake equipment employed in the dif- 
ferent countries which will not operate synchronously with 
each other. He stated that in North America there is an in- 
vestment of five hundred million dollars in brake equipment, 
all of which operates interchangeably. The magnitude of this 
investment he cited to show the importance of keeping on 
firm ground as to fundamentals and not introducing any 
changes that will interfere with the universal interchange of 
cars. 

The following papers were read and discussed: 

Expediting Train Movement, by the North-West Air 
Brake Club; Charging Freight Trains and the Use of Re- 
lease Position, by W. F. Peck (Baltimore & Ohio); Causes 
for Slow Operation of Locomotive Air Compressors, by the 
Pittsburgh Air Brake Club; Feed Valve Tests, by the Man- 
hattan Air Brake Club, and two papers on the 814-in. cross 
compound compressor, one by the Central Air Brake Club 
and one by the Dixie Air Brake Club. George H. Wood 
(Atchison, Topeka & Santa Fe), in a brief talk also dis- 
cussed the relation of train control to the air brake. 


Expediting Train Movement 


By The North-West Air Brake Club 


The following is an abstract of a paper presented for the 
North-West Air Brake Club, by H. G. Clark (M., St. Paul 
& S. S. M.): 

In his address before this convention W. R. Scott, presi- 
dent of the Southern Pacific Lines, called attention to the 
impending transportation crisis and stated that among other 
measures to meet the situation, it is proposed to reduce the 
bad order cars from the present 9 per cent to 5 per cent, 
the freight locomotives awaiting heavy repairs from about 21 
per cent to 15 per cent, and to increase the car mileage to 30 
per day. That strenuous efforts in 1920 were able to raise 
the car mileage to only about 25 per day, and that the car 
loading is expected to exceed by from 7 to 15 per cent the 
peak of 1920, will indicate the task before us. 

In his efforts toward maintenance, the air brake man must 
not lose sight of the fact that the air brakes are merely one 
important means toward the end of moving traffic. A train 
or even a car held for brake testing or repairing only, where 
such work could in part or in whole have been done during 
a necessary delay for some other work is an inexcusable in- 
terference with traffic movement. To the extent that the air 
brake man keeps this in mind, informs himself of the operat- 
ing department’s plans for expeditious freight train move- 
ment and submits plans for testing and repairing that will 
utilize dead time to the best advantage and cut necessary de- 
lays for such work to the minimum, will he realize his op- 
portunities. 

But the inauguration of good plans will accomplish little. 
They must be followed up patiently and persistently. There 
must also be a general co-operation by all railways, not leav- 
ing the burden largely to those with steep grades, as has 
been done too generally. A chain is no stronger than its 
weakest link; if mountain roads must make the heaviest re- 
pairs the traffic of the entire country will be materially 
slowed and endangered. 

The thing to strive for is to have the air brakes in such 
condition when the outgoing engine is coupled to the train 
that all that will be required is a formal test to insure that 
the brake condition is as intended, followed by an immediate 
release. 

As no one can argue against the desirability of this and as 
it cannot be even remotely approached if the outgoing test is 
awaited to disclose any defective brakes, it is plain that with- 
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out the incoming brake test no worth-while effort has been 
made to meet the great needs of the times. 

_ It is not enough merely to get an order issued that the 
incoming test shall be made. Some of the first difficulties 
such an order runs into are: 

(a) A delay because the engineman felt it necessary to re- 
charge before applying for the test. This tends toward an 
incomplete recharge and a poor test. 

(b) The brakeman closes the angle cock on the tender 
before the test application is completed, thus destroying the 
test except by a delay to thoroughly recharge and then apply. 

(c) If the train is to be put on two tracks, it is felt that 
the test application cannot be made. This is not so. 

(d) A switchman opens an angle cock soon after the test 
application is made, thus increasing the rate of brake cylin- 
der leakage and spoiling the test. 

(e) If the incoming crew see no car men present they de- 
cide that no test application is necessary. The test application 
should be made invariably. 

(f) Uninstructed switchmen bleed off good brakes before 
they are inspected, thus causing such brakes to be bad 
ordered. 

(g) The air brake inspection is combined with the gen- 
eral inspection, thus taking so much time to complete that 
effective brakes are condemned for leaking off. The air 
brake inspection should be completed within 20 minutes after 
the test application is made. 

(h) The engineman fails to insure a full 20-lb. service 
reduction for the test, often making no more than was re- 
quired for the stop, instead of adding to this enough to make 
the total reduction a full 20 Ibs. 

If full advantage of necessary delays is to be taken to do 
air brake work, then all cars on repair tracks must have 
their brakes so tested as to disclose their actual condition, 
all must be repaired that are not efficient, irrespective of sten- 
cil dates, and all must be cleaned where the stencil date is 
nine months old or more. Full advantage also must be taken 
to inspect the repair brakes, as well as other practicable 
parts, on cars “parked” at transfer and freight sheds, and 
team tracks where the number per day will justify. Motor 
driven compressors requiring no care other than occasional 
inspection and oiling, and pipes laid on the ground will often 
permit of quickly preparing to do such work. At what time 
is it more important to have a freight car ready to proceed 
than right after it is loaded? And when is there a better 
time to prepare a car for being loaded than when it is being 
emptied ? 

Monthly brake cleaning reports, identifying the cars and 
the previous cleaning stencils, with all cases where the brakes 
were found ineffective within four months after cleaning 
tabulated by home road cleaning points, will make it 
possible to stop inefficient cleaning. 

To have high ideals to strive for is well worth while, but 
to insist that ideals be attained when existing conditions are 
far from ideal will obtain far less results than to stipulate 
merely a moderate improvement. In fact, emergencies oc- 
casionally justify practices deviating from the standard. 
More brakes can be cared for if the brake cylinder pistons 
are cleaned under the car and replaced than if taken to a 
room. To say that the work cannot be done efficiently under 
the car is to ignore that many roads with the best average 
brake maintenance do this. 

Referring to such an emergency as evidently impends, and 
with the distinct understanding that this suggestion does not 
apply otherwise, if at some transfer or freight sheds where 
many cars are available per day it is impossible to get an 
air supply, at least for some time, why not locate and indi- 
cate the ineffective brakes by an incoming test just before the 
cars go to such points, and then clean the brake cylinders 
and replace the triple valves with others that have been 
cleaned and passed over the test rack? This will not only 
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effect a big improvement with no car delay, but if well in- 
structed and reliable men are assigned to the work it is con- 
fidently believed that the results will well justify the tem- 
porary deviation from correct practice until compressed air 
can be supplied. : 

Even if you have a train yard test plant why not have the 
test application made on the incoming trains by the engine- 
men and save time for the train and the car men instead of 
coupling to the yard plant, charging and applying the 
brakes? The need for having the inspectors present when 
the trains stop will reduce the dead time for trains. 

Furthermore, it is easily possible by casual and quick in- 
spection, a twist on each angle cock and retaining valve pipe 
(the latter while changing the triple valve or by vibrating 
it when no change is necessary) and by a pull with a wrench 
on any unions, to very materially reduce pipe leakage with- 
out any air pressure for testing. On one mountain grade 
subject to interchange traffic, unsatisfactory retaining valve 
efficiency was very materially improved by having the train 
inspectors at the previous terminal shake each retaining valve 
pipe and tighten joints that this disclosed to be loose. 

Other possible and valuable improvements with no air 
for testing are turning angle cocks and hose to proper posi- 
tion, tightening loose brake cylinders, auxiliary reservoirs 
and pipes, locating and replacing missing cotters, replacing 
worn-out brake shoes, etc., as well as repairing defects of 
other than the brake parts. 

The will to do all that we can and earnestly looking for 
them will disclose remarkable opportunities for improvement 
without car or train delays, often with no more men, and, 
in many particulars, even without air for testing. 


Discussion 


The discussion of this paper dealt very largely with the 
advantages of the incoming brake test and the difficulties 
generally encountered in making it effective. Some of the 
members advocated the release of the brakes after the train 
had been brought to a full stop in the yard in order that the 
slack might be stretched before making the 20-lb. test reduc- 
tion. This, however, was not generally favored by the mem- 
bers who took part in the discussion because of the addi- 
tional time required and, therefore, the greater difficulty of 
getting the co-operation of the incoming crews and the yard- 
master to make the test effective. It was suggested by sev- 
eral of the members that yardmasters are responsible for the 
greatest opposition to the effective performance of the incom- 
ing test because of their hurry to break up the train. Some 
of this objection can be overcome by permitting them to close 
the angle cock between cuts of five to ten cars behind the in- 
spector, so that the brakes on the cars already inspected can 
be bled off. | 

There was no dissent in the discussion to the opinion that 
the incoming brake test is a most effective means of reducing 
terminal delays and effecting promptness in the dispatching 
of trains through the utilization of terminal time for the 
making of air brake repairs rather than trying to do the work 
after the train is made up and ready to depart from the 
yard. The extent to which the test is effective depends on 
the determination of the responsible officers to make it effec- 
tive, and not on any inherent conditions that may be imposed 
by the test itself. 


Closing Business 


The following officers were elected for the next year: 
President, George H. Wood, A. T. & S. F.; first vice-presi- 
dent, C. M. Kidd, N. & W.; second vice-president, R. D. 
Burns, Penna.; third vice-president, M. S. Belk, Sou. The 
following are the members of the Executive Committee: 
H. L. Sandhas, C. R. R. of N. J.; H. A. Clark, M. St. P. & 
S. S. M.; W. W. White, M. C.; J. J. Flynn, D. & H., and 
William H. Clegg, C. N. 
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Annual Convention of the Master 
Boiler Makers 


RELIMINARY registration of the fourteenth annual 
P convention of the Master Boiler Makers’ Association, 

held at the Hotel Tuller, Detroit, Mich., on May 22 
to 25 incl., indicated a record attendance. About 300 mem- 
bers of the association, 125 representatives of the Boiler 
Makers’ Supply Men’s Association and many guests were 
present. 

The meeting was called to order at 10.15 a. m. by Thomas 
Lewis, general boiler inspector of the Lehigh Valley at Sayre, 
Pa., and president of the association. After the invocation, 
J. C. McCabe, general boiler inspector of the State of Michi- 
gan, acting for the mayor of Detroit, was introduced. He 
reviewed briefly the promotion of safety in boiler requirements 
in the State of Michigan, giving credit to the builders of 
locomotive boilers for the part their methods have played in 
building better boilers and to the members of the association 
in properly maintaining them. The standards of construc- 
tion and material used in locomotive work have aided the 
American Society of Mechanical Engineers materially in de- 
veloping the standards of sections of the Boiler Code. The 
great value of the work of the association is shown in the com- 
paratively few accidents that occur. 


President Lewis, in his annual address, pointed out the 
annual meeting fulfilled two functions—that of giving men 
interested in boiler work the opportunity to meet others whose 
life work was the maintenance of boilers and of providing a 
clearing house for ideas that would be helpful to all. During 
the past year the master boiler makers of the country have 
played a more important part than ever before in keeping the 
motive power of the railroads in condition. The future indi- 
cates that the boiler makers will be under even a greater 
strain to meet requirements made upon them. Locomotive 
boilers must be maintained to as nearly perfect efficiency as 
possible if the roads are to meet increased trafic demands. 
It has been said that 97 per cent of the efficiency of a locomo- 
tive depends on its boiler. The present emergency will not 
permit the practical boiler maker foreman to be ignored and 
his value is being more fully realized by the mechanical de- 
partment officers of the railroads every day. He concluded 
with the advice to the younger members of the trade present 
that work and education were necessary to their advancement 
and that full advantage be taken by them of the educational 
possibilities available through the papers and discussions. 

The remainder of the opening session was occupied with 
the secretary’s and the treasurer’s reports, which indicated 
that the membership is about 400, with almost 200 delinquent 
members in addition, and the association is financially sound. 

On Wednesday committee reports were given on the fol- 
lowing subjects: Hammer Testing of Staybolts on Our Mod- 
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ern Locomotive Boilers Is Now One of the Most Important 
Duties of Local Boiler Inspectors, J. A. Holder, chairman; 
Are the New Combustion Chamber Boilers as Easy to Main- 
tain as the Straight Standard Firebox? Henry J. Raps, chair- 
man; The Finished Material (Boiler Plates) Should Be 
Sound and Free from Cracks, Surface Flaws and Lamina- 
tions, and No Hammer Dressing, Patching, Burning or Elec- 
tric Welding Is Allowed, Charles P. Patrick, chairman; Is 
the Use of Automatic Stokers on Locomotive Engines Injuri- 
ous to the Firebox Sheets? Do the Firebox Sheets Crack 
More Readily in a Stoker-fired Engine than in a Hand-fired 
Locomotive? H. A. Bell, chairman; What Are the Best 
Methods of Detecting Defective Boiler Sheets in the Shop 
Before going to the Laying Out Bench and Put into Service? 
John J. Keogh, chairman. 

The remaining sessions were devoted to committee reports, 
discussions, and the election of officers, as indicated in the 
following: What Is the Standard Method of Applying Flues 
in Locomotive Boilers, Also in Stationary Boilers? Albert F. 
Stiglmeier, chairman; The Life of the Superheater Tube and 
the Number of Safe-ends That Should Be Applied Before 
They Are Cut Down for a Smaller Boiler, J. P. Malley, 
chairman; To Report Topics for 1924 Convention, John F. 
Raps, chairman; Care of Water Tube Stationary Boilers, J. 
J. Davey, chairman. Addresses: Steam Leaks and the Bad 
Effects on the Boiler Plate, D. A. Lucas, chairman; What 
Experience Has Been Had in Connection with the Electric 
Weld Heater, John W. Hoyt, chairman; Report of Committee 
on Rules for Recommended Practice and Standards, Leonard 
C. Ruber, chairman; Reports of Committees; Election. 

The following officers were elected for the next year: 
President, E. W. Young, mechanical assistant to the general 
superintendent motive power, C. M. & St. P., first vice- 
president, Frank Gray, tank foreman, C. & A.; second vice- 
president, Thomas F. Powers, assistant general foreman, 
boiler department, C. & N. W.; third vice-president, John F. 
Raps, general boiler inspector, Illinois Central; fourth vice- 
president, W. J. Murphy, general foreman boilermakers, 
Pennsylvania Lines West; fifth vice-president, L. M. Stewart, 
general boiler inspector, Atlantic Coast Lines; secretary, H. 
D. Vought, 26 Cortlandt street, New York; treasurer, W. H. 
Laughridge, general foreman boilermaker, Hocking Valley. 
Executive board, three years: E. J. Reardon, district in- 
spector locomotive boilers, I. C. C.; Henry J. Raps, general 
boiler foreman, I. C.; J. Nicholson, foreman boilermaker, 
C. & N. W. Executive board, two years: Jeromia Hart, 
foreman boilermaker, C. B. & Q.; K. E. Fogarty, general 


boiler inspector, C. B. & O.; John Harthill, general foreman 
boilermaker, New York Central. Executive board, one year: 
Henry J. Wandberg, traveling boiler inspector, C. M. & 
St. P.; George Austin, general boiler inspector, A. T. & 
S. F.; C. H. Browning, foreman boilermaker, Grand Trunk. 
Chairman of the executive board, E. J. Reardon; secretary, 
H. J. Raps. 
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Hydro-Pneumatic Convertible Wheel Press 


HE hydro-pneumatic wheel press illustrated has been 
T designed by the Chambersburg Engineering Company, 
Chambersburg, Pa., so that it can be easily converted 
from a vertical to an inclined type press or vice versa. It is 
therefore, adapted for use in connection with either an over- 
head traveling crane, or lifting heoks carried by a trolley 
running on a removable I-beam supported on the press. In 
the illustration the machine is arranged as a vertical press 
with the lifting hooks in position. When the I-beam which 
carries the trolley for the lifting hooks is removed, the ma- 
chine is transformed into an inclined type press, allowing 
chains or cables of an overhead 
crane to clear the upper tie bar 
when handling wheels and axles 
in and out of the machine. 

Provision is made in this design 
for an extra rapid movement of the 
press ram out against the work by 
means of compressed air. A heavy 
counterweight is used for the pull- 
back, being connected to the ram 
with a wire rope running over a 
turned sheave, thus assuring rapid 
return of the ram. 

The pump is made from a solid 
steel forging, and is of the tri- 
plex, single-acting type, driven by 
a shaft well supported in double 
bearings. All valves in the pump 
are made of monel metal. Trip 
levers control the movement and 
speed of the press ram without 
stopping the pump or motor. If 
desired, the ram can be held 
against the work under full ton- 
nage indefinitely. The levers for op- 
erating the press are conveniently 
located and are easily and quickly 
operated in a natural rotation. 

The machine is practically of all 
steel construction, the main cast- 
ings being made of carefully an- 
nealed open hearth steel of a 
special analysis. The cylinder is copper lined, truly bored 
and burnished. The ram is made of close grained charcoal 
iron and is turned and finished with a rolling process, thereby 
giving it a surface which resists the corroding action of water 
and keeps it in a smooth and polished condition. The inside 
end of the ram is provided with a cup leather of improved 
design, arranged with a spring ring to prevent the collapse 
of the leather and loss of water when the ram is returning. 
The resistance beam is carried by turned rollers on planed 


ways. It is provided with a removable top and a removable 
yoke. The opening in the resistance beam is sufficiently 
large to admit the largest diameter axles easily. A jib crane 
is attached to the cylinder beam, to carry the ram distance 
piece, which permits it to be swung out of the way when got 
in use. The tie bars are steel forgings, arranged with ma- 
chined stops at suitable distances apart to accommodate 
standard M. C. B. axles. There is provided on the press 
a large pressure gage, graduated to show tons pressure on the 
ram and also pounds pressure per sq. in. Also a safety 
valve is provided on the pump to prevent overloading the 


Chambersburg Hydraulic Wheel Press Arranged to be Used as Vertical Type 


press. A rear guard completely covers the gearing. This 
machine has a massive plate and it can be bolted directly to 
the concrete foundation. ; 

Simple design, durable construction and ease of operation 
are features of the wheel press illustrated. It can be used for 
mounting one or both wheels simultaneously, and demount- 
ing one wheel at one pressing. It is made in sizes ranging 
from 34 in. to 120 in. between the tie bars, and from 100 to 
1,000-ton capacity. : 


Special Toolholder for Turning Tires 


Armstrong, Whitworth & Company, Ltd., London, 
S. W. 1, England, has developed the interesting special 
toolholder with circular cutters illustrated. This toolholder 
was developed in an effort to eliminate the necessity of chip- 
ping and grinding the hard places in tires. It was also de- 
sired to turn the hardest tire without removing more metal 
than necessary to bring the tire back to its true form. 
Normally, two cutters are inserted in one holder, and when 
turning, one cutter is presented to the work at the edge of 


Fa turning locomotive and car wheel tires, Sir W. G. 


the tread, the other cutter being presented in the center of 
the tread; thus each tool has to traverse only one-half of 
the width of the tire. The last named cutter being pre- 
sented to the middle of the tread, where the tire is usually 
hardest, has a better chance of standing up to the work by 
virtue of the fact that it is cool and the edge has not been 
dulled by traversing the first portion of the tread before 
reaching the hard place. 

The radius of the cutters is equal to the radius of the tire 
at the point where the tread joins the flange. Thus, by the 
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use of a simple gage, the radius can be formed by the rough- 
ing tool. The cutters are made of Super Tyr steel which is 
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Armstrong-Whitworth Toolholder With Circular Cutters 


hardened in water and has the necessary qualities to turn the 
hard places in tires. 
The cutters themselves are inserted in the holder with- 
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out keys or screws and therefore when turning exceptionally 
hard places, it is a simple matter to withdraw the rest and 
turn the cutter slightly bringing a new cutting edge up to 
the work. The top of the cutter is ground slightly concave 
to give the necessary top rake, this rake varying according 
to the hardness of the tires. By means of a simple fixture 
on an ordinary surface grinding machine, these cutters can 
be reground in a few minutes. All the grinding takes 
place from the top, and as the cutter is ground down, thick- 
ness rings are inserted beneath the shoulder in order to 
maintain the correct height on the cutting edge. By this 
means the cutter is ensured a long life. In fact two of these 
cutters have double the life of an ordinary round nose 
roughing tool. At the same time the holder is a permanent 
item of equipment. The abutment X, in conjunction with 
a mark on the rest, will assist in resetting tools in the same 
position. 

This arrangement is said to have been thoroughly tested 
with the hardest tires with complete success. 


Fighty-Inch Standard Driving Wheel Lathe 


HE wheel lathe illustrated has been placed on the mar- 

| ket by the Putnam Machine Works of Manning, 
Maxwell & Moore, New York, to handle driving 
wheels with 28 in. to 75 in. diameter treads, as a consider- 
able number of railroad shops are never called upon to turn 
wheels above this diameter. Convenience of operation is a 
special feature, and by a unique arrangement in which a 
clutch is used to drive the faceplate through the feed pinion, 


Putnam 80-in. Wheel Lathe Driven by A. C. Constant Speed Motor 


six additional faceplate speeds are obtained for journal 
turning. 

Each faceplate is equipped with four improved Putnam 
adjustable equalizing driving dogs. The tailstock has power 
traverse by an individual motor; a friction clutch allows the 
motor to be started under no load, and an automatic trip 
throws the clutch out when the tailstock has run back far 
enough to take the wheels out of the machine. This trip is 
adjustable for different lengths of axles. 

The tailstock is clamped by two large bolts on front and 
two on the rear which engage T-slots in the bed. These 
bolts are set up by two wedges actuated by a right and left- 
hand screw, equalizing the strain on each bolt and quickly 
and firmly clamping the tailstock to the bed. This device 
is operated from either the front or the rear of the machine 
with a ratchet wrench. 

The tool rests have in and out adjustment on the bed 


sufficient to turn wheels from 28 in. to 75 in. tread diam- 
eter. The tool slides have in and out adjustment and 
longitudinal power feed. The slide bases have hardened 
and ground steel plates on the surfaces where longitudinal 
tool slides bear. Combination tool blocks reduce the num- 
ber of operations to a minimum. Each tool slide has one 
roughing tool and forming blades mounted side by side, 
each independently detachable for regrinding. A set of 
forming blades is furnished with each machine. 

The feeding mechanism gives several impulses per revo- 
lution and is practically continuous. The feed ratchets oper- 
ate in either direction and are of the enclosed type. A 
calipering attachment is furnished as regular equipment. 
Suitable telescoping sheet iron guards extend between the 
faceplates entirely covering and protecting the working parts 
from chips and scale. 

When so desired the machine is equipped with single or 


Outside Journal Turning Attachment 


double quartering attachments with capacity for quartering 
wheels of locomotives with 24 in. to 36 in. stroke. 

Either inside or outside journal-turning attachments or 
both can be supplied when wanted; there is power feed to 
both these attachments. With the inside attachment both 
journals can be turned simultaneously and finished from 
hub to hub if necessary. There is a power cross feed for 
facing hub liners. 
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The lathe can be furnished with power cross feed for fac- 
ing the sides of tires and can also be arranged for boring 
tires. It is so designed that it may be readily arranged to 
handle narrow or broad gage wheels. 

The drive can be either by single pulley belt, 30 hp. con- 
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stant speed motor, or 30 hp. adjustable speed direct current 
motor. Faceplate speeds of .5-.7-.9-1.1-1.5 and 1.9 r.p.m. 
for tire turning and 4.4-6-7.6-9-12.6 and 16 r.p.m. for 
journal turning are obtained while 14-14-34 and 4-in. feed 
per revolution are provided. 


Locomotive Frame Slotting Machine 


N innovation in the design of locomotive frame slotting 
A machines has recently been produced by the Niles- 
Bement-Pond Company, New York. The principal 
departure from conventional practice lies in the method used 
for the main drive of each unit. The former method of se- 
curing the reversing motion was by means of the familiar 
crank and connecting rod or through the use of reversing 
pulleys and belts for transmitting power to a rack on cutter 
bar. The new design utilizes a reversing motor. mounted 
on each head which, driving through one pair of gears only, 
rotates a vertical screw that directly engages the cutter 
bar. 

The motors are 20 hp. each, with a 4 to 1 speed range. 
The. cutting and return speeds are controlled independently, 
and any combination between them can be obtained within 
the speed ranges of the motor. The return speed range lim- 
its are naturally much higher than those assigned to cutting. 
Two dials on the contactor panel are connected with the 
rheostats which govern these two-speed functions. The de- 


of the bed for the longitudinal feed and traverse of the head. 
The same motor is used for feeding and traversing the saddle 
along the crossrail through another gear train. The control 
and operation of both feed and traverse is electrical. A dial 
set at the desired feed point allows the feed motor to make 
one or more revolutions intermittently by means of which 
the desired feed is obtained. Throwing a switch allows the 
motor to run continuously, giving fast traverse of either 
head or saddle as desired. : 

Slotting at an angle too steep to be covered by the swivel- 
ing feature of the crossrails is necessary at the ends of some 
locomotive frames, and this requirement is met in this ma- 
chine by combining long and cross-feeds for simultaneous 
action. By change gears and swing arms, combinations be- 
tween these feeds may be effected to slot any angle up to 
45 degrees. 

These machines are built with from one to three heads and 
in any desired length of bed. The machine illustrated has a 
bed length of 60 ft. Each head is self-contained and inde- 


Niltes-Bement-Pond Locomotive Frame Slotter With Individual Reversing Motor Drive for Each Unit 


sired cutting speed is set on one, the return speed on the 
others. The motor is reversed by automatic contactors gov- 
erned by a pilot switch, actuated by the tripping of adjust- 
able dogs on the cutter bar. The dogs are set by hand at 
locations that give the desired length and location of stroke. 
The maximum stroke is 38 in. 

Another novel feature of the machine is found in the 
feed arrangements employed. Each head has its own motor 
for feeding and traversing the head along bed and the saddle 
along crossrail. This motor through gears and shafts en- 
gages with and revolves nuts on fixed screws along each side 


pendent in every way. The head comprises two principal 
members, the yoke and the crossrail. The latter can be 
swiveled in the horizontal plane for cutting tapers and 
angles. The openings in the yoke are 61 in. wide and 41 in. 
high, which accommodates six 6-in. frames or four 8-in. 
frames set on the bed for simultaneous slotting. 

The extension tool bar is cylindrical in form, has a relief 
socket on the tool apron, and has its upper bearing in the 
cutter bar. The tool bar is revolved by a worm wheel 
gearing and hand wheels for setting tools or for cutting 
fillets. 
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Hand Feed Levers for Boring Mill 


HE vertical boring and turning mill of today retains 
T much of its criginal form, but facilities for quick 
change in a r«nge of selective feeds and speeds, for 
more efficient and greater power application, and for con- 
venience and accuracy in operation have made the machine 
Improve- 


of past decades into a modern production unit. 


Bullard Maxi-Mill Equipped with Hand Feed Levers 


ment in materials of construction, the use of heat-treated 
alloy steel in gears and shafts, continuous lubrication of all 
working parts, and the simplicity and convenience of con- 
trol have aided in the development of a mill which far 


surpasses the older type of machine on any class of work. 

The Maxi-mill, a development of the Bullard Machine 
Tool Company, Bridgeport, Conn., embodies all of the 
above mentioned improvements in boring mill design and 
is now equipped with hand feed levers, a new feature which 
has proved extremely valuable in many classes of work. 
In many cases hand feed in heavy cutting is essential 
to high grade production both in quantity and quality, and 
definite aid to the operator not only conserves his energy 
but assures increased production and even greater accuracy. 
The many kinds of jobs done on the Maxi-mill in rail- 
road shop and roundhouse work is one example of this. 
The tendency of the operator on any new work to start 
each cut by hand before throwing in the power feed is gen- 
erally recognized. By using the hand feed levers the oper- 
ator may stand in position to closely observe the cut while 
the greater leverage is of great advantage in holding. the 
tool to the work against tough scale, or when machining 
chilled cast-iron or cast-steel. When the method of form 
templet and pointer attached to the tool slide is used, the 
levers permit the operator to watch this closely, guiding the 
cutting tool with greater ease and accuracy. 

In construction each hand feed lever is pivoted on a free 
swinging collar mounted on the hammer hand wheel sup- 
porting bracket. Hardened steel clutch teeth, on the hub 
of the hand wheel and on the hand lever are engaged by a 
slight forward movement of the lever. When not actually 
held in engagement the lever automatically drops out of en- 
gagement, a feature assuring absolute safety in operation. 

The advantages to be gained by using hand feed levers are 
apparent from the foregoing paragraphs and have been duly 
impressed by experience on anyone who has attempted to 
force a tool into a heavy cut by ordinary methods. The 
new feature is in line with modern developments for in- 
creased production, greater accuracy, and operating con- 
venience. | 


New Pump for Hydraulic Wheel Presses 


HE pumping unit of a hydraulic wheel press is more 
subject to deterioration on account of wear than any 
other part of the machine and with this fact in mind 
the Hydraulic Press Manufacturing Company, Mount Gilead, 


400-Ton Hydrauilc Wheel Press Equipped With Improved Three-Plunger Pump 


Ohio, has developed a new pump featured by extreme 
rigidity, and careful guiding of all reciprocating parts, with 
provision for take up or replacement of all parts subject to 
wear. 


An assembly of a three-plunger high and low pressure type 
of this pump which is known as the Class SS vertical single- 
acting type is shown in the illustration applied to a 400-ton 
hydraulic wheel press. The cylinder block is mounted on a 


Close-up View of Pump 


casting which acts as a cover to the self-contained reservoir. 
This cover 13 provided with machined pads for the forged 
steel cylinder block and the cast crosshead guide. 

The cylinder block is a one-piece steel forging with 
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plunger and valve cavities bored out, and renewable 
screwed-in bronze seats provided for the valves. Secured to 
the cylinder block and carefully alined with it is a one- 
piece cast crosshead guide provided with babbitted bearings 
of ample area. The crossheads are designed with a large 
diameter so that the bearing pressures resulting from side 
thrust from the connecting rods are extremely low. The 
crossheads are provided with wedge-type, brass-fitted, ad- 
justable take ups. Grease cup lubrication is provided at this 
point. An adjustable spring-loaded safety valve of the latest 
type is used. 

The Class SS pump is furnished in either two or three- 
plunger types, the former ordinarily being of the high pres- 
sure type while the latter is provided with one low and two 
high-pressure plungers. Both are provided with automatic 
knock-out or pump-unloading valves of the spring loaded 
type which are connected to the pressure chamber. The 
springs are set to balance a predetermined hydrostatic pres- 
sure and when this pressure is exceeded the springs compress 
and cause a system of levers to raise the suction checks from 
their seats thus rendering the particular cylinder which 
they serve inoperative. This is accomplished automatically 
and is particularly valuable in a wheel press since it permits 
the low pressure part of the stroke to be accomplished at 
high speed with all of the plungers of the pump operating. 
As the work in the press becomes more difficult and the pres- 
sure builds up, the knock-out valve on the low pressure 
cylinder functions as above described and holds the check 
off its seat rendering the cylinder inoperative during the bal- 
ance of the high pressure stroke. The high pressure cylinders 
are also provided with knock-out valves which are adjustable 
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and can be set to release at a predetermined high pressure 
point thus making it impossible to put an undue strain on 
the mechanism. This eliminates wear on the safety valve 
seats since that device is required to perform its duty only 
as an emergency safety appliance. 

In addition to operating automatically the knock-out 
valves just described are provided with hand levers and may 
be thrown out thereby at the will of the operator. This per- 
mits a very minute control of the pressure stroke without 
changing the comparatively slow-moving operating valve 
and is particularly valuable at the completion of an accurate 
and difficult pressing operation. By the use of these hand 
knock-out levers, the movement of the press ram may be con- 
trolled down to one stroke of the pump. The hand levers 
in no way affect automatic operation of the knock-out valves. 

The pump illustrated is arranged for direct-connected 
motor drive but it may also be provided with belt drive 
through tight and loose pulleys. The considerable distance 
between the eccentric shaft and the crosshead is an advantage 
since it reduces angular thrust on the crossheads. The 
eccentrics, driving the pump, are of exceptional size, thereby 
reducing the bearing pressures. They are provided for take 
up and equipped with grease cup lubrication. The eccentric 
shaft is a heavy steel shaft with the eccentrics keyed on. The 
Class SS pump is provided in four sizes from 71⁄4 hp. to 
15 hp. with considerable possible variation of capacity in 
each size made possible by a selection of plunger sizes. The 
entire stationary portion of the pump is rigidly tied together 
which maintains accurate alinement. All moving parts are 
amply guided. Wearing surfaces are provided either with 
antifriction metal or approved lubricating devices. 


American Saw Table and Hand Jointer 


HE universal saw table, illustrated in Fig. 1 and made 
by the American Saw Mill Machinery Company, Hack- 
ettstown, N. J., has been equipped with motor drive. 

The main table tilts to an angle of 45 degrees, and it is also 
a rolling table for cut-off work. Two arbors are provided, 
either one of which can be quickly placed in cutting position. 
These arbors are carried in ball bearings. Convenient hand 


Fig. 1—American Motor-Driven Universal Saw Table 


wheels provide for tilting the table and for adjusting the 
saws; a suitable guard is also provided for the saw. azu all 
necessary ripping ənd cut-off and mitering gages. The 
table is 44 in. by 38 in. and saws up to 14 in. in diameter 


Fig. 2—Direct Motor-Driven Hand Jointer 


may be used. The shipping weight with the motor is about 
1,600 1b. 

This company also has developed a universal saw bench 
with tilting table, the table being 36 in. by 48 in., with hand 
wheel adjustment for raising and lowering and also hand 
wheel adjustment for tilting the table. The motor is direct 
connected to the countershaft, and from this same counter- 
shaft may be driven the mortising attachment, furnished with 
the machine on special order. Saws up to 20 in. may be 
used. 

Fig. 2 illustrates an application of direct motor drive to the 
American hand jointer, the motor being mounted on a sub- 
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stantial frame attached to the side of the main jointer base. 
The motor is connected by means of a flexible coupling. 
This motor drive is applied to 12, 16 and 20-in. jointers. 
The jointers are provided with a new type of round safety 
four-knife heads. 

The American bench jointer has also been improved, being 
more substantial than earlier models and equipped with a 
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1-hp. direct-connected motor, mounted on a substantial base 
which is part of the main jointer base, and connected to the 
cutter head by means of a flexible coupling. This machine 
carries four 8-in. knives fitted to a round safety head. The 
jointer table is 48 in. long overall and the machine is 
equipped with all of the adjustments of a standard hand 
jointer. 


Direct-Connected Motor-Driven Bending Rolls 


HE illustration shows a No. 2 Cleveland pyramid type 
bending roll, spaced 10 ft. 2 in. between housings, 
recently designed and built by the Cleveland Punch & 

Shear Works Company, Cleveland, Ohio. 

This machine is direct connected, motor driven, entirely 
self-contained and is arranged for power raising and lower- 
ing of the top roll. One of the lower rolls (8 in. in diameter) 


provided so that either end of the top roll may be raised 
and lowered. An additional single clutch is used for start- 
ing the rolls. 

This bending roll, as shown in the illustration, is featured 
by rigid construction and parts so proportioned as to stand 
the stresses imposed on them with an ample factor of safety. 
The roll boxes, yoke and elevating screws are all scientifically 


Power Bending Rolls Recently Made By the Cleveland Punch & Shear Works Company--A Compact Motor-Driven Unit 


has three splines; the other lower roll has two splines and a 
flanging groove. The upper roll is 11 in. in diameter. It 
will be noted that none of the gears protrude into the founda- 
tion, hence no expensive pit is required. Two clutches are 


designed and made with a view to strength and durability. 

When it is desired to drop the hinge at the right end, 
the cover plate can readily be lifted from the shoulder belts 
and the yoke dropped by one man. 


Two New Developments in American Lathes 


NE of the two most important, recent lathe develop- 
ments of the American Tool Works Company, Cin- 
cinnati, Ohio, is the new automatically-oiled, 12-speed, 

geared head illustrated in Figs. 1 and 2. On all sizes of 
American lathes up to and including the 36-in. medium pat- 
tern lathe this mechanism provides 12 mechanical spindle 
speeds in geometrical progression. All gears in the head 
are heat-treated manganese steel, of high tensile strength, 
and all speed change gears are hardened. The entire head 
is designed for maximum durability, low maintenance ex- 
pense, and ability to perform the most severe service without 
appreciable deterioration. 

Only three shafts are used in the new head. Therefore, 
the gear centers can be located farther apart, using larger 
diameter gears than in the average four-shaft head. The 


entire mechanism operates in a bath of oil, which in con- 
junction with the liberal proportions of the gears and shafts, 
and the carefully selected materials tends to insure long and 
satisfactory service with minimum wear. 

As an example of the great power and rugged construction 
of the American automatically-oiled geared head, the 24-in. 
heavy pattern lathe is said to work a 20-hp. motor at its full 
capacity, while on the belt-driven head, the power is delivered 
to a 16-in. driving pulley by a 6-in. double belt. 

The head is under instant control through either of two 
levers, one located at the right side of the apron, and the 
other at the left side of the head. These levers operate the 
powerful friction clutch incorporated in the driving pulley or 
the driven gear of the motor train, if motor driven. A power- 
ful band brake operates in unison with the friction clutch, 
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and is engagéd when the friction is released, and vice versa. 
In order to remove the belt pull from the driving shaft the 
pulley is bronze bushed and mounted on a long steel sleeve 
of large diameter, which takes the belt pull. Another decided 
improvement is the gear tooth clutch used on the high speed 
drive, providing ease of engagement and durability. 

The automatic oiling system employed is a new develop- 
ment by means of which a geared pump, accessibly located 
inside the head, pumps oil from a reservoir in the bottom of 
the head to a filtering and distributing tank in the head 
cover, from which every bearing in the head is lubricated. 
Oil cascades over the gear teeth, keeping them constantly lu- 
bricated. Every drop of oil used for bearing lubrication is 
thoroughly cleansed and strained, thus insuring perfectly 
clean lubrication. 

The oil first flows into a settling tank (Fig. 2) in the lower 
head casting, where all heavy particles of foreign matter settle 
, to the bottom. As the oil accumulates in this settling tank it 


Fig. 1—American Lathe With Automatically Oiled Geared Head 


overflows into a straining compartment, where it passes 
through a fine mesh metal gauze strainer into the pumping 
reservoir. From this point it is lifted by the pump into the 
filtering tank in the head cover, where it is filtered through 
a felt pad '4-in. thick before it reaches the distributing 
chamber, from which it is led to the various bearings located 
in the head. 

A removable plug in the bottom of the settling tank pro- 
vides means for removing the sediment from the tank, while a 
signal glass in the supply line from the straining compart- 
ment to the filtering tank shows the operator how the oil 
pump is working. 

The new portable lathe illustrated in Fig. 3 is a recent 
addition to the American line. It has been developed pri- 
marily for railroad shop service and the factors of particular 
importance for such service have been given particular at- 
tention. The lathe is built in four sizes, 12-in., 14-in., 
16-in., and 18-in. It is an exceptionally powerful and rigid 
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machine, with the weight so distributed that it can be easily 
moved about the shop. 

The motor is located in the leg under the headstock, thus 
bringing the center of gravity close to the floor, and minimiz- 
ing the tendency to overturn when moved on an uneven floor. 
Power is transmitted to the twelve-speed, automatically-oiled, 
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Fig. 2—Large Diameter Gears—Geared Head Oiling Diagram 


geared head through either a belt or chain, and the machine 
is under constant control through a mechanical apron control 
lever at the right side of the apron. This lever engages and 
disengages the starting friction, and also operates the brake. 

The lathe is mounted on three substantial cast-iron wheels 
running on ball bearings, and is supplied with a long handle 


Fig. 3—Portable Lathe for Use in Railroad Repair Shops 


so counterweighted that when released it brings a shoe into 
contact with the floor, which prevents movement of the lathe 
while in the operative position. 

For driving this machine either a direct or alternating cur- 
rent, constant speed motor may be used, or, if preferred, a 
four-speed, simplified geared head can be furnished in place 
of the twelve-speed head, which is designed for use with a 
3 to 1 direct current, variable speed motor. 


Stationary Boring Bar for Cylinder Bushings 


N unusual boring problem has been solved by the 
A Pedrick Tool & Machine Company, Philadelphia, Pa., 
in the stationary boring bar illustrated, having a 
cutter head which does not revolve but feeds along the bar. 
It was desired to bore large locomotive cylinder bushings 


on a relatively small vertical boring mill and this boring 
bar, shown in a horizontal position in the illustration but 
used vertically, enables the operation to be performed. The 
inside diameters of the bushings to be bored are 28 and 50 in. 
and the length 44 in. This made the distance under the 
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tool post of the boring machine limited, greatly increasing 
the difficulty of designing a suitable boring bar. 

Referring to the illustration, the greater part of the bar 
is like the standard Pedrick 414-in. cylinder boring bar but 


Pedrick Boring Bar Used for Boring Locomotive Cylinder Bushings 


with a shank turned down to fit into the toolpost. The 
end of the shank is cross slotted to receive the holder. The 
right end of the bar is bored for a pilot, held in the table of 
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the boring mill. Hence the bar is supported both on the 
top and bottom, an essential feature in view of the dimensions 
of the bushings. 

The provision of a feed mechanism was also something o 
a problem. It was found that merely affixing a star wheel 
to the end of the feed screw would necessitate such a deep 
slot or gash in the bar (owing to the let-in screw) that the 
latter would be less strong than necessary for the job. 
Furthermore, the bearing of the screw plus the star wheel 
would make the bar an inch or so too long. 

The illustration shows the feed gearing arranged with 
axis parallel to the bar, and with the star wheel on the end 
where it can function without weakening the bar. The 
bushing being bored carries a knocker, which engages the 
star at each revolution and causes the cutter head to feed 
downward. On a test run it is said that this bar worked 
satisfactorily and that considerable economy resulted by bor- 
ing the bushings in this manner on the same machine upon 
which they were otherwise machined. The boring mill was 
kept working to capacity and there was no rehandling and 
resetting of the work. 


Forty-eight Inch Car Wheel Borer 


HE new 48-in. car wheel borer brought out by 
the Niles-Bement-Pond Company, New York, com- 
prises several features which tend toward increased pro- 

duction and safety. The frame itself, all one casting, has been 
made heavier, which promotes output because of greater 
rigidity gained with the accompanying ability to take heavier 
cuts. The pattern of the frame has been altered in such a 
way as to give greater support to:the hub-facing bar which 
also makes heavier cuts possible. 

The automatic self-centering chuck is an interesting and 
time-saving feature of the new model. After the wheel to 
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An Automatic Self-Centering Chuck Is a Feature of the New Niles 
48-in. Car Whee! Borer 


be bored. has been swung into place on the table by the 
motor-driven crane supplied on each machine for that pur- 
pose, the motor is started at a slow speed in the regular way. 
A mechanism in the table causes the chuck jaws to move 


inward until they engage the wheel tread. When the job 
is firmly chucked, the table commences to rotate and the 
driving force employed after the cutting operation begins 
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Bis 
View Showing Rugged Main Drive and Crane Motors 


only serves to further lock the wheel in the jaws. When the 
job is finished, the motor is reversed and relative motion be- 
tween the driving gear and table serves to loosen the jaws 
and withdraw them toward the periphery of the table after 
which the motor is stopped and the wheel removed by the 
crane. 

The boring bar counterweight operates down an incline on 
the back of the machine frame, and is so arranged that in 
the event of the support chain breaking, the counterweight 
is prevented from falling. 

Where a shop is equipped with direct current, dynamic 
braking can be applied. For either direct or alternating cur- 
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rent, the machine uses reversing motors, the different table 
speeds being obtained by using a variable speed motor in the 
case of direct current and a constant speed slip-ring motor 
operating through a speed change box where alternating cur- 
rent is used. No clutches are used in either case. 
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Although the machine can be furnished belt-driven for 
shops which are not able to provide individual motor drive, 
electric drive is recommended for economy of power con- 
sumption, dynamic braking, and reversing motor features as 
well as the use of a motor for operating the small crane. 


. Conveniently-Operated Heavy-Duty Slotter 


N 18-in. heavy-duty slotter of special interest on ac- 
count of the features incorporated for convenience of 
operation has been built recently by the Betts Machine 

Works of the Consolidated Machine Tool Corporation, New 
York. 


The ram is driven by a 714-hp., alternating current motor, 
constant speed squirrel cage type, with a suitable range of 
ram strokes provided through sliding gears in a box on the 
back of the machine. 


Quick stopping of the ram is accomplished by means of a 
friction clutch and brake mounted between the motor and 
speed gears. The clutch and brake are engaged and dis- 
engaged by means of a lever controlled from the operating 
position, making it unnecessary to stop the motor when stop- 
ping the ram. This saves drifting time common to alternat- 
ing current motors. In other words, the ram can be stopped 
instantly in any position. 

The tables are equipped with quick power rapid traverse 
driven by a separate 3-hp. motor. Lever B disengages the 
feed and engages the power rapid traverse, selective to either 
saddle or tables by sliding a slip gear into position. The 
motor has rotor windings of the high resistance type to pro- 
vide for quick stopping, and is equipped with a reversing 
magnetic control panel. A push button station, providing for 
start, stop, reverse and jogging movements, is mounted in a 
convenient position. The small motor is mounted on the 
underside of the saddle out of the way. All the control levers 
are arranged for easy manipulation. 


Other features include a relief tool apron made of steel, 
adjustable ram and ram guide for adjusting the stroke to suit 
the height of the work; large diameter feed cam requiring 
minimum of ram stroke for feeding action, one piece rigid 
frame designed to eliminate spring under heavy cuts, conve- 


nient arrangement of speed changes through sliding gears 
controlled from operating position, and adjustment of feed 
convenient for operation. 
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Betts 18-in. Heavy-Duty Slotter Easy to Operate 


A New Material for Making Gears 


MATERIAL for making gears which possesses the 
qualities of quietness in operation, strength and prac- 
tical imperviousness to oil, which is not affected by 
atmospheric changes, which is elastic and long lived, which 
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Textoll Gear Board Designed to Make Strong, Quiet Gears 


makes the use of metal shrouds unnecessary and which is 
vermin proof, has recently been devised and placed on the 
market by the General Electric Company, Schenectady, 


N. Y. Itis known as Textoil gear board and consists of 
layers of an especially strong, closely woven canvas, highly 
compressed and permanently held in compression by means 
of a compound with which the whole mass is fully impreg- 
nated and finally set by a curing process. These boards are 
35 in. square, the thickness ranging from 14 in. to 3 in. 
(both inclusive). 

The refinements made for increasing machine efficiency 
have increased speeds to the extent of producing excessively 
noisy gear trains. Gears of Textoil board are said to have 
proved highly effective in quieting them. Shocks and vibra- 
tions of surrounding parts are also largely eliminated where 
this material is employed, because of its elasticity. The 
elasticity which characterizes it is due to special treatment 
of the fabric that leaves the finished board with live cotton 
fibers. 

Textoil is nearly as strong as cast iron and runs equally 
well meshed with cast iron, steel or bronze. Its oil and 
water absorption being practically zero, it may be run in hot 
oil or under conditions in which it is splashed with oil, with 
complete success, while it is also proof against atmospheric 
changes. It neither shrinks nor swells in extreme dryness 
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or dampness, and may be stored indefinitely without damage. 

The use of Textoil gears is advisable in gear trains run- 
ning 700 ft. or more per minute at the pitch line. For gen- 
eral applications the maximum speed should be kept within 
2,000 ft. per minute as usually figured for metal gearing. 
Under suitable conditions of design of surrounding parts, 
the speed may be much higher. 

Common types of machinery on which Textoil gears are 
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used include fractional horsepower motor drives and machine 
tools. For the manufacture of small gears, and as a general 
utility gear material, Textoil gear board is especially adapted. 
As it can be stored indefinitely, it provides an immediate 
supply of gear material from which finished gears can be 
quickly made. Miter gears or bevel gears with the pitch 
angle even greater than 45 degrees can be made satisfac- 
torily from it. 


Putnam Heavy-Duty Boring Mills 


HE Putnam Machine Works of Manning, Maxwell & 
Moore, Inc., New York, has recently developed an 
improved model heavy-duty vertical boring and turn- 

ing mil] in several sizes ranging from 44 in. to 74 in. swing. 
The drive, speed changes, hand manipulations, feed and 
rapid power movements of heads, operation of clutch and 
brake are all centralized and controlled from both sides 
of the machine with equal convenience. All gearing is of 
steel and all bearings are bushed with bronze. 

The table is exceptionally heavy and provided with fin- 
ished parallel T-slots and additional radial slots. The 
table spindle is of large diameter, accurately ground and 
runs in two long bushed bearings in the bed. The table 
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Putnam Mill Featured by Massive Proportions and 
Duplicate Control 


also carries a conical seat which absorbs vertical and side 
thrusts and automatically preserves the spindle alinement. 
The spindle and the conical seat run in a flood of oil. An 
adjustable nut at the lower end of spindle resists any lifting 
tendency. The table drive is by bevel gearing which also 
runs in oil. 

The crossrail is of the three-track type with the traversing 
screws always in tension and located between narrow guid- 
ing surfaces at the bottom. The crossrail is raised and 
lowered by power with stops to automatically limit the up 
and down travel. The saddles are fitted with taper gibs 
for taking up wear. The bars are of rectangular shape 
fitted with gibs for adjustment, and each bar is arranged to 
swivel 45° on either side by means of a worm, controlled 
by a ratchet. 

Binder bolts lock the saddles or bars when desired. 
Ratchets are located on the heads for hand operations and, 
final tool adjustments, large micrometer dials facilitate accu- 


» rail. 


rate and duplication tool setting. Twelve positive feeds 
ranging from .005 in. to 34 in. cover all requirements. A 
safety clutch prevents accident, in case heads or bars meet 
an obstruction while feeding or fast traversing. 

Belt drive is by constant speed single pulley and multiple 
dry disc clutch. Constant speed motor drive is by motor 
of about 1,100 or 1,200 r.p.m. mounted above the gear bex 
and directly geared to it. A gear box, embodying a power- 
ful multiple dry disc clutch and brake, gives twelve selective 
all-geared speeds which are operated by only two levers. 
The friction clutch and control levers are in duplicate, per- 
mitting full control of speeds with equal facility from either 
side of the machine. 

All gears are alloy steel, heat treated and hardened, run- 
ning in a bath of oil. The shafts are of large diameter, 
running in ball bearings of extra large size, thereby reduc- 
ing friction and its attendant wear and upkeep expense, and 
permitting a greater proportion of the power used to be 
delivered at the cutting tool and converted into useful work. 

When driven by an adjustable speed motor of 3 to 1 ratio 
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Rear View Showing Adjustable Speed D. C. Motor Drive 


the motor is directly geared to a three-speed gear box. The 
speed changes are operated by only one lever, which is in 
duplicate, permitting full control of speeds from either side 
of the machine. | 

A separate motor as shown in the accompanying illustra- 
tion drives the power rapid traverse and elevates the cross- 
This motor is only used when the machine is. driven 
by an adjustable speed motor. It will be noted that the 
motors are located on the base rather than high on the 
housings. 
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Bossert Vertical Die Slotting Machine 


RRANGEMENTS have recently been made by the 

John Steptoe Company, Cincinnati, Ohio, to build the 

improved Bossert die slotting machine. This is a 
vertical slotting machine designed especially for use in mak- 
ing round, square and irregular shaped punches and dies. 
Its purpose is to eliminate as much as possible, the hand 
work in connection with die making. Two sizes are now be- 
ing manufactured, one having a length of stroke up to four 
inches and the other up to six inches. The machine is of 
simple construction and there are no complicated parts to get 
out of order. The ram is driven by a crank, connected at 
the upper end of the crank pin to the crank disk on the 
main shaft. The crank pin is adjustable so that the length 
of stroke can be adjusted from O to 4 in. on the smaller 
machine and from 0 to 6 in. on the larger machine. The 
ways are hinged on the upper end in such a way that they can 
be set at a slight angle to obtain the required amount of 
clearance in die opening. The ways are fitted with taper 
gibs. The crank arm at the lower end is attached to a pin 
located in a slot in the ram, the position of this pin being 
adjustable in order that the location of the ram path may 
be altered to suit the work in hand. 

The lower end of the way may be connected by the 
manipulation of a pull-pin to a toggle-joint mechanism 
operated by an eccentric on the main shaft. When con- 
nected, this mechanism moves the ram over a curved path 
on the down stroke, thus enabling it to take curved cuts in 
dies. The mechanism also causes the tool to clear the cut on 
the up stroke, the amount of clearance being adjustable to suit 
the requirements. When the toggle-joint mechanism is dis- 
connected, the mechanism is set for taking straight cuts. 

This improved die slotter can be furnished with cross, 
longitudinal, and circular hand feeds and also with power 


feeds if wanted. A variable-speed gear box, mounted inside 
the column furnishes three changes of speed, these being 
secured by means of a shifting lever, conveniently located 
on the outside of the column. The machine is arranged with 


Bossert Die Slotting Machine of Improved Design 


a circular table graduated in degrees, provided with an index 
pointer. 

The illustration shows the machine arranged for motor 
drive; it can also be arranged for belt drive, which is 
furnished with tight and loose pulleys. 


Face-Grinding Machine with 66-Inch Wheel 


HE Diamond Machine Company, Providence, R. I., 
has recently built for the United States Radiator Cor- 
poration, Detroit, Mich., a face-grinding machine 

designed to grind boiler sections having a height of 60 in. 
To grind work of this height, the machine is equipped with 


Diamond Grinder with Wheel of Unusual Power and Size 


an abrasive wheel having an outside diameter of 66 in. This 
is said to be the largest wheel ever put on a face-grinding 
machine. 

In conformity with the standard design for Diamond face- 


grinding machines, the abrasive wheel is of the sectional type. 
There are 28 separate blocks of 2-in. face and 7%4-in. depth, 
each held with absolute rigidity in a special chuck. The 
design of the chuck will allow the use of 90 per cent of the 
abrasive material in the blocks before it is necessary to re- 
place them with a new set. A wheel dresser built on the 
machine may be used while the machine is operating and 
without stopping production. 


A tremendous cutting power is available at the face of this 
wheel due not alone to the driving force of a 75-hp. motor, 
but also to the kinetic energy stored in the rotating wheel, 
chuck and spindle. The drive from motor to wheel is through 
a Morse sprocket and silent chain and gives a speed of 180 
r.p.m. to the wheel. The wheel spindle has a maximum 
diameter of 9 in. and is provided with ample bearings for 
rotation and end thrust. 


Two large nozzles deliver an easily adjusted supply of 
cutting solution or water to the wheel. Substantial sheet 
metal guards prevent splashing and protect the bearings of 
the machine. A complete automatic system is provided for 
pumping the solution from a 140-gal. tank at the rear of 
the machine, collecting it after-it has passed the wheel and 
settling out the solid material before the solution is circulated 
again. 

The traveling table for passing the work across the ro- 
tating wheel has a platen 36 in. wide and 110 in. long with 
numerous slots for attaching the fixtures and work. The 
table speed is 22 ft. per min. Control of the motion of the 
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table is provided at the front of the machine and also at the 
operator’s position behind the table. Reversal of the motion 
of this heavy table is accomplished with slight shock by means 
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of a patented arrangement of belts and pulleys within the bed 
of the machine. The total weight of the complete machine is 
about 40,000 Ib. 


Variable-Speed Drive for 150-Ton Press 


HE advantages of hydraulic variable-speed drive in 
perfect control of speed, absence of coasting, elimina- 
tion of peak loads and low maintenance have been 
demonstrated in the 150-ton press installation illustrated. 


Type W Oligear Variable-Delivery Pump Driving 500-Ton Press 


Tie Plate Punch on 


in the tie plate punch illustrated which has been 

developed recently at the Hilles & Jones Works of 
the Consolidated Machine Tool Corporation, New York. 
This machine is now used in a prominent railroad shop for 
repunching tie plates in reclamation work. After service 
the tie plate holes become worn and in order to utilize 
these old plates, two new holes are purched at one time, 
diagonally opposite each other, the tie plates then being re- 
placed in service. In addition to the four punch attachment 
to the machine a cross cutting attachment with knives for 
shearing flat, round, or square bars is also provided. Two 
machines of this type are now being used on reclamation 
work. 

Referring to the ilnstration, the rugged construction and 
powerful drive of the machine will be evident. The throat 
depth from the center of the sliding head is 12 in. The 
machine has a capacity te punch six square inches and is 
ample for punching at one stroke, two 34 in. square holes 
through material 34 in. thick. Round bars 214 in. in 
diameter or flat bars 11⁄4 in. by 7 in. made of mild steel 
can also be sheared. The machine is shown in the il'ustra- 
tion fitted with four 34 in. square punches, each controlled by 
a separate hand gag. The punches are adjustable both ways 
344 in. to 6 in. parallel with the main shaft and 3 in. to 
8 in. at right angles to the main shaft. The vertical open- 
ing of the jaw is 261% in. The two filling blocks bolted 
to the bottom of the sliding head, punch helders, die block 
holders and die blocks are all made of steel. The die blocks 
carry dovetail dies, grooved to accommodate the rib on the 
tie plate. The ties are adjustable to correspond with the 
adjustment of the punches. There are two plate strippers, 
and an adjustable guide at the back of the die holder for 
locating the holes. The stroke of the machine is 134 in, the 


Min the features of construction have been included 


This press has been equipped recently with hydraulic 
variable-speed drive by the Oilgear Company, Milwaukee, 
Wisconsin, being used for assemblying spring buffers for 
draft gears. With the new variable delivery pump the press 
averages 35 spring buffers an hour. The draft gear con- 
tains heavy coiled springs which must be compressed at a 
certain point so that iron bands can be put on the assembly. 
This operation requires perfect ram control in both direc- 
tions as well as the ability to stop at a fixed point under 
load, while the bands are applied, the load -being then 
gradually released. 


The type W Ojilgear variable delivery pump which operates 
this press (shown in the right foreground of the illustra- 
tion) is well adapted to these conditions. The control 
handle at the corner of the press is so connected to the 
pump that the pump stroke can be varied from zero to a 
maximum in any direction. Changing the length of the 
pump stroke regulates the amount of oil that is pumped 
into the press cylinder and thus controls the movement of 
the ram with great accuracy. 

This pump is featured by light weight and takes up con- 
siderably less room than a water pump. It is driven by 
a constant speed electric motor. The diameter of the press 
cylinder in this case is 19 in., the ram diameter being 10 in. 


Reclamation Work f 


speed being 25 strokes a minute. All gearing has machine 
cut teeth. Tke clutch is controlled by ar automatic stop. 
AU skaft Learings are bronze bushed. A ratchet spider 
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Hilles & Jones Tie Plate Punching Machine 


fitted on the front end of the main shaft provides for bringing 
the head down by hand. Ten horsepower is required to 
drive this :nachine. 
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Tool Grinder Driven from Main Shaft 


are for everybody’s use, and too often nobody cares 
enough to give them the little attention needed to keep 
them in good condition. When a tool has been ground the 
shifter is given a careless slap and the operator walks away 
often leaving the grinder still running. The result is that 


A S a rule tool grinders in railroad as well as other shops 


with plain bearings in the grinder and also on the counter- ` 


shaft, wear frequently develops to such an extent that the 
grinders become noisy, out of true and cannot be used to 
grind tools accurately. 

With these facts in mind the Fafnir Bearing Company, 
New Britain, Conn., has developed a ball-bearing tool 
grinder, designed to run continuously from any line of shaft- 
ing, doing away with all countershafts and loose pulleys. 
Fafnir alloy steel ball bearings are used, providing long life 
and practically frictionless revolution of the grinding wheel 
spindle. These grinders can run all the time that the plant 
is running without harm to the bearings, being ready for 
instant use at all times. The only attention required is a 
few drops of oil about once in two weeks, and the only time 
the grinders need to be stopped is in changing wheels. 

Railroad shops as a rule are equipped with an insufficient 


number of tool grinders of the type illustrated and many 
of those available are not maintained in good condition as 


Fafnir Ball Bearing Tool Grinder No. 3 


regards bearings and cutting surfaces of the abrasive wheels 
in view of the importance of sharp cutting tools. 


Pipe Machines with Internally Tripped Die Heads 


E Landis Machine Company, Waynesboro, Pa., is 
now making an improved type of pipe and nipple- 
threading machine with internally tripped die head. 
This type of head automatically insures a uniform length of 
thread on nipples and eliminates the necessity of gaging 
each nipple by hand. The new machine will thread, ream 
and chamfer both pipe and nipples. ` 
The drawing illustrates the principles of operation of 
the Landis internally tripped die head. The knurled collar 
A and the clamping rod C are integral. The clamping rod 
C is threaded on one end which screws into a tapped hole 
in the shank of the reamer K. Knurled collar B is integral 


Landis Pipe and Nipple Threading Machine 


with the tube D which is threaded on one end and screws 
into the spider E. Spider E has a square hole through it and 
furthermore is tapped part of the way to fit tube D. This 
gives thread bearings on the four sides of the square hole. 
The reaming portion of the hole in the spider is plain, to 


afford a bearing for the driver H. Driver H has a square 
hole in the end to receive the shank of the reamer K. 

To set the reamer to the correct position, the knurled col- 
lar K is drawn tightly by hand. This clamps together in 
one unit, tube D, driver H and reamer K. The surface Y 
on reamer K has no cutting edge. Therefore, as the nipple 
is being threaded and the end begins to bear on reamer K, 
the units D and H transmit the pressure to spider E. 


Drawing Showing Construction of the Internally Tripped 
Die Heads 


Through the medium of pins F in spider E, rings G and I 
are carried backward for a distance X or until pin M is dis- 
engaged from bushing L. The full opening movement is 
then completed by a spring in the adjusting ring. 

To adjust reamer K longitudinally, the clamping rod C 
is unscrewed by turning knurled collar A to the left. Col- 
lar B is adjusted to right or left for either forward or back- 
ward movement depending upon the length of the thread 
to be cut. 

This new Landis internally tripped die head and machine, 
employing Landis high speed steel chasers and chamfering 
reamers, is made in the 14 in., 114 in., 2 in. and 4 in. sizes 
and in both single and double spindle types. 
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Ball Bearing Hand Grinders and Drills 


HE Cincinnati Electrical Tool Company, Cincinnati, 
T Ohio, has recently added to its line of portable electric 
drills, grinders and buffers a new series of improved 
high-power drills, in %-in., 5/16-in. and 3-in. capacities, 
all of which are equipped with ball bearings and air cooled. 
They are high-speed, production tools for continuous duty, 
with universal motors, for use on either direct or alternating 
current. The housings and end caps are constructed of 
aluminum to give the lightest weight possible. 
The armature shaft and also the gear studs are mounted 


Portable Electrical Hand Drill—Air Cooled, Ball Bearing 


on ball bearings to reduce the friction load to a minimum 
and increase the power. A patent make-and-break switch 
is conveniently located in the pistol grip handle, and has 
a 50 per cent overload allowance. 

These drills are furnished complete, with a three-jaw 


geared chuck, rubber-covered cable, steel-clad non-breakable 
attachment plug and extra detachable side handle. They 
are sent out complete, ready for the work. It will be noted 
from the illustration, that they are particularly adapted for 
close ccrner work. 

The Cincinnati Electrical Tool Company, has also de- 
veloped a series of universal motor hand grinders and 
buffers, in 14 and 14-hp. capacities. The housings, end 
caps, extension and wheel guard, are made of aluminum, as 
in the case of the drills to give the lightest weight pos- 


Cincinnati Universal Motor Hand Grinder and Buffer 


sible. They are equipped with ball bearings throughout, so 
as to reduce friction and give the maximum power. These 
machines are particularly adapted for grinding, buffing and 
polishing of all kinds, and any kind. of wheel, buff, or wire 
brush can be used. 


An Effective System for Storing Oils 


HE oil storage system, shown in the illustration, has 
been developed recently by the Milwaukee Tank Works, 

Inc., Milwaukee, Wis., and proved effective in saving 
leakage, spillage and time of workmen who handle oil out 
of the different containers. In these items alone the in- 
stallation illustrated is said to have paid for itself in a single 


amount of oil can be measured out, waste is eliminated, and 
the different oils are kept in the purest and cleanest condi- 
tion. 

A manhole is provided on each tank so that at any time 
the tank can be thoroughly cleaned. Evaporation losses 
which are always large when oils are stored in barrels are 


Milwaukee Oil Storage System Said to Have Paid for Itself in a Month by Preventing Leakage, Spillage, Deterioration, etc. 


month. The oils are kept in separate containers in battery 
formation, each tank being stenciled to indicate the kind of 
oil it contains and equipped with either a gallon or quart 

p. This system also keeps oils clean and free from 
any grit. With the Milwaukee System, whereby the correct 


prevented, this system being evaporation proof. All the 
battery systems are made in the same size as to length but 
vary in capacities. This system is also sometimes installed 
in railroad cars so that the different stations can be sup- 
plied with any class of oil which they are using in quantities 
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desired. In this manner one man can handle a carload of 
oil and distribute it among the different stations along the 
line without waste. 

Experience has shown that on the average where oils 
are handled in barrels, two per cent is lost by lack of drain- 
ing, five per cent by leakage from barrels in storage, one 


< An Unusual Gang 


NTERLOCKING milling cutters which are made entirely 
| interchangeable as to position and can be used in sec- 
tions or as a complete set-up, are somewhat out of the 
ordinary. Fig. 1 shows such a gang of cutters recently manu- 
factured by the National Twist Drill & Tool Company, De- 
troit, Mich. It will be noted that the entire set-up consists of 
six cutters; two right-hand spiral and two left-hand spiral 
plain milling cutters, also one right-hand and one left-hand 
side milling cutter. 
On a certain portion of the work to be milled, the groove 
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per cent by spillage, two per cent by deterioriation and con- 
tamination. Also four cents per gallon is lost by not buying 
in bulk, insurance is 25 cents a 1,000 gals. higher and 10 
min. per gal. is lost on oil handled from barrels. These 
losses are largely eliminated by the oil storage system il- 
lustrated. 


of Milling Cutters 


becomes wedge shaped, while the remainder of the tooth is 
in the form of a parabola. 

In its practical application this shape has several ad- 
vantages. First, it gives a tooth of uniform strength 
throughout. This in turn means that there is no excess 
metal at any point which might encroach on the very 
necessary chip space. Second, it assures maximum grinding 
life due to the straight portion immediately behind the cut- 
ting edge. Fig. 3 shows the parabolic shape of tooth su- 
perimposed over some of the designs in general use at the 


Fig. 1—Gang of Interchangeable Milling Cutters with Parabolic Shaped Teeth 


produced by the two cutters C and D was not wanted. The 
gang was, therefore, so constructed that these two cutters 
could be removed and cutter B interlock with cutter E, pro- 
ducing a plain surface the full width of the entire gang. This 
width was about 32 in. with the center cutters removed. 
Later it was also found that only two of the cutters, A and B, 
or E and F, could be used to advantage on certain opera- 
tions. 

The arrangement of interlocking lugs is shown in Fig. 1, 
which also shows the chip breakers introduced on all the 
plain milling cutters. The angle of spiral used is about 
35 deg., this being found from experience to insure maximum 


Load distributed 
over fhis area ; 
i 


— 


Fig. 2—Outline of Parabolic Milling Cutter Tooth 


smoothness of operation. All of these cutters are made with 
the parabolic form of tooth now used as standard by the 
National Twist Drill & Tool Company. 

The parabolic principle is to make the teeth in a milling 
cutter of such shape that they possess uniform strength 
throughout. The cutter tooth is considered a cantilever 
beam with the load applied over a small portion of the beam 
near its extreme end. The resulting shape is illustrated in 
Fig. 2. The section opposite where the load is distributed 


present time. Full lines indicate these designs, while the 
parabolic shape is shown in dotted lines. At a it can be 
seen that the straight back tooth is very weak in the middle, 
having no adequate section at this point to take care of the 
load at its outer end. The tooth b has the necessary 
strength, but here is found an excess of metal at p which 
is present at the expense of chip space and which will also 
hinder the easy egress of chips. The same can also be 
said of the tooth c, there being excess metal at r. In this 


Fig. 3—Parabolic Shape Superinposed on Three Common Tooth 
Shapes 


case the distribution of the excess metal also causes au- 
other disadvantage. After repeated sharpenings to a point 
s it will be seen that the width of land is equal to & for 
this shape, while the width of land on the parabolic tooth 
is only equal to m when sharpened back to the same point. 
When this land has reached a certain width the cutter 
must be snagged out in order to work efficiently. The ad- 
vantage of the parabolic shape from this and other points of 
view is therefore obvious. 
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Strong and Flexible 


S a rule trolleys that possess unusual strength are 
A rigid, and those that have the necessary flexibility 
are weak. The Yale & Towne Manufacturing Com- 
pany, Stamford, Conn., has recently developed a trolley de- 
signed to be strong and flexible enough to meet every in- 
dustrial requirement. In order to demonstrate the strength 
of Yale trolleys the following test was performed. 
A Yale two-ton steel-plate trolley was tried successively 


Yale Steel Plate Troiley Combines Strength and Flexibility 


under various over-loads until finally it supported 1414 
tons without breaking. At this load the 10-in. 1-Beam 
track on which this trolley ran, bent down so that the load 
was deposited on the ground. A careful examination of 
this trolley, after supporting a load 714 times its rated 


Locomotive Hoist with 


WO interesting developments in screw jack locomotive 
and car hoists, recently brought out by the Whiting 
Corporation, Harvey, Ill., are shown in the illustra- 

tions. 
The locomotive hoist, shown in Fig. 1, is similar in design 
to the standard Whiting locomotive hoist which has proven 


i—Whiting Locomotive Hoist with Motor for Each Jack Unit 


Fig. 
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Steel Plate Trolley 


capacity, showed that the wheels, axles, bearings and other 
important parts of the trolley were the same as new. 

Ease of operation or flexibility is a deciding factor in 
making many installations, and the new Yale Steel-Plate 
trolley, in the 1-ton size, can be run on a minimum 21-in. 
radius curve without binding, since the non-rigid construction 
permits each wheel flange to take a position at al! times 
suited to the curve of the I-beam flange. 

The wheels are mounted on roller bearings, attached 
to the side plates, and the side plates in turn are con- 
nected together by a single equalizing pin which supports 
the shackle plate. The spreader castings are riveted to 
each plate. These give a large bearing surface for the 
equalizing pin and are so shaped as to protect the trolley 
and act as a bumper which engages the track-stop on the 
lower flange at the end of the I-beam track. The strength 
of this construction is such that a full-load may be safely 
carried on either plate. 

The roller bearings are heat treated, hardened and ground 
to assure easy lateral motion and the grease chamber de- 
sign prevents dust from reaching the bearings. The axles 
are pressed into the wheel-hubs and supported by an inner 
bearing plate, are subjected to practically no bending strain. 
The wheels with chilled iron treads conform to the shape of 
the I-beam flange, greatly increasing wheel life due to the 
resistance which this surface offers to dust and grit. 

A single equalizing pin of cold-rolled steel supports cither 
the shackle eye or clevis, and where every inch of head- 
room is needed the chain block can be hooked directly 
over the equalizing pin. 

Strength, safety, interchangeability, flexibility and 
“rollability” are the oustanding features claimed for Yale 
steel-plate trolleys. 


Individual Motor Drive 


valuable in unwheeling and wheeling locomotives in rail- 
road shops. The main difference is that each jack is 
operated by a small individual motor, mounted on the jack 
unit, with one spur gear reduction between the motor and 
hoist worm. This eliminates all line shafting, line shaft 


Fig. 


2—Portable Screw Jack for Lifting Freight Cars and Coaches 


bearings, bevel gears, etc. It also simplifies the construction 
of the pit and reduces erection expense materially. 

Each motor is provided with a control panel which allows 
adjustment of any one of the jack nuts. In handling a lo- 
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comotive all four jacks are operated by a master switch. 
Separate switches may also be used to control the jacks in 
pairs. The movable jack is carried on four wheels which 
normally carry the jack slightly above the rails. As soon as 
a load is applied to the jack, the coil springs under the axle 
bearings are compressed slightly and the main frame of the 
jack is grounded securely on the rails. 

This type of hoist may consist of one pair of movable 
jacks and one pair of stationary jacks, of two pairs of mov- 
able jacks, or of other combinations, including three or 
more pairs of jacks. 

Fig. 2 shows a portable screw jack hoist designed to 
handle coaches or freight cars of any size or weight. No 
special foundation is required, although the flooring on either 
side of the track should be level and capable of sustaining 
the loads. 
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This hoist also employs the screw jack principle of de- 
sign. The body of the car rests directly on a substantial 
step supported by rollers on both sides of the I-beam columns 
and resting on the bronze nut. The screw is driven by 
a large worm gear resting on a heavy roller thrust bearing. 
Each jack is driven by its own motor through a silent 
chain drive. When hoisting, each jack is completely 
grounded, the base of the jack extending in well under the 
step and the wheels relieved of their load. 

Whenever it is desired to move the jack, the hoist nut is 
lowered, depressing the forked lever, which raises the jack 
clear of the ground. When this position is reached, the cur- 
rent is cut off from the motor by the limit switch. The jack 
is moved from place to place by the long tongue attached to 
the small front truck. This truck swivels under the jack 
base, allowing the operator to turn in very close quarters. 


Spiral-Fluted Boiler Staybolt Tap 


STAYBOLT TAP, designed for long life and having 
A special construction and operation features, has been 
developed and patented by W. L. Brubaker & 
Brothers Company, Millersburg, Pa. In producing this tap 
Brubaker engineers utilized the vast amount of dafa on 
boiler staybolt tapping collected over the period of nearly 
forty years in which this company has been active in at- 
tempting to eliminate the troubles common to staybolt taps. 
After the design was completed, taps were put in use in 
shops all over the world and tested through a period of three 
years, in order to determine the value of the tap in service. 
The results obtained indicated that the new tap had a de- 
cided advantage over any tap that the Brubaker Company 
has made prior to this time. 

Due to the special taper with which the tap is designed, 
the life of the tap, as nearly as can be determined from 
tests, has been increased about 20 per cent. This taper is 
so designed that it distributes the work along the entire 
length of the tap, thus making each part of the tap perform 
the same amount of work as every other portion. At high 
speeds, it is claimed that vibration is very greatly reduced, 
thus permitting more holes per day to be tapped and de- 
creasing the man power required to hold the tap in place 
while in operation. 

The tap has a free cutting edge and it has been found that 
the motor speed can be increased without injuring the tap, 
because of the reduced friction. The results of overheating 
taps are too well known to require comment. By reducing 
friction, the heat generated during the tapping operation is 
decreased and consequently the dulling action which takes 
place when the heat softens the tap in spots. Reducing fric- 
tion also brings about a saving in power. 

This tap has a special standardized relief which is uniform 
for every tap. It is a combined machine and hand relief. 


Another feature of the tap is that it is made of a special 
steel having a composition that gives long life and eliminates 
breakage under ordinary service conditions. The tap is spe- 
cially tempered so that it is kept within the lead tolerances 


Brubaker Spiral-Fiuted Staybolt Tap In Action 


after machining, and so that the cutting quality is in no 
way impaired. The temper is standard for all taps giving 
a proper cutting quality and a soft center. 

The new Brubaker staybolt tap is made in all styles and 
to meet all tapping requirements. 


New Method of Flexible Staybolt Inspection 


bolts was developed by the Flannery Bolt Company, 
Pittsburgh, Pa. At that time, however, the method 
had not progressed beyond the experimental stage and it 
has taken seven years to bring the method to its present 
state of perfection. Actual locomotive service tests cover- 
ing the past three years are said to have demonstrated that 
the method as now developed is a positive means of de- 
termining the conditions of flexible staybolts in service. 
No method of testing that depends upon the human 


A S far back as 1916 a method of testing flexible stay- 


element should be satisfactory where danger to human life 
is concerned, and innumerable reports can be produced to 
prove the uncertainty and inefficiency of present methods. 
This point is substantiated by an article published on page 
174 of the March issue of the Railway Mechanical Engineer 
in which the author says: “In my opinion, in going over 
a boiler on a staybolt test, the inspector cannot get all the 
broken and cracked bolts.” 

The human element is practically eliminated by the new 
method of inspection which requires mo change in the 
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standard parts of a flexible staybolt assemblage with the ex- 
ception of providing a bolt with a tell-tale hole extending 
evi the inner end into, but not through, the head of the 
It. 
Inspection is accomplished by establishing electrical con- 
tact at the extreme inner end of the tell-tale hole by means 
of a device consisting of a meter, batteries, an indicating 


N 
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Flannery Equipment for Testing Flexible Stayboits 


rod and connection to the boiler. The apparatus is simple 
and compact and requires no particular care except the 
occasional renewal of a dry cell battery. 

Reference to the illustration will indicate how the tester 
works. The connection to the boiler may be made at any 


ECENT developments in the coated abrasive industry 
make it now possible for the master painter 
to secure better work, lower sanding and rubbing costs, 

and better satisfied workmen, by means of scientifically 
developed sandpapers and cloths. In the following para- 
graphs are outlined several of the more recent developments 
in sandpupers by the Manning Abrasive Company, Inc., 
Troy, N. Y. 

Waterproof speed-grits, placed on the market last Septem- 
ber, are primarily designed for water sanding on painting 
materials where speed of operation and fine finish are 
wanted. The coating of the grit side is thoroughly water- 
proof so that even soaking the paper in water for a period 
of hours will not cause the grit to shed or come off. The 
backings are of a high-grade Manila rope paper, medium in 
weight and sufficiently waterproof to resist wear, yet not 
slippery or hard to handle. 

The grit used for coating Waterproof speed-grits is a 
pure, artificial abrasive made in fhe electric furnace. It is 
hard and tough, yet not excessively sharp, and while de- 
signed to cut rapidly the hardest and toughest of painting 
materials, it also produces a fine commercial finish. Water- 
proof speed-grits are made in seven grit sizes: Nos. 120, 
150, 180, 220, 240, 280 to 320 the latter being very fine. 
Tests are said to have proven conclusively that these papers 
for water sanding will outcut the rubbing brick and pumice, 
and at the same time produce the desired finish; also their 
use does not require a great amount of experience in order 
to secure satisfactory production and finish. This is a fea- 
ture of importance. 

Surfacing materials (putty, etc.) can be well and quickly 
smoothed with waterproof speed-grits; also varnishes and 
enamels requiring much labor to surface with pumice and 
water. Little or no rubbing slush is created, eliminating 
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point where good contact can be secured and the indicating 
rod is inserted in the tell-tale hole. As soon as the tip 
of the rod has reached the end of the tell-tale hole, the electric 
circuit is completed and is registered on the meter, thus 
insuring the tell-tale hole being open its full length and 
properly functioning. If the indicator rod is stopped before 
the meter indicates contact, this shows the hole to be ob- 
structed in some manner. In this event, the hole is cleaned 
by means of a drill and small motor until contact can be 
established. | 

The method of testing is simple and there is no phase of 
the test that depends upon the human element, except the 
simple act of inserting the testing rod into the tell-tale hole. 
If the bolt is fractured, this will appear in the hydrostatic 
test which is applied after electrical contact has been made 
with all the bolts. The tell-tale holes being clean will 
immediately indicate a fracture by water leakage from a 
bolt that is defective. 

To insure clean tell-tale holes a fireproof, easily re- 
movable, porous cement is provided to seal the end of the 
tell-tale hole after the bolts are installed and riveted. Oc- 
casionally a mechanic may neglect to seal a hollow Tate 
bolt with the porous cement and in that event a small 


‘drill should be used to bore out the tell-tale hole pre- 


liminary to inserting the testing rod for inspection of the 
stay bolt. 

If the tell-tale hole has been sealed with the porous 
cement, sediment or any other obstruction that would pre- 
vent contact between the testing rod and the end of the 
tell-tale hole can only come from a fractured bolt. This 
will be readily indicated when the hole is cleaned and when 
the hydrostatic test is applied. 


in Coated Abrasives 


much of the usual clean-up time necessary with the pumice 
method. 


The High-Speed Coating 


Another development is the high-speed coating with cut- 
ting grits so placed on the backing as to allow for chip 
clearance. In other words, the grits are not heavily piled 
on the sheet, but placed with spaces or clearances between 
each cutting grain. This method of coating is something 


Operation of Water Rubbing on Varnish 


new in the coated abrasive industry, and the development 
was the outgrowth of a demand for a paper that would not 
rapidly load or ball on the cutting face. Garnet and arti- 
ficial papers are made with the high-speed coating, the grits 
covering a wide range from coarse to very fine. The back- 
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ings range from light finishing papers to the heavier roll 
stock. 

High-speed papers load down into the sheet, and, until all 
the clearance spaces are filled, there is little tendency for 
heavy loading or balling on top of the cutting face of the 
paper. This is a marked advantage in dry or oil sanding. 
The open coating gives to the sheet extreme flexibility, which 
on many operations is a desirable factor. With the high- 
speed coatings, it is also possible to place the grit on the 
backing in such a manner that the maximum number of 
the grits’ sharp edges are standing up and exposed for cut- 
ting. This feature gives the high-speed coatings very fast 
cutting action. 

Speed-grits papers with high-speed coating are especially 
well adapted for sanding surfacing materials, varnishes and 
enamels, and where this work is being done on a production 
basis, the performance of these new coatings will prove most 
interesting. 

Metal Working Abrasive Cloths 


In railroad shops abrasive cloths are used for many sur- 
facing and polishing operations on metal. There have been 
two important improvements in products for this work. First, 
emery has been largely replaced with Metalite, a pure, hard, 
tough and sharp electric furnace abrasive. Second, Metalite 
products are now available in a wider range of backings 
than heretofore. Flexible Metalite is a comparatively light 
weight, soft, pliable, limp sheet, for work which has a num- 
ber of difficult places to reach. Ream Metalite is another 
type, a medium weight product well adapted for general 
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all-around work. Roll or X-Metalite is a stiff, heavy backed 
product used for the heavier machine operations, such as 
belt and disc sanding. 


Abrasive Cloth Used for Surfacing Operation 


While Metalite is slightly higher in first cost than emery, 
it is claimed that this difference is more than offset by the 
additional production and longer working life of the product. 


Jet Condenser for Power.Stations 


ONDENSERS are ordinarily divided into two classes, 
(a) surface condensers in which the exhaust steam 
and the cooling water are separated by metallic heat 
transmitting surface, and (b) jet condensers in which the 
steam is brought into direct 
contact with the cooling 
water and condensed: And 
the condensate, water, alr 
and non-condensible gases 
are removed either by gravity, 
by so-called air pumps and 
removal pumps, or by means 
of the kinetic energy of the 
cooling water. 

The selection of the 
proper condenser is a com- 
paratively simple matter and 
depends essentially upon the 
quantity and quality of the 
cooling water available. If the 
supply is abundant, and if 
the water is suitable for boiler 
feeding purposes, the best 
condenser to install is a jet 
condenser. This is the 
cheapest both in first cost 
and maintenance charges. 

‘The jet condenser should 
also be used in instances 
where the condensing water 
is suitable for boiler feeding, 
but where the supply is 
limited and comparatively ex- 
pensive to obtain a recooling system should be installed 
whereby the warm condensing water from the hotwell can 
be recooled sufficiently and used over and over again. 


Low-Level, Multi-Jet Condenser 


If the condensing water is unsuitable for boiler feed, then 
a surface condenser must be used. This is so whether the 
supply of water is abundant or limited. A water purifying 
system or evaporator is ordinarily used if the make-up 
water is to be taken from the cooling water supply. Fur- 
thermore a recooling system is installed in instances where 
the supply of water is comparatively difficult and expensive 
to obtain. 

A type of jet condenser, known as a low-level multi-jet 
condenser has been developed by Schutte & Koerting, Phila- 
delphia, Pa., as shown in the illustration. It has several 
outstanding features, the principal one of which is that the 
condensed steam, water, non-condensible gases and air are 
discharged from the condenser by the ejector action of 
the water jets. Air pumps and so-called removal pumps 
are entirely dispensed with. Since the centrifugal injection 
water pump delivers the water to the condenser under pres- 
sure it can be designed for low or moderate suction lift and 
therefore operates at high efficiency. 

The condenser consists essentially of a cylindrical casing, 
a water nozzle case, a combining tube, and a tail pipe or dif- 
fuser. The sectional cut shows these parts. Both top and 
side steam inlets are provided either of which may be used. 
The injection water is delivered into the water nozzle case at 
about 9 lb. pressure (equivalent to 21 ft. of water column), 
whereupon it is discharged through the several nozzles, 
passed through the combining tube where it is brought into 
contact with the steam, and finally discharged through 
tte tail pipe into the hotwell. The steam is drawn through 
the annular passages between the tapering rings constituting 
the combining tube, and condensed by the water jets. The 
condensate together with the air and non-condensible gases is 
removed by means of the kinetic energy of tke water jets. 
The condenser acts to create the vacuum by condensing the 
exhaust steam and maintains it by removing the condensate, 
together with the air and gases. 


June, 1923 


The multi-jet condenser is built in 30 standard sizes for 
steam units ranging from 100 kw. capacity to 10,000 kw. 
capacity. Single condensers are used up to 5,000 kw. and 
twin arrangements for larger units. The largest single multi- 
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jet condenser built to date is designed to handle 14,000 gals. 
of water a minute. This condenser has a 66 in. top steam 
inlet, 30 in. water connection, is 1814 ft. high and 8 ft. in 
diameter and weighs about 11 tons. 


Turntable Rolling Resistance Reduced 50 Per Cent 


N 85-ft. twin-span turntable equipped with Stafford 
A roller bearings has recently been built by the Domin- 
ion Bridge Company, Montreal, Canada, for the 
Canadian National Railways. 
Judging from experimental and service tests, the use of 
properly designed roller bearings for car journals reduces 


Turntable Equipped with Stafford Roller Bearings 


journal resistance 90 per cent with a resultant saving of 25 
to 50 per cent in train resistance and a corresponding sav- 
ing in fuel used for motive power. Turntable resistance 
can be reduced in practically the same proportion by the use 
of roller bearings, and in the turntable, illustrated, it has 
been found possible to use a motor of only 15 hp., whereas 
a similar turntable equipped with standard friction type 


journal bearings would require a 30-hp. motor for satisfac- 
tory operation. This shows that the power saving may run 
as high as 50 per cent. 

Turntables are not in constant operation. They are sub- 
ject to exposure variations of temperature, snow and water, 
and it has been found necessary at some points to en- 
circle the pits with steam lines in order to keep turntables 
in satisfactory operation during cold weather. Even where 
heating is installed for the purpose of keeping the pit clear 
of snow and ice, the roller bearings will still be of very de- 
cided advantage. If roller bearings were subject to freezing 
as journal friction bearings are, a 15-hp. motor would not be 
sufficient to take care of cold weather conditions, but since 
roller bearings do not freeze, practically no more power is 
required for winter than for summer operation. Oil applica- 
tion is required at very infrequent intervals, possibly once 
in three to five years, which means a saving in maintenance 
costs. 

The bearings on the turntable illustrated are Stafford 
roller bearings, 5-in. by 9-in. in size, which are subjected 
to a 48,000 lb. impact load per bearing when a locomotive 
comes on to the table. The ability of these bearings to carry 
such a tremendous load is due to their special design. The 
rollers are in two races, staggered and this design eliminates 
the continual raising of the load as each roller approaches the 
crown of the bearing. 

The definite results already shown in the use of this type 
of bearing have resulted in several steam and electric in- 
stallations, and many other installations are under contem- 
plation. 


Screw Driving on Rapid Production Basis 


RIVING screws has always been more or less of a 
D problem, as the common methods by which screws are 

driven in wood or metal have invariably slowed down 
production. To overcome this difficulty the engineers of 
the Independent Pneumatic Tool Company, Chicago, Ill. 
have developed and perfected a device for the rapid driving 
of screws in production work. This device, known as the 
Thor screw driver attachment, is fastened to the spindle 
end of a small size portable electric drill, which has a speed 
suitable for driving not only wood screws, but also cap 
screws and any other machine screws. It will drive screws 
of all sizes, a No. 6 or a No. 18 wood screw equally as 
well, with one size attachment. Above the No. 18 screw, a 
heavier attachment is used. It has been demonstrated in 
various shops that any man, without special mechanical 
ability, can after short practice drive 50 to 60 ordinary 
No. 14 wood screws a minute. 

In construction the Thor screw driver is simple, consisting 
of but two units. The first unit, or body, is connected to 
the drill spindle and revolves at all times when the drill is 
running. The second unit is the part that holds the screw 
driver bit. This has a long sliding bearing which fits into a 
similar sized hole in the body. Each unit has a shoulder, 
milled so as to form a dog clutch. The clutch is engaged, 
forming the driver, by a light pressure of the operator’s 
hand, and is disengaged by a coil spring in the back end of 


the body. When screws or bolts are drawn up tight, the 
clutch will automatically release. The screw driver bits are 
held in a square hole and can be removed by simply pulling 
out a flat spring which is concealed and out of the way when 
the bit is held in the attachment. 

The Thor screw driver attachment is also made with a bell 
shaped or self-centering finder, and with this type it is not 
even necessary for the operator to place the bit in the screw 


Thor Electric Drill and Screw Driver Attachment 


head slot, as by placing the bell finder over the screw head, 
the bit will automatically find the slot. This also prevents 
the screw driver bit from sliding off the screw as it is likely 
to do when grease or oil is used around it. 

The Thor screw driver attachment is well adapted for use 
in freight and passenger car shops, and in fact wherever there 
are screws, nuts, studs, or anything having threads to drive. 
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_ The Thor electric drill with screw driver attachment is 
in reality a several purpose machine, as the screw driver 
attachment can be removed in a few seconds, and replaced 


Universal Vise of 


ALSE jaws, split vise chucks, clamps and bolts and in 
many cases jigs and special settings, used in chucking 
irregular shapes, are made unnecessary by the new uni- 

versal vise illustrated. This device, of Swiss manufacture 
and sold by Bruce, Dawson & Company, London, E. C. 2, 
England, will with a single movement firmly grip any work 
no matter how irregular its shape. Owing to the fact that 
the work is gripped all over, it is held securely so that it can 
be subjected to severe action in any machine tool without 
‘danger of the work loosening. 

The manipulation of this device is simple and it can be 
used as readily by an unskilled as a skilled mechanic. 
Referring to the illustration it will be noted that the vise 
contains a number of jaws, all of which enter into operation 
automatically at the same time simply through the action of 
turning the handle. The jaws, subjected to individual spring 
action, are tightened up until they touch the piece all over or 
at least at a sufficient number of points. After this the two 
large nuts on the sides are tightened so that the relative 
position of the loose jaws becomes fixed. The piece is then 
fully tightened by a turn of the vise handle. All similar 

s can afterwards be gripped by a half turn of the handle. 

If work with machined faces or faces which can easily be 
damaged has to be secured, these faces are protected by card- 
board or similar material. 

This universal vise can be bolted direct to the bed, table, or 


with a drill chuck, or other attachment so that the same 
electric drill may be used for drilling, reaming, woodboring, 
and similar operations. 


Interesting Design 


slide of any standard machine tool, in exactly the same way 
as an ordinary vise. The vise is supplied in three different 


Swiss-Made Vise for Gripping Irregular Work 


types, A with a rectangular base for use in all classes of 
machine tools, B as shown in the illustration for use on lathes 
and C, which is a special attachment to a bench vise. 


Regulator for High Pressure Gases 


E American type regulator, illustrated, is for the con- 
trol and delivery of acetylene, oxygen, hydrogen, and 
other high pressure gases in gas cutting and welding 
operations. The regulator maintains a constant, predeter- 


Alexander Milburn High Pressure Gas Regulator 


mined pressure regardless of fluctuations in the initial high 
pressure line and variations in consumption at the torch. 
The regulator comprises a front cap, containing an adjust- 
ing key, top spring button and tension spring. The body 
contains in front a flexible metal diaphragm, soldered on. 
Over the diaphragm is screwed a bronze diaphragm plate 
or spring button to hold the tension spring. Inside the body 


is a fixed nozzle, containing a loose operating pin. Over the 
nozzle is loosely assembled the valve sleeve which has a row 
of gas ports drilled around its circumference and carries the 
valve seat. The seat closes against the nozzle. 

The loose operating pin inside the nozzle is actuated at 
one end by depression of the diaphragm and at the other 
end by pressure of the valve seat. The seat of the regulator 
closes with instead of against the pressure and this enables 
the seating to be effected by a small pressure. The closing of 
the seat is independent of the diaphragm. 

A perfect balance or equilibrium of pressure is maintained 
at all times in the regulator, throttling the supply when the 
desired pressure is built up, and instantly responding with 
increased supply when consuming requirements lower the 
delivery pressure. 

The main operating part, comprising only a pin and nozzle 
and a seat-carrying sleeve, is almost immediately accessible 
for examination, cleaning or renewal. 

By improved design the regulator is simplified in every 
particular and reduced in size and weight. The valve seat 
is subject to much less wear or chance of damage, and, be- 
ing held in perfect alinement, it tends to retain its accuracy 
many months longer than the seat of an old-style regulator. 

Neither volume of gas nor accuracy of regulation is sac- 
rificed by the simple construction. On the contrary, the 
regulator acts with more directness and regulates within 
closer limits. By the mere change of the gages and the rear 
connection the regulator is immediately adapted to the various 
gases and types of containers for same. 

This regulator was invented by A. F. Jenkins, and is 
manufactured and sold by the Alexander Milburn Company, 
Baltimore, Md. 
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Adjustable Reamer with Valuable New Features 


E ability of MoCrosky-Super reamers made by the 
McCrosky Tool Corp., Meadville, Pa., to r¢am holes 
accurately and economically has been strengthened by 

two important improvements as follows: 
(1) The McCrosky design for clearance and support. By 


McCrosky Adjustable Reamer with Two Important Improvements 


this design the reamer body in front of the cutting edge of 
each blade has been relieved to provide ample space for 
chip clearance and lubrication. This feature removes any 
possibility of chips clogging along the cutting edge of the 
blade. This clearance makes it possible to shorten the 
projection of the blades over the end of the reamer body, 
consequently more support is provided back of the blade 
where it is needed. Thus, the design gives at once extra 
clearance and support. | 

(2) The reamer body is hardened all over. This feature 
increases the resistance of the reamer to hard usage and 
prolongs the life of the body, permitting many sets of new 
blades to be inserted in the original body. 

These improvements are additions to the other well-known 
features such as forward adjustment, large range of ad- 
justment, simplicity of construction, and the patented Mc- 
Crosky locking device. 


Calorac Portable Electric Rivet Heaters 


HE latest types of electric rivet heaters, manufactured 

by the Humil Corporation, New York, have a number 

of distinctive features, the most important of these be- 

ing flexibility in operation, permitting the efficient heating of 

a wide range of sizes without the usual burning of the smaller 

rivets on machines of the higher ratings, and at the same 

time permitting the heating for non-continuous service of 
the largest rivets on the smallest machines. 

Low power consumption, or high efficiency, has been 


and 15 lb. pressure, thus avoiding the tiring effort of press- 
ing against a heavy spring and preventing squashing or up- 
setting the ends of the rivets being heated. 

Regulation against heavy. power surges on starting the 
heating action, and the maintenance of high power factors 
(79 to 94), are obtained by means of air gaps in the trans- 
former magnetic circuit. The high efficiency and power 
factor is also maintained through placing the transformer 
low in the machine and remote from the radiated and con- 


Calorac 3-Head Portable Rivet Heater on Boiler Work 


secured by generous proportioning of copper and iron in the 
special type transformer, also by heavy cross sections in the 
long flexible leads that are autogeneously welded into the 
pure copper -electrodes or heads. This latter arrangement 
marks a radical departure from previous practice in that the 
contacts and leads can be readily renewed without disassem- 
bling the machine. Their length and high flexibility are 
such as to permit operation at the foot pedals at between 10 


Side Piates Removed Showing Rugged Construction 


ducted heat from the rivets. Air spaces, provided between 
the coils, permit a constant stream of cold air to pass up 
through the transformer, cooling it constantly and enabling 
it to maintain high efficiency under continuous full load. 
All of the coils are positioned around a separate center 
core, the secondary coils of heavy cast copper completely 
enclosing the core, except for a small gap at the top to pro- 
vide the open circuit necessary. This design provides for 
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the complete cutting of all magnetic lines by both primary 
and secondary coils. The primary coils are wound with bare 
strip copper, insulated with asbestos and mica tape. This 
provides for rapid dissipation of the heat to the vertical air 
spaces and at the same time eliminates high voltage between 
layers of windings. 

Stability and portability are secured in the Calorac heat- 
ers by keeping the center of gravity low in the frame and 
mounting the machine on large traction wheels. Provision 
has also been made for lifting by crane. 

Close regulation of the power applied to the rivets is ob- 
tained by a five-speed controller, so mounted as to be readily 
accessible to the operator, thus permitting him to govern his 
production rate accurately. On the smallest two-contact 
Type A-2-H machine, rivets 14 in. by 1 in. can be heated at 
the rate of ee per hour, while in the same machine rivets 
54g in. by 214 in. are said to have been heated at the rate 
of 150 per hour. This same machine is also capable of heat- 
ing much larger rivets. The large Type C heaters, when 
equipped with three or five sets of heating contacts, are 
capable of reaching a high production of hot rivets of the 
largest sizes. These machines are well adapted to heating 
the large mudring rivets used in locomotive boilers. 
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Rivets heated by this process are hotter at the cores than 
on the outside, as the heat is generated within the rivets them- 
selves, and consequently it follows that they hold their heat 
considerably longer than rivets heated by external applica- 
tion methods. The avoidance of currents of oxidizing gases 
produces rivets free from scale, and this, with the hotter and 
more plastic central zones characteristic of rivets heated by 
this process, ensures faster, tighter, and cleaner riveting with 
less chance of loose rivets. 

Referring to the illustration, the simple, rugged design of 
this heater is apparent. Hard usage with small expense 
for up-keep were prime considerations in its design. Built 
entirely of steel, iron, copper, asbestos and mica, it is prac- 
tically fire-proof. Heavy impregnation of all coils with the 
highest grade of insulating varnish render this heater water- 
proof aswell. Safety of the operator is secured by the shield- 
ing of all live primary parts, while the electromotive force at 
the heads is so low that it cannot be felt by bare hands, this 
voltage never exceeding 3 volts. The machine is designed 
to be fool-proof and fire-proof. The comfort of the operator 
as well as that of other men in the shop is assured by the 
absence of smoke and fumes, with a resultant favorable 
effect on output. 


Small Direct-Connected Air Compressor 


SMALL air compressor which can be run at high speed 
A and direct connected to an electric motor or internal 

combustion engine, has recently been developed by 
the Chicago Pneumatic Tool Company, New York, as shown 
in the illustration. 

The compressor is of the vertical, duplex, single-acting, 
water-cooled type and is fitted with Simplate flat disk inlet 
and discharge valves. The lift of these valves is straight 
and uniform, affording a maximum of valve area, thereby 


increasing the speed at which the compressor may operate. 


and allowing the use of direct drive. 

The machine is built in three sizes, having piston dis- 
placements of 128, 160 and 210 cu. ft. per min. Each is 
suitable for working pressures of 150 lb. per sq. in. and is 
designed to run at a speed of 600 r.p.m. Standard equip- 
ment includes a hand starter for the motor and an inlet valve 
unloader for the compressor. 

If an intermittent supply of air is demanded, the motor 
can be furnished with an automatic starter which starts and 
stops the unit within predetermined pressure limits. With 
this type of starter, the compressor is equipped with a cen- 
trifugal unloader which automatically relieves: the com- 
pressor of its load while the motor is starting up or shut- 
ting down. This condition is said to be essential to the 
successful operation of an automatically controlled compres- 
sor. 

A water control valve is also furnished, which is »perated 
by air pressure governed by the centrifugal unloader. Since 


the lubrication is accomplished by a combination pump and 
splash system, the complete unit is automatic in every detail, 
as jt controls the electric current, air delivered, circulating 
water and lubrication. 
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Direct-Connected High Speed Air Compressor 


A New Development in Drill Making 


OR the past few years high speed drills have been made 
F by two methods, first, by twisting a flat bar, or second, 
by milling from a round bar. The first involves a hot 
working process to form the flutes, followed in turn by a 
machining and a twisting process, or by a simple twisting 
process without the machining. In both cases the web is 
usually not central and efforts are made to return it to the 
correct position by a straightening process, a flute grinding 
process, or by both. 
In spite of the additional toughness imparted to the drill 


by these methods, the second type of drill made from the full 
round bar by the milling process, has continued to be the 
one made and sold in largest quantities, and therefore the 
one most suitable to the general requirements of the metal- 
working industry. 

The continued preponderance of the milled type of drill 
may therefore be attributed to the fact that the webs of such 
drills are centrally located by the milling machine. The 
drills are uniform and will therefore drill more uniform 
holes. 
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The drill point grinding machine insures that points of 
drills are ground correctly, and such machines should be in 
more general use than they are. This machine is, however, 
only a machine and can grind correctly only such drills as 
are made accurately and uniformly. If the web of a drill is 


Cle-forge Drills Designed to Combine Toughness and Accuracy 


not central, the point of the drill cannot be accurately ground 
in a point grinding machine. Drills with the web off center 
can be ground out at the point so as to bring the web central 
at that place, but this is a more skilled operation than point 
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grinding by hand and it is one which is seldom, if ever, well 
done in the average machine shop. © > | | 
‘It therefore follows that the ideal twist ‘drill is one hav- 
ing the toughness of the hot-worked drill and the accuracy 
of the milled drill. It enables drills to be properly ground 
by machine and assists in removing the prejudice which 
apparently exists among mechanics against using these ma- 
chines. | 
`- As a large manufacturer of both milled and forged drills 
the Cleveland Twist Drill Company, Cleveland, Ohio, has 
been experimenting with a view to placing on the market 
a single drill which would embody the advantages known 
to be possessed in part by the forged drill and in part by 
the milled drill. A process, said to accomplish this result, 
has been perfected and given the trade name Cle-forge. 
Cle-forge drills are hot worked where necessary to impart 
toughness and are afterward machined in the same manner 
as a milled drill. In fact they cannot be distinguished from 
the former milled product by mechanical inspection. Briefly, 
Cle-forge drills are intended to unite in one tool all the ad- 
vantages of both forged and milled drills so that their cutting 
quality and strength will surpass that of any former type 
of forged drill and their accuracy be equal to that of the 
milled drill. 


Portable Bar for Reboring Air Cylinders 


HE latest development in the line of portable tools made 
T for railroad shop use by H. B. Underwood & Company, 
Philadelphia, Pa., is the portable boring bar equip- 
ment, illustrated. This equipment is used for reboring loco- 
motive air compressor cylinders and pump cylinders used 
in railroad shops and power plants. In the former case 


cylinders can be bored in the repair shop, or without remov- . 


ing the air compressor from the locomotive, an important 
advantage. Due to its light weight and compactness the 
equipment can be used in close quarters. 

This boring bar equipment is notable for rugged con- 
struction, accuracy, simplicity of design, involving few parts, 
adaptability to limited spaces, and the ease and speed of 
setting up and operating. The bearing plate carries a bor- 
ing bar driving spindle and feed screw, mounted on a clamp- 
ing ring, and a cutterhead. The pilot guide is screwed on 
the stuffing box and the bar placed in the cylinder, a clamp- 
ing ring being securely fastened to the top flange of the 
cylinder by studs and nuts. Any inaccuracy in the: position 
of the studs in the cylinder flange is readily overcome by 
means of the four thumb screws for accurately alining the 
bar. The tool is adjusted and rigidly held in the cutter- 
head by tightening the collar screw, which clamps the tool 
to the cutterhead by means of a simple and substantial tool 
clamp; the tool may be as readily released when the cutter- 
head is at the lower end of the cylinder, when it is so de- 
sired. 

In boring cylinders to a certain diameter the use of calipers 
is entirely dispensed with. By means of a gage, furnished 
with each bar, a simple and practical method of setting the 
tool to the required position is used. In this manner a num- 
ber of cylinders can be bored to accurate dimensions without 
loss of time due to regrinding tools, etc. 

The driving spindle is provided with a Morse taper shank 
to fit the air motor and drives a pinion which meshes with a 
gear keyed to the boring bar, providing a simple and efficient 
drive. Keyed to the feed screw is a feed gear which meshes 
with a reverse gear journaled on a pin centered in the boring 
bar; the reverse gear turns freely on this pin unless pre- 
vented by the feed pawl being engaged, which holds the 
reverse gear stationary relative to the bar and causes the feed 


gear to revolve the feed screw and advance the cutterhead into 
the work. To return the cutterhead to the top of cylinder the 
air motor is placed on the shank of the reverse gear which 
rapidly returns the cutterhead. 

Reboring both ends of a 912 Westinghouse air pump ac- 


Underwood Boring Bar Set Up to Bore High Pressure Air Cylinder 


curately to size with this equipment is said to have been don 
in the following actual time: 


Setting up on steam end.........sccceecccceccccvccececasces 7 min 
Reébóring time eressero bts lease sic nro rem srw ACen Sess sess ww ares we 16 min 
Setting up on air cylinder....... ccc ccc cece cece cece scenes 8 min 
Reboring air: CVn? 60:64 60 24d ererat 8.6 see Seregi Seales et aes 15 min 
Removing machine osc accesses haps 0 baiene e 6 s00 48 0Wr 04-0 e eins min 

Total, time vase vias 2s oa ah ease eee kee esau 60 min. 


This tool is regularly made in sizes suitable for reboring 
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cylinder and bushings of standard air compressors and may 
be readily adopted to other sizes by changing the cutter- 
heads. 

The weight of an equipment of this character with capacity 
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to bore from 814 in. to 11 in. in diameter by 12 in. stroke 
without air motor is approximately 140 1b.; for the compound 
compressors 814 in. to 1414 in. by 12 in. stroke, the device 
weighs about 200 Ib. 


Heavy-Duty Extension Cable Reel 


Appleton Electric Company, Chicago, is a self-con- 

tained device for paying out and automatically retriev- 
ing electric conductors for power and light. It is especially 
adapted for machinery requiring a varying length of cable. 
This will permit operation of the machinery at any distance 
within a radius equal to the length of cable contained in 
the reel. An important advantage of this device is the pro- 
tection to the cable which is thereby afforded a long life 
free from service interruptions for cable repairs. 

Among the machines with which this device can be used 

may be listed cranes, dredges, magnets, electric motor 
buckets, etc. It can also be used extensively in foundries, 
blacksmith, machine and car shops, and electric welding 
shops. 
The device is furnished without brackets but with 1-in. 
male-threaded hubs so that it is easily adaptable to any 
requirement. The power cable is connected to it by means 
of heavy brushes operating on commutators. The wire is 
connected to the commutators, eliminating wear and tear 
on connectors and always insuring a perfect contact. 

The heavy-duty Reelite can be furnished in various widths, 
all of the same diameter and with two or three wire com- 


T's heavy-duty Reelite, recently developed by the 


mutators, as may be required. In ordering, it is necessary 
to specify the amperage and voltage so that proper com- 
mutators and brushes will be installed. 


Reeilte Protects the Cable, Giving Uninterrupted Service 


Wide Vision Straight Lens Goggles 


a straight lens is preferred to ward off flying rivets or 
particles that will strike the lens, the Chicago Eye 
Shield Company, Chicago, has recently brought out the 


T: fill the need in shops and manufacturing plants where 


Straight Lens Goggles Providing Wide Vision 


No. 224 goggles illustrated. These goggles can be furnished 
with non-shattering lenses which will multiply the protection 


where the danger is unusually great. The fit is readily ad- 
justed to any wearer by the buckle adjustment at the bridge. 
Lenses will not fall out of the frame as they are double 
locked by a special end but they are easily interchangeable 
at will. The frames are made of non-corrosive white metal 
darkened on the inside to prevent glare. They are regularly 
furnished bound in heavy rubber which gives the greatest 
satisfaction. 

Some grinders and industrial workers who need protec- 
tion against dust or flying chips prefer cup goggles. The 
No. 505 $ goggles made by the Chicago Eye Shield Company 
are of this type, being provided with unusually shallow 
cups, which allow a wide range of vision. An adjustable 
nose bridge assures a fit best adapted to each wearer and 
the safety flange gives protection in the event that the lens 
should be broken, as it can not be pushed back into the eye. 
These lenses also can be readily interchanged through the 
screw top. The heavy rubber binding used is comfortable 
and gives a maximum or sanitary protection. These goggles 
can be furnished with colored lenses for use in welding. 


Regulator for Oxygen and Acetylene Gas 


HE Torchweld Equipment Company, Chicago, has pro- 
duced a new style of regulator for holding a constant 
back pressure with oxyacetylene cutting and welding 

equipment. This regulator is sturdy throughout, and an 
important improvement is the arrangement for the regulator 
seats or diaphragms to be easily replaced when necessary by 
the operator without sending the regulator to the manufac- 
turer for attention. 


The construction is such that the regulator holds a con- 
stant pressure and does not fluctuate when the valves are 
closed, the back pressure in the regulator body itself not ex- 
ceeding 214 to 3 lb. due to the improved construction. 
Welding regulators are 3 in. in diameter; cutting regulators, 
21% in.; and regulators for lead burning purposes, 2 in. An 
important point in the construction of this regulator is the 
provision of three diaphragms of graduated sizes, enabling 
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the regulator to control gas pressures properly. The 
diaphragms are not soldered to the regulator body but are 
held in position by means of bonnet screws. 

Regulator leakage has heretofore been due in many in- 
stances to gas leaking through the nozzle and past the seat 
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but the Torchweld construction provides for the yoke, hold- 
ing the regulator seat, to slide over the nozzle itself thereby 
keeping the nozzle and seat in accurate alinement at all 
times which prevents improper functioning of a regulator due 
to vibrations or shock. 


Crane Truck with Power-Swiveling Attachment 


NUSUAL interest attaches to the new three-way crane 

| truck made by the Baker R. & L. Company, Cleveland, 
Ohio, owing to the power swiveling attachment. This 
feature greatly increases the utility of the machine and 


Proportions and Lifting Capacity of Baker 3-Way Crane 


enables the driver to operate it with far less exertion and ac- 
complish more work in a given time. Another feature of 
importance is the double drum hoist. This hoist is driven 


by a single motor, the power being applied to either drum 
by means of magnetically operated friction clutches. This 
makes the change from one drum to the other very smooth, 
and the construction is such that the drum which is not work- 
ing is firmly held by a large-sized brake. 

On the Baker three-way crane truck illustrated two-wheel 
drive and four-wheel steer is provided, the capacity being as 
indicated in the illustration. The traveling speed without 
load is 530 ft. per min. or 6 miles per hour and with a rated 
load of 3,000 lb., 395 ft. per min. or 414 miles per hour. 
The new load hoisting speed is 30 ft. per min. and with a 
rated load of 3,000 Ib. the hook rises 7 ft. per min. Three 
speeds forward and reverse are obtainable by means of 
the controller which is of the continuous tongue drum type, 
totally enclosed. 

The slewing unit is pillar mounted and tirns on ball 
bearings. A worm and spur gear, reduction unit, transmits 
power from the slewing motor, provided with a magnetic 
brake. The slewing motor is compound wound, totally 
enclosed, operating at 24 volts and 32 amperes with a speed 
of 1,700 r.pm. It has a high overload capacity. Control 
of the slewing motor is by means of a drum-type reversing 
controller mounted on the dash. Limit switches are pro- 
vided, positive in action and automatically controlling the 
hoisting and reverse motions of the boom, hoisting motion of 
the load hoist and slewing motion. The boom is fabricated 
from structural steel and can be made to any length re- 
quired within reasonable limits. 


Push and Pull Traveling Cranes 


MPROVED push and pull traveling cranes, in capacities 

of 1,000 lb. and 2,000 lb., have been placed on the 

market recently by the Louden Machinery Company, 
Fairfield, Ia. The bridge consists of two rolled steel chan- 
nels set back to back, with track hangers bolted rigidly be- 
tween them. The ends of the channels rest on the mal- 
leable iron end trucks to which they are securely fastened 
by bolts. 

Each end truck is a single certified malleable iron casting, 
with both ends forked to straddle the track wheels, thereby 
providing bearings on both sides of the wheels. The track 
wheels are gray iron and deeply flanged, the end truck 
projecting down to within a half inch of the runway track. 
It is practically impossible to throw the crane off the track, 
but even if it should be thrown off, it cannot drop more 
than 3⁄4 in. without resting directly upon the rails. In no 
case would the entire crane fall and endanger the workmen 
underneath. 

The operation of these cranes is easy under light or heavy 
loads, a slight push or pull being sufficient to move them. 
Eight Hyatt roller bearings are used, one on each side 
of each wheel, in dust-proof housings, fitted with compres- 
sion grease cups. Louden end trucks also are specially de- 
signed for 1,000-lb. and 2,000-lb. loads and in this re- 
spect are different from many other light cranes which 
merely have light bridges, but use the same heavy end 
trucks designed for cranes of larger capacity. 


Spans for the 1,000-lb. crane are available up to 20 ft.; 
for the 2,000-lb. crane, span up to 30 ft. (The span is 
figured from center to center of the T rails.) The head 
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Louden Push and Puli Cranes in Foundry 


room is 195%% in. on 1,000-lb. cranes; 215% in. on 2,000-lb. 
cranes. 
Ample safety factors are used, being from 4 to 8. The 
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cranes can be connected up with any number of off-run- 
ning overhead carrying system tracks, from either side of 
the craneway. The crane is latched into alinement with 
the connecting track by a positive type of latch. When 
latched into position the crane cannot be moved away until 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 6 


a chain is pulled to unlatch it. Should the latch be thrown 
in when the crane is not close to alinement, the crane auto- 
matically throws the latch out as it passes. The method of 
alining these Louden cranes is designed to be positive, pre- 
vent accidents and make possible a quick connection. 


Safety Valve for Gas Welding Apparatus 


hazards and losses, the safety valve illustrated has 

been developed recently by the Mattingly Automatic 
Valve Company, St. Louis, Mo. This valve is applicable 
to oxyacetylene welding and cutting outfits, being applied 
between the hose and the gas tanks. It closes instantly 
and automatically in case the hose line becomes ruptured 
or disconnected, thereby preventing the escape of gas and 
the danger of fires or personal injuries to the welders. 

This safety valve does not in any way interfere with the 
operation of the torch or regulator and one of its most 
important advantages is the feeling of security given to tne 
welder. The regular stock valve is made to work on any 
outfit using hose.lines from 10 to 60 ft. in length. These 
valves will not always give the best results on longer lines 
and special ‘valves can be provided for any length of hose 
that may be specified. 

Referring to the illustration, the operation of this valve 
will be evident. It consists of a right-angle body, the 
valve and soft metal seat at the right being next to tke 
regulator. (The upper connection is to the hose.) This 
valve is connected through a pivoted lever to the stem ex- 
tending to the left. In operation the stem is pulled to the 
left until pressure is built in the hose line thereby holding 
the valve open. It is obvious that should the hose become 
ruptured or disconnected, the pressure will suddenly drop in 
the right angle body when the rush of gas from the tank will 
close the valve against its soft metal seat. 


|) ari a to safeguard the welder, and reduce fire 


A feature of the Mattingly safety valve is the absence of 
any packing. The escape of gas around the stem when 
the valve is open is prevented by a soft rubber-seated valve 
which seats against the cone-shaped bushing through which it 
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Mattingly Valve Designed to Increase Safety of Gas Welding 
Operations 


operates. The rubber may be removed as often as neces- 
sary by simply unscrewing the bushing which allows the 
stem to be lifted out and a new rubber replaced. This pre- 
vents the escape of gas. 


© Loose Pulley with Taper Roller Bearings 


ITH the purpose of providing a loose pulley which 
should be practically frictionless, have provision for 
taking end thrust and also afford a long life, the 

St. Louis Machine Tool Company, St. Louis, Mo., has de- 
veloped the pulley shown in the drawing. The objection to the 
old type straight roller bearing was the absence of provision 
for wear adjustment and end thrust and in the case of ball 
bearings, the cost has been high in addition to the structural 
disadvantage of the large outside diameter in relation to the 
bore. This eliminated them from use in arbor pulleys 
on many high-speed machines where the pullevs are neces- 
sarily small. 

The comparatively recent advent of the adjustable taper 
roller bearing with provision for taking end thrust largely 
overcomes these difficulties. The races can be so thin that 
loose pulleys as small as 21% in. in diameter can be made 
by mounting the bearings directly on the shaft. It is pref- 
erable, however, to mount them on a sleeve as shown in the 
illustration. Where this construction can be used, it is often 
possible to save the old and worn shafts or arbors which 
are sometimes worth as much as the pulley and in some 
cases more. 

Pulleys of the type illustrated are being supplied by the 
St. Louis Machine Tool Company for replacement of all 
kinds of machinery, any size from 214 in. to 22 in. in 
diameter being available. Hanger boxes in countershafts 
can also be equipped with these bearings to advantage. 

The design and location of loose pulleys has an important 


effect on machine efficiency and belt wear, and the provision 
of a loose pulley with taper roller bearings adjustable for 
wear, as illustrated, should prove decidedly helpful in solv- 
ing any loose pulley problem presented to railroad men. 
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Precision Grinder and Thread Lead Variator 


MPORTANT features of the 1923 model multi-graduated 
Precision thread grinder made by the Precision & Thread 
Grinder Manufacturing Company, Philadelphia, Pa., in- 


Multi-Graduated Precision Grinder and Thread Lead Varliator 
Used on Toolroom Lathe 


clude a redesigned spindle, improved index, dust cap and 
oiling devices. 
The spindle and driving pulleys are machined in one piece 


from solid stock of special heat-treated alloy steel. This 
eliminates lost motion or slippage due to loose pulleys. The 
rear. bearing is so constructed that should there be any elon- 
gation of the spindle due to increased temperature, it is sub- 
ject to floating, thereby eliminating any extra duty on the 
bearings. The new spindle is heavier and more sturdily built 
and has many advantages over the old construction. Norma 
ball bearings are used, as formerly. 

A '%4-hp. motor, fully enclosed, ball bearing, statically and 
dynamically balanced, is now furnished. This motor elimi- 
nates all possibility of chattering. An improved index for 
setting the helix angle with larger graduations has been in- 
stalled on the grinder. Ball bearings are furnished in the 
idler pulleys. A dust cap is now supplied on the grinder 
which precludes all dust, grit, etc., from entering the spindle 
housing. Improved oiling devices have also been installed. 

The illustration shows a ,multi-graduated Precision 
grinder and thread lead variator installed on a 14-in. by 6-ft. 
toolroom lathe. This lead-variating device is used for obtain- 
ing precision lead from the ordinary lathe lead screw; also 
to elongate the Iead on parts which are subsequently to be 
hardened to compensate for the approximate shrinkage in 
lead, eliminating correction grinding in non-precision work 
and reducing the correction grinding necessary in precision 
work, such as thread gages, taps, hobs, dies, chases, etc. 
Metric threads and any threads of odd or unusual lead may 
be cut by the use of the variator without requiring special 
or translating gears. 


Three New Westinghouse Products 


Manufacturing Company, East Pittsburgh, Pa., has 
developed several heaters of the type illustrated in 
Fig. 1, to be used for heating offices, shops, watchman’s 
shanties, etc. They are safe, neat in appearance and conve- 
nient. They are not affected by varying gas, pressures and 
can be installed in the most desirable location without regard 


Dant the past year, the Westinghouse Electric & 


Fig. 1—An Easily-Regulated Electric Heater 


to steam or gas lines. The heat is easily regulated by means 
of a convenient three-heat switch. The cost of installing this 
form of heating apparatus is much less than that of most 
other forms and the operating cost is relatively low. 
Westinghouse electric glue pots (Fig. 2) are light, sturdy 
and safe. They may be used for heating materials with low 
melting points such as paraffin, beeswax, etc., as well as glue. 
They are being used in many industries where the features 
of safety, convenience, dependability and uniformity of op- 
erating conditions are important. They are of the dry type 
to eliminate the danger of boiling dry and burning out the 


heating element, the inconvenience and sloppiness of con- 
stantly refilling the water bath, and to reduce the amount of 
current used in operating the pot. 

The most important feature of the new electrically-heated 
solder pot (not illustrated) is convenience, combined with 
the elimination of the fire hazard. Westinghouse small elec- 
trically heated solder pots are made in 10 and 30 lb. sizes and 
may be used to heat solder, babbitt, battery compound and 
other materials having a low melting point. They are 
equipped with three-heat switches, which permit the solder 
to be quickly melted on the high heating rate and kept at the 
proper temperature on a lower rate, without further atten- 


Fig. 2—Convenient Meiting Pot for Glue, Paraffin, etc. 


tion. They are built to withstand hard usage and be de- 
pendable in operation. The heating chamber is thoroughly 
insulated, making the pot economical in operation and com- 
fortable to work around. 


IMPLICITY, fewer parts and increased efficiency 
S usually result from the application of direct motor drive 

té machine tools and with the idea of benefiting to the 
fullest possible extent from these advantages the Oliver 
Machinery Company, Grand Rapids, Mich., has provided 
direct motor drive for many of its woodworking machines 
as described in recent issues of the Railway Mechanical En- 
gineer. 

Referring to the illustration, the method of applying 
direct motor drive to the Oliver No. 16 band saw will be evi- 
dent from the two views. The rotor of the driving motor 
is keyed to the lower wheel shaft which runs in two ball 
bearings supported by the two end bells. These end bells 
have finished concentric tongues which fit accurately inside 
the finished rings of the band saw frame as well as the stator, 
assuring accurate alinement and easy accessibility. This is 
a simple and efficient construction, the band saw taking up 
little floor space and having few moving parts, which tends 
to reduce vibration to a minimum. The motor is fully en- 
closed but by means of the air gap running up into the 
column there is sufficient circulation of air within the en- 
closure to keep the motor cool. 

The lower wheel has a positive non-changing alinement 
with the frame of the machine. The upper wheel has a 
simple 12-in. vertical screw adjustment for tensioning the 
saw and an unusual delicate micrometer screw-tilting device 
for tracking the saw on the wheel. All adjustments are con- 
trolled by hand wheels. The guides are of the frictionless 
roller type, one above and the other below the table. The 
saw runs against the outer edge of a hardened wheel, which 
is arranged to revolve against a ball bearing. The hardened 
steel side guides or lips are adjustable to prevent turning the 
saw sidewise. 

An important feature of any band saw is the method of 
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safeguarding the operator. Two safety guards are pro- 
vided in this case, one at the rear, U-shaped, made of wood 
and one at the front L-shaped, made of steel with wood 
facing. ‘These guards cover the blade at all points except 
the part doing the sawing between the guide and table. The 
lower wheel is encased by two iron doors preventing danger 


Oliver No. 16 Band Saw with Direct Motor Drive 


to the operator and confining the saw dust to a limited area. 
The upper wheel is covered by a heavy wire mesh door or 
guard, supported on a cast-iron hinged bracket attached to 
the column of the machine and locked with a spring clasp. 
The band saw table is of cast-iron 36 in. by 30 in. and 40 in. 
high. From three to five horsepower is required to drive this 
machine, depending on the work. 


New Motor Drive for Helye Hammers 


HE style of electric motor drive for upright helve ham- 
mers, made by C. C. Bradley & Son, Inc., Syracuse, 

N. Y., and described on page 232 of the June, 1922, 
Railway Mechanical Engineer, has been recently changed to 


Bradley Helve Hammer With New Motor Drive 


that shown in the illustration. 


In the original design, the 
hammers were arranged with the idler head of the driving 


pulley and the motor set on a block two or three inches above 


the floor base. The constant revolution of the motor pulley 


on the drive belt caused the belt to heat and burn and require 
frequent replacement. This difficulty has been overcome by 
installing the idler back of the drive and the motor in such 
a way as to allow the hammer to run as if the belt were con- 
nected to a countershaft, this construction being clearly 
shown in the illustration. 

Nine sizes of electric motor are used on Bradley upright 
helve hammers, from 11% hp. for the 30-lb. hammer to 15 hp. 
for the 500-lb. hammer. On one of the intermediate sizes, 
the 125-lb. hammer, for example, a 5-hp. motor is used 
running at 1,200 r.p.m., the speed of the hammer being 350 
r.p.m. This hammer is fitted to handle 2-in. stock. 


THE SoutH AFRICAN RArLways have just awarded to the Natal 
By-Products, Ltd., manufacturers of ‘“Natalite,” a gasoline sub- 
stitute, a six months’ contract for motor fuel for use throughout 
their motor transport service, according to a report to the De- 
partment of Commerce. Natalite, which is a sugar cane distillate 
made largely from waste material, will be supplied to the South 
African Railways at one shilling four pence per imperial gallon 
(26.7 cents per U. S. gallon) free on rail at Mearbank, near Dur- 
ban. It is understood that this is about one-third under the lowest 
bid for gasoline. The producers of Natalite claim that their prod- 
uct is 90 per cent efficient as compared with gasoline, and it is 
evident that even discounting this figure, the substitute must be 
reckoned with in the future. This is the first large contract that 
has been secured by any gasoline substitute, and the outcome of the 
trial will be awaited with interest. 


The machine shops of the Esquimalt & Nanaimo at Wellington, 
Vancouver Island, were completely destroyed by fire on April 30. 
The loss is estimated at $80,000. 


Pay Increase on the P. R. R. 


The Pennsylvania has made a general increase in the pay of 
employees at the Altoona shops, said to amount to three cents an 
hour. The increase is retroactive to May 1, and piece-workers as 
well as other employees are advanced, the estimated total number 
of men affected at Altoona being 10,000. 


Power Brake Investigation Reopened 


The Interstate Commerce Commission has ordered that its in- 
vestigation of power brakes and appliances, on which weeks of 
hearings were held and on which the arguments were submitted 
some time ago, be reopened for the purpose of a test by the com- 
mission of the brake of the Automatic Straight Air Brake Com- 
pany upon the Norfolk & Western. 


Credit to the Southern and Southwestern Railway Club 


On page 275 of the May, 1923, issue of the Railway Mechanical 
Engineer, there appeared an article entitled “Locomotive Boiler 
Water Circulation,” by Mr. C. A. Seley, consulting engineer, Loco- 
motive Firebox Company. This article is an abstract of a paper 
which Mr. Seley read before the March meeting of the Southern 
and Southwestern Railway Club at Atlanta, Ga. Through an 
oversight, proper acknowledgment as to its source was omitted at 
the time it was published. 


Wage Statistics for February 


The number of employees reported by Class I roads for the 
month of February, 1923, was 1,783,555, àn increase of 4,039, or 
0.2 per cent, as compared with the returns for January, 1923, 
according to the Interstate Commerce Commission’s monthly sum- 
mary of wage statistics. The total compensation was $230,416,541, 
a decrease of $19,635,245, or 7.9 per cent. This decrease in com- 
pensation, notwithstanding the increase in employment, is ex- 
plained by the fact that February had only 23 working days while 
January had 26. 


Railroads in New York City Limits 
Required to Electrify by 1926 


Governor Smith has signed the act which has been passed by the 
legislature requiring the substitution of electric for steam locomo- 
tives within the city limits by 1926. The roads most seriously 
affected under the act are the New York Central, The New York, 
New Haven & Hartford, the Baltimore & Ohio and the Long 
Island. Two or three other roads which operate steam switching 
locomotives at their New York piers are also affected to some de- 


gree. 


Large Railway Repair Shop in Southern France 


The locomotive and railway rolling-stock construction and re- 
pair shops located near Marseilles in 1919 by the Chantiers et 
Ateliers de la Capellette comprise the most important industry 
established in the south of France since the war. The plant 
covers about 32 acres and has, in addition to a large diversity 
of factory buildings and sheds and about 7% miles of track. 
The shops are equipped to repair 400 railway carriages at a time, 
and one building, 255 ft. by 575 ft., is able to handle 36 locomo- 
tives simultaneously. A large number of electric traveling cranes, 
some having a capacity of 60 tons, are in use; the entire equip- 
ment is said to be complete and modern in every way. Much of 
the repair work of the Paris, Lyons & Mediterranean Railway and 
of the Midi Railway, as well as that of the smaller local lines, 
is handled by this plant. 


397 


GENERAL NEWS 


A. F. of L. Shop Craft Workers Seek Increases 


Railroad shopmen belonging to or affiliated with the American 
Federation of Labor have sent notices to a number of prominent 
roads proposing a general increase of pay because of the increased 
cost of living; the application being based also on an assertion 
that men in similar classes of work outside the railroad service 
are now receiving rates which justify the request for an increase. 
The first road concerning which this notice was made public was 
the Pittsburgh & Lake Erie, but it appears that the leaders intend 
to make the same request on all roads which settled last summer’s 
strike with the brotherhoods. a 
Austrian Locomotive Industry. Thrives T 


Recent orders for locomotives from Yugoslavia, Rumania, and 
‘Hungary, in addition to those of the Austrian State Railways, are 
sufficient to keep the Austrian locomotive factories busy for some 
time, according to the Neues Wiener Journal, as reported by 
Consul Weingartner at Vienna. 

The Austrian government has ordered 17 electric locomotives 
for the Arlberg and Salzkammergut railways. The Italian State 
Railways have placed an order in Austria for 200 locomotives to 
be delivered within 3 years. The Neue Freie Presse reports this 
a be the first order of Italian State Railways placed outside of 

ly. 


Locomotive Conditions in April Best Since July, 1922 


Interstate Commerce Commission’s monthly report to the 
President is the best since July, 1922. In April 5,266 locomotives 
were inspected by the Bureau of Locomotive Inspection, of which 
3,049, or 58 per cent, were found defective and 511 were ordered 
out of service. The percentage of those inspected found defective 
is the lowest that has been reported for any month since the shop- 
men’s strike began last July. For the months of August, Septem- 
ber and October, 1922, the percentage was 71. During the same 
month (April) 96,940 freight cars were inspected by the Bureau 
of Safety, of which 7.3 per cent were found defective and 1,983 
passenger cars, of which 1 per cent were found defective. In 
April, 1922, 4% per cent of the freight cars inspected were found 
defective and 0.9 per cent of the passenger cars. 


Arbitration Courts to Deal with Labor Matters in 
Argentina 


The Argentine government has issued several decrees providing 
for the constitution of arbitration courts which are to deal with 
all questions arising between railways and their employees, and 
specilically, with the claims of the shop employees to an annual 
vacation of eight days on full pay. The railway companies have 
presented on their part a joint memorial to the Minister of Public 
Works objecting to the proposed arbitration procedure—alike in 
the case at issue and as a general principle—on the ground that 
it is unconstitutional, The companies in the concluding portion 
of their memorial quote recent utterances by the present Minister 
of the Interior, formerly Solicitor General. The Minister, Doctor 
Matienzo, replying a few weeks ago to a question in the Chamber 
of Deputies said that the decrees governing the matter were not 
at all in accord with the law. 


Proposed Locomotives for Australia 


The new chief commissioner of railways in South Australia (W. 
A. Webb), after giving attention to the haulage capacity of the 
State’s locomotives, has written to the leading English, Scottish, 
Australian and American builders, asking them for suggestions 
for new types of locomotives, more particularly of the following 
classes: Mountain type passenger locomotive with tractive force 
of 41,000 Ib. to 43,000 lb.; Pacific type passenger locomotive with 
tractive force of 32,000 Ib. to 35,000 Ib.; Mikado type freight engine, 
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50,000 Ib. to 55,000 Ib. tractive force; Decapod type freight engine, 
60,000 Ib. to 65,000 Ib. tractive force, and Santa Fe type engine, 
about 60,000 Ib. tractive force. The most powerful locomotive run- 
ning in South Australia at present has a tractive force of 20,000 
lb. The commissioner says that tenders for the proposed new 
types are not being called at present, but on receipt of suggestions 
from locomotive builders requests will be placed for definite designs. 


Students in Central of Georgia Shops 


Students of the Georgia School of Technology, Atlanta, Ga., 
will be able henceforth to earn their way through school. By an 
arrangement between the school and the Central of Georgia Rail- 
way the student will be enrolled in what is known as the “Co- 
operative Plan of Engineering,” and will alternate between four 
weeks of classroom work and four weeks in the Central of Geor- 
gia shops. The “co-operative plan” leads to graduation in five 
years, instead of the usual four years. The railway pays the 
students 30 cents an hour upon entrance, and this is increased 
at each six-month period throughout the five years. The student 
apprentices are regular employees of the railway and are entitled 
to transportation, group life insurance, pension benefits and other 
features that make employment with the Central attractive. Young 
men who reside in the cities where the Central has shops may 
spend half of their time at their homes, during their college course, 
and their earnings will be sufficient to pay their expenses at school 
during the time they are on the campus. 


Shop Wage Negotiations in Britain 


The British railway companies have modified their shop wage 
reduction proposals to the unions to provide for a 2s. ($.50) per 
week reduction immediately and an additional reduction of Is. 
($.25) a week during the following month. The proposal so far 
has been presented only to the shop craft unions and not to the 
National Union of Railwaymen. 

The shop craft unions are the regular metal trades unions, and 
include both railway shopmen and mechanics from outside indus- 
tries in their membership. The National Union of Railwaymen 
is an industrial union which “caters” to all classes of railway 
employees. The shopmen are about equally divided in their 
affiliation with the craft unions and the N. U. R. 

The purpose of the proposed wage reduction is to reduce the 
operating expenses of the railways so that further decreases in 
freight and passenger rates may be possible. The wages of metal 
trades workers in other industries are 6s. 6d. ($1.60) lower than 
those of men doing similar work for the railways. 


Chaining Standing Cars Is Not a “Coupling” Within 
the Law 


A car with a defective coupler was waiting with others on a 
dead track for transfer to the repair shop, attached to the next 
car by a chain. A foreman of car inspectors, passing, went be- 
tween the cars to shorten the chain, without setting out a flag, 
as the rules required. The movement of another car on the track 
caused a collision, resulting in his death. The Circuit Court of 
Appeals, Sixth Circuit, holds that the proximate cause of death 
was the failure to set out the flag, and not the defective coupler, 
and the company was not liable under section 4 of the Safety 
Appliance Act. 

To chain together two cars which have stood for hours and 
may stand for hours more untouched upon a track unused save 
as a receiving station for the car hospital is of course, in a cer- 
tain broad sense, to “couple” them; but the word usually de- 
scribes the operation which accompanies the approach of one car 
to the other. A crushing impact is the expected incident of the 
normal coupling, and safeguards are constantly necessary; not 
so, necessarily of a “coupling” which calls for no impact.—Mc- 
Calmont v. Pennsylvania, 283 Fed. 736. 


Group Life Insurance on the Central of Georgia 


The Central of Georgia Railway has adopted an arrangement 
under which its skilled employees may avail themselves of group 
life insurance at low rates. The amount is to be based upon the 
employees’ annual pay from a minimum of $1,000 to a maximum 
of $3,000. Provision is made for compensation in cases of per- 
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manent disability. The premium to be paid by the employee is 
60 cents per month per thousand of insurance. The remainder of 
the premium is paid by the railway company. . 

This is in addition to the pension system, the benefits of which 
the company extends without cost to the employee. President 
William A, Winburn, in a circular announcing the scheme to em- 
ployees says: 

“These matters are apart from the underlying desire of the 
company to provide continuous employment at fair compensation. 
Thought is given at all times toward making conditions surround- 
ing work for this company safe and comfortable. These are some 
of the things that make work for the Central of Georgia attractive. 
The task of providing dependable transportation for the public is 
one of dignity and importance. It offers interest, opportunity, and 
compensation to those engaged in it. I feel sure that all of you 
in the service take pride in your work. You need have no hesita- 
tion in letting the public know of your reasons for this pride in 
your calling and in your company.” 


Earliest Locomotive in America Traced 


Wholly lost sight of for nearly a hundred years and with its 
fate still unrecorded in detail, the first steam locomotive ever 
seen on the American continent has within a few weeks past been 
traced by one of its members, the right-hand cylinder, which has 
just been authoritatively identined in the National Museum at 
Washington. This locomotive, the “America,” was built in 1828 
on an order from the Delaware and Hudson Canal Company by 
George Stephenson of England, who soon after designed and built 
the famous Rocket, and was in nearly all respects, except that it 
did not have the multitubular boiler, the pattern for the more 
famous engine. 

The “America” was brought to New York by the Delaware and 
Hudson Company in January, 1829, and after being demonstrated 
under steam was sent up the company’s new canal towards Hones- 
dale, where it was to be tried out on the first railroad in the 
country, connecting Honesdale and Carbondale. From the time 
the “America” passed the eastern terminus of the canal all docu- 
mentary record of it ceases. But a few weeks ago an official of 
the Delaware and Hudson Company, while arranging with the 
National Museum at Washington for the loan of a model of the 
“Stourbridge Lion,” another Delaware and Hudson locomotive, 
which was the first to be tested on a railroad track in America, 
found among the unmounted locomotive parts which had been 
supposed to belong to the “Lion,” a cylinder whose design and 
measurements showed it beyond question to be one of the cylinders 
of the missing locomotive “America.” Curator C. W. Mitman, of 
the division of Mechanical Technology of the Museum, declared, 
after a careful comparison of this cylinder with historical data, 
that the identification could not be questioned. It is hoped that 
with this clue established, other parts of the “America” may be 
recovered, as the “Stourbridge Lion” itself has been gradually 
re-assembled in nearly all parts, from various sources along the 
lines of the Delaware and Hudson Company. 


MEETINGS AND CONVENTIONS 


Program for American Society for Testing Materials 


The American Society for Testing Materials will hold its 26th 
annual meeting at the Chalfonte-Haddon Hall, Atlantic City, 
N. J., on June 25-29. Because of the increased volume of reports 
and papers to come before this meeting, 13 sessions have been 
arranged beginning on Monday evening and closing on Friday 
evening. 


General Foremen’s Convention 


A program of topics for discussion at the 1923 convention of 
the International Railway General Foremen’s Association, which 
will be held at the Hotel Sherman, Chicago, September 4-7, has 
been arranged as follows: Topic No. 1—Shop Efficiency, Locomo- 
tive and Car Departments—(a) Apprentices, Training and De- 
veloping; (b) Relation of Foremen and Employees; (c) Methods 
of Increasing Efficiency of Supervisors and Employees; (d) 
Discipline; (e) Increased Output per Man Hour. Topic No. 2— 
Costs—General Repair Methods and Maintenance of Valves, Valve 
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Gears and Power Reverse Gears; (b) Engine, Tender and Car 
Trucks; (c) Air Brake Appliances on Passenger and Freight 
Equipment; Topic No. 3—General Repair Methods and Mainte- 
nance of Stokers, Coal Pushers and Air Firedoors; Topic No. 4— 
Shop Kinks, Locomotive and Car Departments; Subsidiary Topic 
No. 1—Welding Flanges on Driving Tires, Engine Truck and 
Tender Wheel Tires. 


Annual Meeting of C. I. C. I. & C. F. A. 


The Chief Interchange Car Inspectors’ and Car Foremen’s Asso- 
ciation has selected October 3, 4 and 5 as the dates for the annual 
meeting which will be held at the Hotel Sherman, Chicago. It 
is planned to have the papers by A. J. Mitchener and W. J. Owen, 
which were awarded the prizes in the Ralway Mechanical Engi- 
neer’s competition on car inspection read at this meeting. Further 
details of the program will be announced later. 


‘ 


New Officers of Canadian Railway Club 


At the annual meeting of the Canadian Railway Club at Mont- 
real on May 8 the following officers were elected: H. R. Naylor, 
assistant works manager, Angus shops, C. P. R., president; C. E. 
Brooks, chief of motive power, C. N. R., first vice-president; J. 
A. Shaw, general electric engineer, C. P. R., second vice-president ; 
W. A. Booth, chief draughtsman, mechanical department, C. N. R., 
secretary; and P. C. Reynolds, chief clerk to chief of motive 
power, C. P. R., treasurer. 


The following list gives names of secretartes, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


AUEBERKE o .—F. M. Nellis, Room 3014, 165 Broadway, New 

ork City 

AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
ASSOCIATION. —C. Borcherdt, 202 North Hamilton Ave., Chicago. 

AMERICAN RAILWAY ASSOCIATION, DIVISION V—MeEcmanicat.—V. R. Haw- 
thorne, 431 South Dearbcrn St., Chicago. Annual meeting, Orchestra 
Hall, 220 South Michigan Ave., Chicago, a enning June 20, 1923. 

„Dp'visiox V—EQUIPMENT Paintinc DIVISION R. Hawthorne, 
Chicago 

Diviston VI—Purcases anp Srores..—W. J. Farrell, 30 Vesey St., 
New York. 

Awer(can RaiLway Toot Foremen’s AssocIaTtIoN.—R. D. Fletcher, 1145 
E. Marquette Road, Chicago. 

AMERICAN SOCIETY OF MECHANICAL al grea ue Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A.  Stncbing: 30 
Church St., New York. 

AMERICAN Society For Testinc MATERIALS.—C. L. Warwick, University of 
Pennsylvania, Philadelphia, Ny Annual meeting, Chalfonte-Haddon 
Hall Hotels, Atlantic City, N pei ng Ju June 25, 1923. 

AMERICAN SociETY FOR STEEL SEER Eisenman, 4600 Prospect 
Ave., Cleveland, Ohio. Eastern sectional meeting June 14 and 15, 
Bethlehem, Pa. 

ASSOCIATION ar RAILWAY Ber eke Cee: Coo . Andreucetti, 
C. , Room 411, C. & N. W. Station, Chicago, Il. 

CANADIAN TAMA Ciue.—W. A. Bent ' 53 Rushbrook St., Montreal, 
Regular meetings second Tuesday in each mcath, except June, uly 
and August at indscr Hotel, Montreal. 

Car FOREMEN’S ASSOCIATION OF CHICAGO. —Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, IN 

Can ForemMen’s ASSOCIATION OF ST. Lours.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. 

CentraL Raltway CLusB.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Meeting monthly, Hotel Iroquois, Buffalo, N. Y. 

CHIEF INTERCHANGE Car ae et "AND CAR FOREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Hl. Annual 
meeting, Hotel Sherman Chicago, October 3, 4 and 5. 

Crnctnnatr Rareway CLUB. —W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

INTERNATIONAL RatLroaD Master BLacksMitHs’ ASsoctaTiIon.—W., J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL Raitway FuEL AssociaTION.—J. G. Crawford, 702 East 
Fifty-first St., Chicago, Il. , 

INTERNATIONAL RarLway GENERAL 
1061 W. Wabash Ave., Winona, Minn. 
Sherman, Chicago, September 4.7, 1923. 

MASTER BOILERMAKERS’ ASSOCIATION. —Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New ENGLAND RatLroap CiuB.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Meetings seccnd Tuesday in each month, except June, July, 
Angust and September, Copley-Plaza Hotel. 

New York Raitway CLUB. —H. D. Vought, 26 6Cortlandt St., New York. 
Meeting third Friday of each month except June, July’ and August 
at 29 West Thirty-ninth street, New York. 

Nracara Frontier Car MEN’s ASSOCIATION. —George A. J. Hechgreb, 623 
Brisbane Building, Buffale, N. Y. 

Pacrfic Rattway CLiurn.—W. S. Woilner, 64 Pine St., San Francisco, Cal. 
Meetings second Thursday in each month in San Francisco and 
Oakland, Cal.. alternately. 

Rattway CLuR oF Pittspurcu.—J. D. Cenway, 515 Grandview Ave., Pitts- 
burgh, Pa. Meetings fcurth Thursday in each month, except June, 
July and Auzust. 

St. Lovis Rarrway Cius.—B. W. Fraventhal, Union Station, St. Louis, Mo. 
Meetings second Friday each menth, except June, July and August. 

TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. 

Western Raitway Crius.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. 


FoREMEN’S AssoctaTIon.— William Hall, 
Annual convention, Hotel 
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SUPPLY TRADE NOTES 


The Whitman & Barnes Manufacturing Company has 
moved its New York office to 99 Chambers street. 


The Link Belt Company, Chicago, will construct a one-story 
machine shop 125 by 135 ft. to cost approximately $85,000. 


The Locomotive Lubricator Company has moved its offices 
from 6 North Michigan avenue, Chicago, to 2443 Sheffield avenue. 


Elisha H. Talbot, retired publisher and founder of the Rail- 
way Age, died at his home in New York on May 22 at the age 
of 83. 


The Jones & Laughlin Steel Corporation has purchased 319 
acres of land near Hammond, Ind., on which a plant will be con- 
structed. 


The Nathan Manufacturing Company, New York, has re- 
moved its Chicago office from 707 Great Northern building to 14 
East Jackson boulevard. 


The American Car & Foundry Company will construct a one- 
story assembly building at 2416 South Paulina street, Chicago, at 
an approximate cost of $100,000. 


H. E. Reynolds has been appointed district manager of the 
Pittsburgh, Pa., office at 1222 Fulton building of the Whiting 
Corporation, to succeed S. C. Wilson. 


E. A. Thornwell, Candler building, Atlanta, Ga., has been ap- 
pointed sales representative of the Edgewater Steel Company, 
Pittsburgh, Pa., vice John Hyland, deceased. 


W. B. Fraser, one of the partners in the Coale-Fraser Lumber 
Company, Lytton building, Chicago, has assumed charge of the 
company’s West Coast office, Tacoma, Washington. 


The National Lumber Manufacturers’ Association of Chi- 
cago has removed its office from the Harris Trust building to 2017 
Conway building, 111 W. Washington street, Chicago. 


The Morton Manufacturing Company, Chicago, manufac- 
turers of railway appliances, is building an addition to its Chicago 
factory which will give 18,000 sq. ft. of additional floor space. 


Dr. Schuyler Skaats Wheeler, president of the Crocker-Wheeler 
Company, of New York and Ampere, N. J., died suddenly on 
April 21, at his home in New York City. 


Charles B. Yardley, who formerly represented Jenkins Brothers, 
New York, with all railroads in its New York distributing dis- 
trict, will again become railroad representative for the same 
district. 


The Daniel Woodhead Company, Chicago, representatives for 
fans, lighting units for electrical departments and Keller pneumatic 
tools and reflectors, has moved its offices to 15 North Jefferson 
street. 


The Gibb Instrument Company, Bay City, Mich., manufac- 
turers of electric welding equipment, have been appointed dis- 
tributors of the General Electric Company’s arc welding elec- 
trodes in the middle west. 


H. B. Doerr, chief mechanical engineer of the Scullin Steel Com- 
pany, with headquarters at St. Louis, Mo., has been promoted to 
general superintendent, succeeding L. C. Perry, resigned to en- 
gage in private business. 


W. C. Thatcher, assistant superintendent of construction of the 
National Boiler Washing Company, with headquarters at Chi- 
cago, has been promoted to general superintendent of ee 
succeeding J. M. Weir, resigned. 


S. W. Hall, chief material inspector of the New York Central, 
with headquarters at Cleveland, Ohio, has resigned to become a 
representative of the railroad department of the Wolf Brush 
Company, with headquarters at Chicago. 


Poultney Gorter, heretofore in the contracting department and 
various other departments at the shops of the Pullman Company, 
has been appointed assistant to the eastern sales manager of the 
Pullman Company, 25 Broadway, New York City. 
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The Detroit Steel Products Company, Detroit, Mich., will es- 
tablish a branch factory at Emeryville, Cal., which will have 83,000 
sq. ft. of space. A. Lum has been appointed manager of the plant 
and will have charge of sales on the Pacific Coast. 


J. H. Cross., formerly western manager of the service depart- 
ment of the Railway Age and allied publications and later adver- 
tising representative for these publications, died on May 22. In 
1918 Mr. Cross left these publications to form an advertising 
agency. 


R. W. Wentworth has been appointed district manager of sales 
of the Interstate Iron & Steel Company, with headquarters in the 
Merchants National Bank building, St. Paul, Minn. The com- 
pany was formerly represented in the Northwest by the Paul J. 
Kaulman Steel Company. 


Paul Llewellyn, vice-president and general sales manager of the 
bar division of the Interstate Iron & Steel Company, with head- 
quarters at Chicago, has been promoted to vice-president in charge 
of all sales, with the same headquarters, and will be succeeded 
by H. F. Schroeder, representative at New York. 


The Texas Company, Houston, Tex., has organized a western 
sales department, with headquarters‘at Denver, Colo., and estab- 
lished stations and other marketing equipment throughout the new 
territory. Fred W. Freeman has been appointed general western 
manager and H. W. Dodge has been appointed western sales man- 
ager. 


The Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., has removed its Pittsburgh, Pa., office of the Central dis- 
trict from the Farmers Bank building to rooms 950 to 953 Century 
building, on Seventh street between Penn avenue and Duquesne 
way. A. G. Pierce is manager of the Central district, with head- 
quarters in Pittsburgh. 


Harry S. C. Folk and Donald Weaver have joined the railway 
department of the Electric Storage Battery Company as assistants 
to Howard S. Mills of the New York City office. Mr. Folk was 
previously in charge of the industrial truck and locomotive de- 
partment and Mr. Weaver was formerly connected with the gen- 
eral office staff in Philadelphia, Pa. 


W. D. Creider has been appointed sales manager of the Oilgear 
Company, Milwaukee. Mr. Creider was formerly in charge of the 
Milwaukee, Wis., office of the Federal Machinery Sales Com- 
. pany of Chicago. A. L. Ellis, for the past year acting sales 
manager of the Oilgear Company, has been appointed eastern rep- 
resentative of the company with headquarters in New York City. 


Stanley H. Smith, who was formerly sales agent for the Pennsyl- 
vania Steel Company in Chicago and Cleveland and sales agent of 
the Bethlehem Steel Company in Cleveland has recently opened a 
shovel warehouse for The Wyoming Shovel Works at 422 Frank- 
fort avenue, Cleveland, Ohio, where he also represents Harris- 
burg Pipe & Pipe Bending Company, The National Lock Washer 
Company and The Stevens Metal Products Company. 


The Jones & Laughlin Steel Corporation has work under way 
on an extension of the south power station at its Aliquippa works 
near Woodlawn, Pa. The construction has been started by 
Dwight P. Robinson & Co., Inc., New York. The improvement 
includes preparation of site, foundations and condenser well, and 
the erection of an extension to the building to house a 10,000 k. w. 
steam generator unit with condenser and all other appurtenances. 


The Independent Equipment Corporation, McCormick building, 
Chicago, has been incorporated to lease and repair railway cars. 
M. P. Krafftmiller, formerly vice-president and treasurer of the 
General American Tank Car Corporation, is president; G. A. 
Schoemaker, formerly general manager of the Allegheny Steel 
Company, is vice-president; A. E. Higgins, formerly of the Na- 
tional City Bank, Chicago, is treasurer, and J. E. Bittus is secre- 
tary. The corporation will have a plant at Chicago and is now 
operating one at Warren, Pa. 


Scott R. Hayes, vice-president of the New York Air Brake 
company, New York City, died on May 6 in the Ossining 
(N. Y.) hospital while physicians were preparing to operate 
on him. Mr. Hayes was born on February 8, 1871, at Columbus, 
Ohio. In 1890 he left Cornell University to go with the Thomp- 
son-Houston Company with headquarters at Cincinnati, Ohio. In 
1892, when the General Electric Company was formed, Mr. Hayes 
was placed in charge of its Cleveland office and remained in that 
position until the latter part of 1894. During 1895 and 1896, he 
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was in the electrical supply business at Cleveland, Ohio, under 
the firm name of Hayes & Arthur. In 1897, he was appointed 
agent for the Scott Spring Company with office at Cleveland 
and one year later he went to Chicago as representative for that 
company. When the Railway Steel Springs Company was or- 
ganized in 1902, he was transferred to the New York office as 
assistant sales agent, subsequently serving as general sales agent 
and vice-president. He resigned from the latter position in March, 
1914, to become assistant to the president of the New York Air 
Brake Company and subsequently become vice-president of that 
company. He was a son of former President Rutherford B. 
Hayes. 


Robert H. Gwaltney has been appointed vice-president of the 
T. H. Symington Company, New York. Mr. Gwaltney was born 
in Raleigh, North Carolina. He entered the service of the T. H. 
Symington Company in 
1912 as sales agent and 
remained in that posi- 
tion until 1917, when he 
was appointed to the 
position of manager 
of eastern sales. Mr. 
Gwaltney now becomes 
vice-president of the 
same company with 
headquarters at New 
York City in charge of 
eastern sales, and he 
will also have supervi- 
sion of the south- 
ern territory formerly 
handled in Baltimore, 
Md.. by T. C. deRosset, 
deceased. 


The Sprague Electric 
Works of the General 
Electric Company has 
consolidated its district 
and local offices with corresponding offices of the General Electric 
Company. The manufacture and exploitation of Sprague products 
will be continued in the name of the General Electric Company in 
the recently organized merchandise department. The Sprague con- 
duit products section and the Sprague apparatus section of the 
merchandise department will, for the present, continue offices at 
527 West Thirty-fourth street, New York City. 


R. H. Gwaltney 


Charles E. Sheldon, for many years connected with the Whit- 
man & Barnes Manufacturing Company, died on May 1, 1923. 
He was born in Fitchburg, Mass., April 14, 1850, in 1867 became 
identifed with the Whitman & Miles Manufacturing Company, 
afterwards consolidated with other plants and the name changed 
to Whitman & Barnes Manufacturing Company. He became 
superintendent of the Fitchburg works in 1872 and was trans- 
ferred to the Akron plant in 1877, serving the latter as director, 
treasurer, general manager, vice-president and president. In 1915 
he was elected chairman of the board of directors, which position 
he held at the time of his death. 


Joseph T. Ryerson & Son, Inc., with main plant and offices in 
Chicago, has bought the plant, stock and good will of the Cincin- 
nati Iron & Steel Company, Cincinnati, Ohio. The Ryerson 
Company now has steel-service plants in Chicago, St. Louis, 
Detroit, Buffalo, New York and Cincinnati. The plant of the 
Cincinnati Iron & Steel Company occupies a full city block at 
Front & Freemont streets, with about 110,000 ft. of floor space. 
Lewis E. Skinner, who has been for eighteen years with the 
Ryerson Company and for a long time in charge of the Ohio 
business, is now in charge of the plant. He will be assisted by 
C. A. Parnell, former assistant to Arthur Allshul, manager at 
the Ryerson Buffalo planı. 


The Railroad Supply & Equipment Exchange Corporation has 
been incorporated in Illinois for the purpose of erecting, in Chi- 
cago, a building to be used as the central headquarters for the 
railway supply trade of the United States. The company expects 
to erect and operate a building which will be large enough to 
house permanent and transient exhibits of railway equipment and 
supplies, office space for supply manufacturers and club rooms. 
Harry Vissering, president of the Harry Vissering & Co., Chicago, 
is president; T. G. Kroehler is vice-president and R. W. Lyons is 
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secretary and treasurer. It is planned to design the building for 
exhibits that will remain in place for long periods. The first floor 
will be given over to freight and passenger cars and locomotives. 
The second floor will hold lighter machinery, tools, signaling de- 
vices and other railway supplies. About 14 floors above the ex- 
hibition floors will be allotted to offices for supply companies at 
a rental which it is calculated can be made much less than present 
rates in many offices. The upper floors of the building will be 
made into from 300 to 350 rooms with sleeping accommodations ; 
also a swimming pool and a gymnasium. It is also planned to ar- 
range on one of the upper floors an auditorium which may be 
used by conventions. The district favored for the location of the 
building is north of the Chicago river and near the Municipal 
pier. Arrangements have been made for financing the construc- 
tion of the building and these will be put into effect when tenta- 
tive leases have been secured. 


Oliver W. Loomis, manager of sales of the National Malle- 
able Castings Company, Cleveland, Ohio, has been appointed 
manager of the company’s malleable plants at Chicago with office at 
2610 West Twenty-fifth 


place. Mr. Loomis suc- 
ceeds O. J. Fehling, 
who has resigned. 


James A. Slater, assis- 
tant manager of sales, 
has been appointed 
manager of sales with 
headquarters at Cleve- 
land to succeed Mr. 
Loomis. Oliver W. 
Loomis was born in 
Bloomington, Il, but 
spent his early boyhood 
in New Haven, Conn., 
before going to Cleve- 
land. He has been con- 
nected with the Nation- 
al Malleable Castings 
Company since March, 
1891, having served 
consecutively in the ac- 
counting, manufacturing 
and sales departments. He was manager of sales at the 
time of his recent appointment as manager of the malle- 
able plants at Chicago. 
James A. Slater, the 
new manager of sales, 
has been in the service 
of the National Malle- 
able Castings Company 
continuously for the 
past 26 years. He 
served in various capa- 
cities both at Cleveland 
and at Chicago, in the 
purchasing and the 
sales departments and 
in his new position 
as manager of sales, 


O. W. Loomis 


Cleveland, he will have 
charge of both the 
railway and the miscel- 
laneous sales of the 
various products of the 
National Malleable Cast- 
ings Company. 


The Uehling Instrument Company, Paterson, N. J., has ap- 
pointed Charles J. Schmid in charge of sales in Greater New 
York and Long Island with headquarters at Paterson. Mitsui & 
Co. have just been appointed exclusive representatives in Japan 
and China. The head office of Mitsui & Co. is at Tokio and its 
New York City branch office is at 65 Broadway. John E. Arnold, 
15% South Fourth street, Tulsa, Okla., has been appointed agent 
in charge of territory in the state of Oklahoma, and H. R. N. John- 
son, 917-A Marquette avenue, Minneapolis, Minn., has been ap- 
pointed agent, whose territory includes Minnesota, North Dakota 
and South Dakota. 


J. A. Slater 
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TRADE PUBLICATIONS 


Taps.—The Geometric Tool Company, New Haven, Conn., has 
just issued a 26-page booklet which is devoted exclusively to 
illustrations and a description of the construction and operation 
of its line of adjustable collapsing and solid adjustable taps. 


PRECISION Toots.—A 15-page booklet, supplementing No. 28 
and listing new and useful tools for the machinist, toolmaker and 
garage mechanic, has recently been issued by the Brown & Sharpe 
Manufacturing Company, Providence. Among the tools listed 
are Rex micrometer calipers, micrometer cases, stainless steel 
rules, gages, etc. 


Execrric Dritts AND REAMERS.—Details of Hisey electric drill 
and reamer construction and electric drill and reamer motor 
characteristics are described and illustrated in Bulletin No. 106 
which has recently been issued by the Hisey-Wolf Machine Com- 
pany, Cincinnati, Ohio. The bulletin contains 16 pages and 
supersedes bulletins Nos. 105-155. 


CraNnes.—Catalog No. 165, superseding No. 158, has recently 
been issued by the Whiting Corporation, Harvey, Ill. In this 
booklet various types of cranes, including electric traveling, 
bucket-handling, gantry, transfer, handpower cranes, etc., are de- 
scribed and illustrated. Tables of clearances for several types of 
cranes are also included, as well as a brief outline of the com- 
pany’s facilities for building cranes. 


Hoists AND CRANES.—The Link-Belt Company, Chicago, has 
recently issued a comprehensive and instructive treatise on electric 
hoists and overhead cranes. The book is not only profusely 
illustrated with photographs of actual Link-Belt installations, 
but with line and wash drawings, the subject of proper installation 
and efficient operation is fully covered. Practices and methods 
employed by users in widely divergent fields are also outlined. 


SOUTHERN Pine.—The Southern Pine Association, New Orleans, 
has issued a large-sized, 12-page, illustrated bulletin of technical 
and general information on Southern pine and its uses. The text 
deals with the availability, distribution and grading rules for 
Southern pine lumber; the method of laying and caring for wood 
block and other types of flooring; and a number of tables of 
strengths of green and air-dried timber, approximate changes of 
properties with changes of moisture content, etc. 


TUBE CLEANERS.—Air, steam or water-driven tube cleaners 
for fire tube and water tube boilers, fuel economizers, condensers, 
evaporators, feed-water heaters, etc., are illustrated and described 
in a neatly arranged booklet of 32 pages which has recently been 
issued by the Roto Company, Hartford, Conn. A chart, outlining 
a practical method of finding the per cent of fuel saved by keeping 
boiler tubes free from scale, is also included. The booklet is in- 
dexed so that information regarding any of the Roto tube cleaning 
machines can be quickly and easily located. 


PorTABLE Loaper.—The Link-Belt Company, Chicago, has is- 
sued a 33-page booklet describing and illustrating its line of 
portable loaders for general and special uses. The bulletin in- 
cludes descriptions of conveyor loaders equipped with bag filling 
devices as well as portable machines adapted for use in series 
with each other and for indoor or outdoor work. Some atten- 
tion is also given in the bulletin to the Link-Belt crane. Specifi- 
cations of the machines are furnished, together with a large num- 
ber of half-tone illustrations showing the machines in various 
kinds of work. 


Arc WELDING AND CUTTING—The Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., has recently issued 
special publication No. 1659. in which the subject of electric arc 
welding and cutting is treated in a thorough and interesting 
manner. The booklet, which contains numerous illustrations, be- 
gins with a chapter on the reasons for organizing and standardizing 
the welding organization, the training of arc welders and the 
inspection of metallic electrode arc welds. This is followed by 
chapters on the principles of arc welding, the physical characteris- 
tics of arc metal, the usc of the graphite electrode, and cost and 
application data. Several pages are then devoted to a brief de- 
scription of Westinghouse arc welding apparatus. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THe LenicH VaLrey has ordered 10, 4-6-2 type locomotives 
from the American Locomotive Company. 


Tre Mrissourr Paciric has ordered 40, 2-8-2 type and 10, 4-6-2 
type locomotives, from the American Locomotive Company. 


THE SEABOARD AIR LINE has ordered 2, 2-8-2 type locomotives 
from the American Locomotive Company. This is in addition to 
the 20, 2-8-2 type ordered from the same builder reported in the 
April Railway Mechanical Engineer. 


Passenger Car Orders 


Tue ATLANTIC Coast Line has ordered five dining cars from 
the Pullman Company. 

THE ATCHISON, Topeka & Santa FE has ordered 25, 70-ft. 
baggage cars from the Pullman Company. 

Tue CANADIAN NATIONAL has ordered 30 steel sleeping cars 
from the Canadian Car & Foundry Company. 

THe SEABOARD Am Line has ordered four combination baggage 
and mail cars from the Pressed Steel Car Company. 

Tue NATIONAL RAILWAYS OF MEXICO have ordered five narrow 
gage passenger coaches from the Pullman Company. 

THe Fioripa East Coast has ordered 15 steel baggage cars, two 
mail cars and one dining car from the Pullman Company. 

Tue ATLANTIC Coast Line has ordered 25, 74-ft. steel coaches, 


15, 70-ft. steel baggage cars, 5, 70-ft. combination mail and baggage 
cars, and 2 mail cars from the Standard Steel Car Company. 


Passenger Car Repairs 


Tue Missouri Paciric has ordered repairs to 25 passenger cars 
from the American Car & Foundry Company. 

Tue New York CENTRAL has also let a contract to the Mer- 
chants Dispatch, Rochester, N. Y., for repairs to 100 baggage cars. 

THe Missourr Paciric is having repairs made to 50 passenger 


cars at the shops of the St. Louis Car Company and to 50 cars 
at the shops of the American Car & Foundry Company. 


Freight Car Orders 


Tue SeABoARD Air Line has ordered 28 caboose cars from the 
Magor Car Corporation. 

THe McMan Om & Gas Co., Tulsa, Okla, has ordered 15 
tank cars from the Standard Tank Car Company. 

THE IMPERIAL REFINING COMPANY, Tulsa, Okla., has ordered 
50 tank cars from the Standard Tank Car Company. 

Tur Forp Motor Company has ordered 25 steel gondola cars 
of 70 tons’ capacity from the Standard Steel Car Company. 

Tur Louisiana & ARKANSAS has ordered 20 ballast cars from 
the American Car & Foundry Company. 

Tue ATLANTIC Coast Line has ordered 50 ballast cars of 50 
tons’ capacity from the Rodger Ballast Car Company. 

THE MATHESON ALKALI WORKS, New York, has ordered from 
the Standard Steel Car Company 25 special cars for hauling 
chlorine. 

Tur Curicaco & NORTHERN WESTERN has ordered 40, 10,000 
gal. capacity tank cars from the American Car & Foundry Com- 
pany. 

Tue Excin, Jouet & EasTEeRN has ordered 300 steel under- 
frames from the Ryan Car Company and 200 from J. W. Heggie 
& Sons, Incorporated. 

Tue MEXICAN PETROLEUM COMPANY, New York City, has 


ordered 50 tank cars of 10,000 gal. capacity and 25 tank cars of 
8,000 gal. capacity from the Standard Tank Car Company. 


THe SOUTHERN CARBON Company, Monroe, La., has ordered 25 
tank cars from the Standard Tank Car Company. 


Freight Car Repairs 


THE AMERICAN REFRIGERATOR TRANSIT CoMPANY has ordered 
repairs to 200 refrigerator cars from the Koppel Car Repair Com- 
pany, Koppel, Pa. 


Machinery and Tools 


Tue CH1caco GrEAT WESTERN has placed ‘an order for a car 
wheel borer. 


Tue New York, ONTARIO & WESTERN has placed an order for 
a car wheel borer. 


Tue New York CENTRAL has placed an order for a journal 
turning axle lathe. 


Tue St. Lours-SaAN Francisco has placed an order for a 
600-ton wheel press. 


THE ILLINOIS CENTRAL has ordered one 150-ton wrecking crane 
from the Industrial Works. 


THe ATLANTIC Coast Line has ordered one 80-ton coach hoist 
from the Whiting Corporation. 


THE CENTRAL or GeorctA has ordered one 150-ton wrecking 
crane from the Industrial Works. 


TuE PENNSYLVANIA has ordered one 30-ton locomotive crane 
from the McMyler Interstate Company, 


Tue Cuicaco & NcrtH WESTERN has ordered two electric turn- 
table tractors from the Whiting Corporation. 


Tue ATCHISON, TopeKA & Santa Fe has ordered one 20-ton 
locomotive crane from the Browning Company. 


Tue Waspasu has placed orders for a car journal turning 
lathe, a car wheel borer, and a locomotive journal turning lathe. 


Tue Cuicaco, BURLINGTON & Quincy has ordered one, 25-ton 
electric traveling crane for use at Beardstown, Ill., from the Whit- 
ing Corporation. 


THe SouTHERN Raitway has placed orders for a 90-in. driv- 
ing wheel lathe, a 600-ton wheel press, a 600-pound hammer, and 
a 100-ton bushing press. 


THe SouTHERN Paciric has Yordered three 25-ton locomotive 
cranes, one each from the Browning Company, the McMyler Inter- 
state Company and the Industrial Works. 


THe Denver & Rio GRANDE WESTERN has ordered four, 120-ton, 
six, 15-ton and four 10-ton electric traveling cranes and one, 100- 
ton transfer table for use at its Denver, Colo., and Salt Lake City, 
Utah, shops from the Whiting Corporation. 


THe PENNSYLVANIA has recently purchased from the Westing- 
house Electric & Manufacturing Company a 20,000 kv-a, turbine 
generator complete with condensers, auxiliaries, and switching 
equipment for installation in its Long Island City power house, 
which supplies power to the Pennsylvania tunnel and terminal 
electrification at New York. This is the fourth unit of this 
capacity that the Pennsylvania has purchased from the Westing- 
house Company for this power house. 


Tue Erwe is installing a motor-driven air compressor at Sus- 
quehanna, Pa. Purchased electric power will replace the need 
for added boiler capacity. At present a steam-driven compressor 
with a capacity of 2,650 ft. per min. 1s supplying the requirements 
of the shop, This will be replaced by a’ synchronous motor-driven 
compressor with a capacity of 3,600 cu. ft. The steam unit will 
be sent to Hornell, N. Y., and a smaller steam-driven unit now 
in service at Hornell will be installed at Susquehanna as an 
emergency unit. A 13-panel switchboard is also being installed 
and underground cables laid between the switchboard and the power 
lines which bring power to the shops. The switchboard provides 
for the control of the motor-driven compressor, two motor gen- 
erator sets, one of which is to be installed, and the various dis- 
tribution feeders for shop power, light and electric welders. Grow- 
ing shop requirements have made improved power facilities neces- 
sary and 220-volt alternating current, 220-volt direct current and 
110-volt direct current is furnished to the shop. The work should 
be completed by the latter part of July. 
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Shops and Terminals 


ANN Arsor.—This company will construct a new roundhouse 
and machine shop at Owosso, Mich. 


New York CENTRAL.—This company will construct an additional 
car repair shop building at Adrian, Mich. 


CHESAPEAKE & OHIo.—This company will add a 100-ft. turn- 


table, a water station and a cinder conveyor to its equipment at 
Taplin, W. Va. 


CHIcaGo, BURLINGTON & Quincy.—This company has awarded a 
contract to G. A. Johnson & Sons, Chicago, for the construction of 
a machine shop at Beardstown, Ill. 


Ittinois CENTRAL.—This company has awarded a contract to 
the Ellington Miller Company, Chicago, for alterations to a turn- 
table at Memphis, Tenn., which will cost $15,000. 


St. Louts-SAn FrAncisco.—This company has awarded a con- 
tract to the Howlett Construction Company, Moline, Ill., for the 
erection of a 300-ton, reinforced concrete coaling station at East 
Thomas, Ala. 


St. Lours-San Francisco.—This company will construct a 
15-stall roundhouse and additional shop buildings at Monett, Mo., 
to cost approximately $500,000 to replace facilities recently de- 
stroyed by fire, 


Tue SouTHERN Paciric.—This company is constructing with 
its company forces a 16-stall roundhouse, machine shop, power 
house, car repair shed, mill building, oil house and an employees’ 
building at Lafayette, La. 


ATCHISON, TOPEKA & SANTA FE.—This company has author- 
ized the construction of a 1,000-ton reinforced concrete coaling 
station at Argentine, Kan., and a 600-ton reinforced concrete coal- 
ing station at La Junta, Col. 


GALVESTON, Harrissurc & SAN ANTONIO.—This company will 
construct an eight-stall addition to the roundhouse at El Paso, 
Tex., and will also erect an addition to the blacksmith shop, a 
washroom and a fuel oil station. 


WASHINGTON TERMINAL.—This company has awarded a con- 
tract to the Ogle Construction Company, Chicago, for the con- 
struction of a 1,200-ton, five track, reinforced concrete coaling 
station with sanding facilities at Washington, D. C. 


ILLINOIS CENTRAL.—This company has awarded a contract to 
Joseph E. Nelson & Sons, Chicago, for the construction of an 
enginehouse at Central City, Ky. 


The company has also authorized the construction of a 300-ton 
coaling station at Council Bluffs, Iowa, and a coal hoist with 
sanding facilities at East St. Louis, Ill., and water treating plants 
at Parkersburg, Iowa, Iowa Falls, Webster City and Marcus, and 
at Haldane, Ill., Dixon and Panola. 


Pere MARQUETTE.—This company, jointly with the Pennsylvania, 
has awarded a contract to the Roberts & Schaefer Company, Chi- 
cago, for the construction of a 500-ton reinforced concrete, four- 
track, automatic electric coaling station at the new engine term- 
inal at Twenty-first street, Detroit, Mich., reported in the March 
issue of the Railway Mechanical Engineer which will be used by 
both roads. 


Cuicaco & NortH WESTERN.—This company has awarded a 
contract to G. A. Johnson & Sons, Chicago, for the construction 
of a roundhouse at Casper, Wyo. 

The company also has awarded a contract to the Ogle Construc- 
tion Company, Chicago, for the construction of a 250-ton, reinforced 
concrete coaling station at Evansville, Wis., and two 600-ton, re- 
anforced concrete coaling stations at the Chicago shops, Chicago, 
and has awarded a contract to the C. W. Gimbel Company for the 
construction of a 30-stall roundhouse, a machine and repair shop, 
.a car foreman’s shop and an ice house at Madison, Wis. 


Missouri Paciric.—This company has authorized the construc- 
tion of a new machine shop at Wichita, Kan., to cost $78,000, 
and the construction of a viaduct at Fourteenth street, St. Louis, 
Mo., which will cost $130,000. This company has also authorized 
the construction of necessary facilities for handling fuel oil for 
locomotives, including storage at large terminals and outlying 
supply stations, on the Arkansas, Louisiana and Memphis divisions, 
which will cost $350,000. 
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PERSONAL MENTION 


General 


S. B. Anprews has been appointed mechanical engineer of the 
Chesapeake & Ohio, succeeding J. J. Ewing, assigned to other 
duties. 


J. A. CarMopy has been appointed superintendent of electric 
equipment of the New York Central, succeeding C. H. Quereau, 
resigned. A. J. Clarkson has been appointed general inspector 
succeeding Mr. Carmody. 


W. J. ToLLerTon, general mechanical superintendent of the 
Chicago, Rock Island & Pacific, with headquarters at Chicago, 
has been given the title of general superintendent of motive 
power. i 


J. F. Lonc, master mechanic of the Baltimore & Ohio, with 
headquarters at Connellsville, Pa., has been appointed super- 
intendent of motive power and machinery of the Los Angeles & 
Salt Lake with headquarters at Los Angeles, Cal., succeeding 
C. M. Hoffman, who has resigned. 


CHARLES F. NEEDHAM, whose appointment as assistant to the 
general manager of the Canadian National with headquarters 
at Toronto, was announced in the April issue of the Rail- 

way Mechanical Engineer 
was born at London, Ont., 


on December 9, 1877. 
He entered railway 
service in July, 1898, 


with the Grand Trunk 
and held the positions of 
stenographer, head time- 
keeper, accountant, chief 
clerk, special assistant 
to the vice-president in 
charge of the motive 
power and car depart- 
ments, assistant to the 
general superintendent of 
the motive power and 
car departments and as 
acting assistant to the 
operating manager. His 
early experience was in 
the maintenance of way 
department. He served 
for seven years in a 
divisional motive power department office and fourteen years in 
the system motive power department office. He then served for a 
brief period in the operating department and returned again to the 
motive power department. At the time of his appointment as 
assistant to the general manager of the Canadian National, Mr. 
Needham was serving as assistant to the general superintendent 
of the motive power and car departments of the Grand Trunk. 


G. DURHAM, superintendent of motive power and cars of the 


C. F. Needham 


_ Wheeling & Lake Erie, with headquarters at Cleveland, Ohio, has 


been appointed acting general manager, with the same head- 
quarters, relieving S. Ennes, president and general manager, and 


who has given up the duties of general manager on account of ill 
health. 


H. W. Ripcway, superintendent of motive power of the Colo- 
rado & Southern, with headquarters at Denver, Col., has been ap- 
pointed assistant to the superintendent of motive power, Lines 
West, of the Chicago, Burlington & Quincy, with the same head- 
quarters, with jurisdiction over the Denver shops. 


F. W. HANKINS, assistant chief of motive power of the Penn- 
sylvania, with headquarters at Philadelphia, Pa., has been ap- 
pointed general superintendent of motive power of the Central 
region, with headquarters at Pittsburgh, Pa., succeeding H. H. 
Maxfield, who has been appointed superintendent of motive power 
of the Southern division, with headquarters at Wilmington, Del. 


G. B. FRAHEL, superintendent of motive power of the Central 
Ohio division of the Pennsylvania with headquarters at Columbus, 
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Ohio, has been given jurisdiction over the Indiana division and 
will retain present headquarters, the offices of superintendent of 
motive power of the two divisions having been consolidated. 
J. E. Mechling, superintendent of motive power of the Indiana 
division, has been appointed special inspector in the office of the 
general superintendent of motive power with headquarters at St. 
Louis, Mo. 


Amos C. Davis has been appointed assistant chief of motive 
power of the Pennsylvania with headquarters at Philadelphia, Pa. 
Mr. Davis was born on March 20, 1876, at Altoona, Pa. He was 
educated in public and 
private schools in In- 
diana County, Pa. His 
entire railroad service, 
dating from April 3, 
1893, has been with the 
Pennsylvania, his first 
position being that of 
machinist apprentice at 
the Altoona shops. At 
the end of his appren- 
ticeship he was employed 
as a machinist for about 
two years and was then 
made gang leader in the 
erecting shop. After 
several minor promo- 
tions he was appointed 
acting assistant master 
mechanic at Altoona on 
March 8, 1909, and on 
April 1, 1910, foreman of 
the miscellaneous shop. 
For five years, from July, 1912, to July, 1917, he was general 
foreman of the locomotive erecting shop at Altoona. On the lat- 
ter date he was made general foreman at East Altoona, and in 
October of that year general foreman of the Altoona machine 
shop. On October 21, 1918, Mr. Davis was appointed master 
mechanic of the Maryland division, with headquarters at Wil- 
mington, Del. Two years later he was appointed superintendent 
of motive power of the Southern division, which he held at the 
time of his recent promotion to the position of assistant chief 


of motive power. 


C. K. Woops, whose promotion to assistant superintendent of 
motive power of the Pere Marquette, with headquarters at De- 
troit, Mich., was reported in the May issue of the Railway Me- 
chanical Engineer, was 
born on January 14, 1868, 
at Uxbridge, Canada. He 
entered railway service in 
1885, in the mechanical 
department of the Erie & 
Huron, a Canadian line. 
Mr. Woods was employed 
as a machinist in the 
shops of the Toledo Cen- 
tral & Western at Frank- 
fort, Ind., in 1892, and 
was subsequently pro- 
moted to general fore- 
man at the same place. 
He was appointed 
master mechanic of 
the Pere Marquette, 
with headquarters at Sag- 
inaw, Mich., in 1900, and 
served in this capacity for 
18 years. In 1918, at the 
beginning of federal con- 
trol, he was appointed supervisor of equipment, but upon the ter- 
mination of federal operation in 1920, returned to his position as 
master mechanic at Saginaw. He was serving in this capacity 
at the time of his recent promotion to assistant superintendent of 
motive power, with headquarters at Detroit. The position which 
he now holds is one recently created. 

S. J. HuNGERFoRD, vice-president of the Canadian National, has 


been appointed vice-president in charge of operation and main- 
tenance of the entire system, into which the Grand Trunk has re- 


A. ©. Davis 


C. K. Woods 
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cently been consolidated. Mr. Hungerford was born on July 16, 
1872, near Bedford, Que., and received a high school education. 
He entered railway service in 1886 as a machinist apprentice on 
the Canadian Pacific at Farnham, Que. From 1891 to 1897 he 
served as a machinist at various points in Quebec, Ontario and 
Vermont. From 1897 to 1900 he was assistant foreman at Farn- 
ham, Que. During the latter year he was promoted to locomotive 
foreman at Megantic, Que. From 1901 to 1903 he served in a 
similar capacity at Cranbrook, B. C. In 1903 he was appointed 
master mechanic at Calgary, Alta. In 1907 he was appointed. 
superintendent of locomotive shops at Winnipeg. Seven years 
later he became superintendent of Western Lines of the Cana- 
dian Northern at Winnipeg. A month later he was appointed 
superintendent of rolling stock of the entire system with head- 
quarters at Toronto. In 1917 he was advanced to general mana- 
ger of the Eastern Lines with headquarters at Toronto. In 1918 
he was appointed assistant vice-president of the Canadian Na- 
tional. In 1920 he was appointed vice-president in charge of 
operation, which position he now continues with the enlarged 
Canadian National system. 


Master Mechanics and Road Foremen 


F. R. Burts, general foreman on the Chicago, Burlington & 
Quincy, with headquarters at Kansas City, Mo., has been pro- 
moted to assistant master mechanic of the Beardstown division, 
with headquarters at Centralia, Ill. . 


R. H. FLYNN, master mechanic of the Pennsylvania, with head- 
quarters at Indianapolis, Ind., has been transferred to Columbus, 
Ohio, succeeding T. B. Farrington. W. R. Davis, assistant mas- 
ter mechanic, with headquarters at Wilmington, Del., has been 
promoted to master mechanic, with headquarters at Indianapolis, 
Ind., succeeding Mr. Flynn. 


O. E. Warp, assistant master mechanic of the Galesburg divi- 
sion of the Chicago, Burlington & Quincy, with headquarters at 
Galesburg, Ill., has been promoted to master mechanic of the Al- 
liance division, with headquarters at Alliance, Neb. H. H. Ur- 
bach, general foreman, with headquarters at Denver, Colo., has 
been promoted to assistant master mechanic of the Galesburg 
division, with headquarters at Galesburg, Ill., succeeding Mr. 
Ward. 


Shop and Enginehouse 


T. B. FarrincTon, master mechanic of the Pennsylvania, witb 
headquarters at Columbus, Ohio, has been appointed assistant 
works manager of the Altoona shops at Altoona, Pa. 


W. J. Hu has been appointed supervisor of work equipment 
of the Atchison, Topeka & Santa Fe, Eastern lines, with head- 
quarters at Topeka, Kan., succeeding C. A. Braillier, who has. 
been assigned to other duties. 


Car Department 


GrorceE EpwaARD SMART, whose appointment as chief of car 
equipment of the Canadian National with headquarters at Mon- 
treal was announced in the April issue of the Railway Mechani 
Engineer, was born in Edinburgh, Scotland, and entered railway 
service in August, 1892, in the car department of the Grand 
Trunk. He held various positions in this department and in 1904 
was appointed general inspector of heating and lighting on the 
Canadian Pacific. In 1906 he was promoted to general car in- 
spector and three years later to divisional car foreman of the 
Eastern lines of the Canadian Pacific Railway. In October, 1913, 
he was appointed master car builder of the Canadian Government 
Railways and five years later he was appointed superintendent of 
the car department. In 1919 he was appointed general master car 
builder of the Canadian National and in 1920 to mechanical as- 
sistant to the vice-president, which latter position he held until. 
the time of his recent promotion. 


Purchasing and Stores 
A. V. B. Grvpert has been appointed purchasing agent of the 
Atlanta, Birmingham & Atlantic with headquarters at Atlanta, Ga.,. 
succeeding A. D. Daniel, promoted. 
C. N. Davips, who served for 35 years as purchasing agent of 
the Colorado Midland and later as purchasing agent of the Den- 
ver & Salt Lake, died on May 3 at Alamosa, Col. - 
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Erecting Shop Competition Award 


"THE results of the erecting shop competition were highly 
satisfactory and proved beyond a shadow of doubt that 
the importance of this department of railroad shop work is 
fully appreciated. It was also demonstrated that erecting 
shop men and those interested in this department are amply 
capable of expressing themselves regarding its needs and 
possibilities when the occasion demands. In all, ten con- 
tributions of merit were received. The first prize of $50 was 
awarded to M. H. Westbrook, shop superintendent, Grand 
Trunk, Battle Creek, Mich., and the second prize of $35 
to H. C. Venter, general foreman locomotive shop, Southern 
Pacific, Sacramento, Cal. Practically all of the contribu- 
tions contained constructive suggestions but particular men- 
tion should be made of two articles in view of the evident 
time and care taken in their preparation. These two were 
submitted by Charles Raitt, Atchison, Topeka & Santa Fe, 
- Prescott, Ariz., and S. P. Kennedy, Pittsburgh, Pa. It is 
proposed to publish Mr. Westbrook’s article in the August 
` Railway Mechanical Engineer. Mr. Venter’s article and 
the others will be published in later issues so that interest 
in this subject will not be allowed to lag. Erecting shop 
men are to be congratulated upon the way in which they have 
taken hold of this competition and submitted information 
regarding many labor-saving methods, jigs and devices which 
will unquestionably speed up the work of this department. 


Shop Management Competition 


ECAUSE of the time limitations few members were able 

to take part in the discussion on “Shop Management 
Problems of Today” at the Mechanical Division meeting, 
but those who did, spoke right to the point. Many of 
those who followed the three-days’ proceedings critically 
felt that in some respects it marked the high spot 
of the conference. Mr. Demarest’s remarks were par- 
ticularly appreciated: he paid little attention to the 
physical factors involved, but placed special emphasis 
upon the importance of the human element. It is 
good to see the Mechanical Division taking up and 
emphasizing the importance of management problems. It 
has not given too much attention to standards and such de- 
tails, but rather entirely too little to those things which con- 
cern the management of men. This new development in the 
efforts of the association should appeal with special force 
to the readers of the Railway Mechanical Engineer, for it 
and its predecessors have consistently tried to develop and 


emphasize the question of humar relationships on the rail-' 


roads and particularly in the mechanical department. How 
can an officer or foreman get the best results in dealing with 
or directing those under him? The principles of successful 
management have been emphasized time and time again in 
these days of intense production and industrial activity— 
emphasized so much that they have perhaps become more or 
less trite and commonplace. But have they been applied 
as they should be? 


The Railway Mechanical Engineer is deeply interested in 
this entire question because it believes that the best in- 
terests of the public, the men, the management and the in- 
vestors can only be secured when the men and the manage- 
ment co-operate heartily and enthusiastically to give the 
public the best and the most efficient service. Moreover, it 
does not believe that the interests of the men and the man- 
agement are so diverse that they cannot thus co-operate and 
that they must struggle continually one with the other—in- 
cidentally, to the loss of all of the factors involved, because 
friction spells inefficiency and waste, and one element in 
the combinaticn cannot long profit at the expense of the 
others. 

We want to know practical ways in which the principles 
of successful management can be applied. What has been 
your experience? How in your opinion can a shop or gang 
be best managed—operated to secure the most complete and 
hearty co-operation from the men and with the least loss 
in friction or waste? What have you done to build up the 
morale of your gang or shop? How can you get the best 
results in dealing with the men under you? For the most 
practical and constructive articles on any phase of this 
question of making management more effective and effi- 
cient, received before September 15, 1923; we will give a first 
prize of $75 and a second prize of $50. There are no limi- 
tations as to the number of words; generally speaking we 
would suggest not more than 1,200, but the length of the 
article is unimportant as compared to the value of the prac- 
tical suggestions contained in it.. Moreover, while we ap- 
preciate the use of good English, that is a secondary 
consideration; we shall be glad to edit the articles for pub- 
lication if the material is really worth while. Articles, other 
than those awarded prizes and which may be used, will be 
paid for at space rates. 


Combatting Corrosion of Steel Cars 


N its report on the standard car, the Committee on Car 

Construction has taken important action on the question 
of corrosion which, however, was scarcely mentioned in the 
discussion. The specifications state that “all steel plates 
14 in. or less in thickness, pressed parts made therefrom and 
channel side sills shall include a content of copper 
of not less than 0.20 per cent.” This would require 
the use of copper bearing steel in practically all 
of the members of the car body except the under- 
frame. Copper steel has been under test for some time 
and has shown much higher resistance to corrosion than or- 
dinary steel wherever it has been tried. The American So- 
ciety for Testing Materials has had various types of iron and 
steel exposed in Pittsburgh, Annapolis and Ft. Sheridan and 
has carefully studied the rate of corrosion in different ma- 
terials. In this test copper steel has shown the best results. 
Several instances of long life obtained from steel with a small 
percentage of copper were given in an article entitled “Re- 
ducing Corrosion in Steel Cars,” by J. J. Tatum. 

The use of a small content of copper_to retard corrosion 
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has the advantage that it adds little to the cost of the equip- 
ment. It seems the most promising material available for 
reducing the enormous losses now suffered because of rapid 
rusting in steel cars. The increase in the life of equipment 
that will be obtained by using copper steel can.only be deter- 
mined after it has been in service for several years. How- 
ever, the fact that the Car Construction Committee, which is 
representative of the most important railroads of the country, 
has specified this material indicates that the mechanical de- 
partment officers regard the experience already obtained as 
sufficiently convincing to justify the use of copper steel on a 
large scale. | 


Locomotive Shop Schedule 


OXN E of the interesting features of this issue is the first 

installment of an article describing a new locomotive 
shop scheduling system now being ‘installed at the Silvis 
shops of the Chicago, Rock Island & Pacifc. This system 
differs from most schedule systems in railroad shops in that 
it is intended to provide not only centralized control of pro- 
duction and a well-balanced shop organization but accurate 
data for cost control as well. Both of these factors are 
essential to efficient shop operation and it seems logical to 
combine them in a single system. The new shop schedule at 
Silvis is similar in many respects to the combined schedule 
and cost systems used in many manufacturing plants and 
marks the most pretentious effort yet made along these lines 
in railroad shops. Its installation and the results accom- 
plished by it will be described in future issues of the Rail- 
way Mechanical Engineer. 


The Apprentice Question 


ONE of the high spots in the Mechanical Division meet- 

ing at Chicago was the individual paper by John Pur- 
cell of the Santa Fe, on training mechanical department 
apprentices, and the discussion which followed its presenta- 
tion. Is it not true that there has been entirely too much 
“buck passing” on this matter in the past? There has been 
no question, for instance, about the necessity for highly 
skilled mechanics on the railroads and in the industries. Ap- 
prenticeship, ‘however, in some industries and on some 
railroads is more or less of a joke. Apprentice systems have 
been maintained but have been directed in a haphazard sort 
of way; in only a comparatively few cases have compre- 
hensive training systems been developed, carefully planned 
to meet the existing conditions and taking advantage of the 
best methods and practices which have been developed. Too 
many railroads have said, “Why should we go to a lot of 
extra expense and effort to develop skilled workers for other 
railroads and other industries?” In other words, they did 
not want to go into the proposition unless everybody else did 
the same thing. This, of course, is an extremely selfish point 
of view and is largely responsible for the great shortage of 
skilled labor in industry today. 

Fortunately, the shoe has begun to pinch so hard that 
there seems to be a more or less general movement toward 
the adoption of modern apprenticeship plans, such as advo- 
cated by the Santa Fe and a number of other progressive 
roads. The indications are that during the coming year we 
may expect a great advance in the application of the best 
modern apprenticeship methods on many roads. Mr. Pur- 
cell’s summing up of the results which have been obtained 
on the Santa Fe is well worth careful consideration and 
study on the part of all who are interested in this matter. 

The perennial question of special apprentices is once again 
coming to the forefront. Several roads are now taking on a 
considerable number of college graduates with the hope of 
_ giving them a practical training and welding them into the 
organization. A good share of the discussion of Mr. Pur- 
cell's paper related to the use of college men by the rail- 
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roads. Regardless of the pros and cons of the discussion on 
this subject, it must not be forgotten that some of the 
strongest leaders in the development of the mechanical de- 
partments of the railroads of this country have been techni- 
cally trained men; moreover, as the scope and responsibili- 
ties of the department have widened, the demand for such 
men has been growing stronger and stronger. 


It may be profitable to find just what reactions the ap- 
prentices themselves have toward the different methods of 
training which are used. After all, unless they themselves 
appreciate the efforts that are being made to train them and 
take a real interest in their work, little in the way of fruit- 
ful results can be expected. Is it not true, also, that fre- 
quently we assume that the boys are looking at things in a 
certain way, when as an actual fact their ideas are radically 
different from what may have been anticipated? Is it not 
logical to suppose that a study of their frank reactions will 
be very helpful in suggesting ways and means of making 
the apprentice training methods more effective? It was for 
these reasons that the Railway Mechanical Engineer last 
month announced two competitions, to close September 1. 
1923. First and second prizes of $35 and $25 were offered 
for the best articles received from regular apprentices now 
in service, these prizes to be awarded on the basis of the 
practical value of the observations or suggestions in their 
contributions. Another competition with first and second 
prizes of the same amounts was offered to college men who 
are now serving either as regular or special apprentices, for 
their comments on the opportunities which are being offered 
to them by the railroads and how the railroads can make 
the best use of their services; these papers to be judged on 
the practical value of the suggestions and criticisms. While 
no limit is placed on the length of the contributions in these 
competitions it is suggested that they contain not more than 
one thousand words. 


Enginehouse Crane Facilities 


ONE of the important features of enginehouse design re- 

ferred to by the committee on that subject is the pro- 
vision of cranes for handling increasingly heavy locomotive 
parts. If 21 out of 42 roads, as reported, use no mechanical 
hoisting devices at all in enginehouses and only five of the 
total number use power trucks, the general need of 
greater facilities for handling heavy driving wheels, 
rods, air compressors, etc., can be readily appreciated. 
Owing to relatively high first cost, overheard travel- 
ing cranes are more or less limited to large term- 
inals handling heavy repairs and in these installations 
the recent tendency has been to segregate heavy repair work 
at a few stalls or pits served by the traveling crane rather 
than have the crane extend over all the pits. Jib cranes 
and mono-rail hoists have their respective fields of useful- 
ness. In the case of the latter, the rails should be laid out 
so that “spotting” a locomotive in order that the hoist may 
reach the required parts will be unnecessary. Experience 
bears out the statement of the committee that ‘unwheeling 
hoists will prove economical where all drivers are to be 
dropped and work done on them.” Tractors are mentioned 
in the report, but the committee seems to have omitted 
reference to one of the most important time and labor-saving 
devices recently adapted to enginehouse use—the power 
crane truck. Storage battery trucks with power-operated 
radial lift arms have been installed for a sufficient period in 
many enginehouses throughout the country to demonstrate 
their great value in saving time and labor. They are used 
not only in removing and applying heavy locomotive parts 
but in transporting these parts about the enginehouse, ma- 
chine shop and storehouse with a minimum of manual labor. 
Air compressors, for example, can be applied with ease using 
the radial lift arm as compared to chain falls and brute 
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strength. These trucks are now furnished with sufficient 
Capacity to lift parts weighing 3,000 lb. or less 12 ft. above 
the floor, and the operating speed under full load is about 
400 ft. per min. In connection with power crane trucks 
an important adjunct is a smooth, hard floor in the engine- 
house and passageways to the machine shop and storehouse. 
The trucks are powerful enough to negotiate rough floors, 
but results are much more satisfactory with. smooth flooring. 


Mechanical Officers Have Most to Gain 


[N their addresses before the Mechanical Division conven- 
tion at Chicago, June 20 to 22, both W. B. Storey, pres- 
ident of the Atchison, Topeka & Santa Fe, and C. H. Mark- 
ham, president of the Illinois Central, laid particular empha- 
sis on the need that every officer take an active part in the 
efforts of the railroads to bring about a better public under- 
standing of the railroad problem. Mr. Markham, further- 
more, referred specifically to the fact that the extent to which 
capital will probably be available for needed facilities, is 
likely to depend on the extent to which such an understanding 
is effected. In this respect the officers of no departments have 
a greater interest in effecting a satisfactory solution of the 
railroad problem, whereby the return on the capital invested in 
the railroads will be sufficient to restore their credit for liberal 
supplies of new capital, than those of the mechanical de- 
partment. Speaking of the railroads as a whole, probably 
no department is so generally under-supplied with facilities 
or has its much-needed appropriations stricken from the 
budget as frequently as does the mechanical department. 
And, contrary to the opinion quite frequently held by me- 
chanical department sufferers, this is not entirely due to a 
failure to appreciate the opportunities for the productive 
use of capital in this department, but is the result of neces- 
sity when the amount of capital obtainable will do no 
more than supply the equipment needed for direct use in 
satisfying the demands of the public. The officers of no 
department, therefore, have a more direct interest in obtain- 
ing fair treatment for the railroads from the public, as it is 
only through such treatment that the mechanical depart- 
ments are likely to be in a position to secure the appropria- 
tions much needed for reducing the cost of its operations. 


The Mechanical Division Meeting 


HE mechanical officers of the railroads have reason to 

be proud of the meeting which the Mechanical Division 
of the American Railway Association held last month in 
Chicago. The three-day session was crowded with reports 
and papers of exceptional interest and value and a record 
of accomplishments was made which compares favorably 
with any previous convention. In this issue of the Railway 
Mechanical Engineer will be found a very complete report 
of the proceedings. It deserves careful study because every 
man in the mechanical department will find in it many ideas 
that he can profitably apply in his daily work. It would be 
futile to try to list the high spots of the meeting. Mechanical 
work is so many-sided that each man must find them for 
himself. However, there are some rather unusual features 
of the meeting which deserve special emphasis. 


THE EXECUTIVE'S VIEWPOINT 


Modern railroads are enormous organizations spread over 
a wide area and extremely complicated in operation. Some 
employ more than 100,000 men and have monthly revenues 
in excess of fifty million dollars. The mind can scarcely 
grasp the ramifications of such a system. Under the cir- 
cumstances it is natural that there should be a tendency for 
railroad employees to acquire a local or departmental point 
of view. The addresses of Mr. Aishton, Mr. Atterbury, 
Mr. Markham and Mr. Storey strike a- note that has seldom 
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been sounded at previous conventions. They give a well- 
rounded presentation of the way in which the mechanical 
department officer can best function as a part of the great 
North American transportation system. 

It is interesting to notice the reiteration of the part rail- 
road men can take in molding an enlightened public opinion 
on the railroad question. Manufacturers and _ storekeepers 
have many points of contact with the people in their com- 
munities. Through Chambers of Commerce and another 
business organization, they make their influence felt. Rail- 
road men may well follow their example. No railroad officer 
should adopt the attitude that his company’s relations with 
the public can be handled entirely by the traffic department. 
There is a real message for the mechanical officer in the ap- 
peal of the executive for help in bringing about a better 
understanding of the railroad question. 


GETTING RESULTS FROM WHAT You HAVE 


The Mechanical Division of the American Railway Asso- 
ciation has sometimes been regarded primarily as a stand- 
ardizing organization. This is, of course, an important 
branch of its work but the primary function of the mechanical 
department officer is to operate the existing facilities with 
a maximum efficiency and economy. Probably more atten- 
tion was given to questions of this nature than at any 
previous convention. The discussion on increasing the 
mileage of locomotives and on the management of shops 
and repair tracks are examples of the good work which the 
Division can do in disseminating information regarding ap- 
proved methods. 


More IMPORTANT THAN MECHANICAL APPLIANCES 


The experience of the past few years has directed atten- 
tion very forcefully on the relations between the management 
and the employees, as was thoroughly indicated by the 
numerous references to the human element. The paper by 
Mr. Purcell and the discussion which followed its presenta- 
tion show how effective apprentice training courses, con- 
sistently carried on, can be in solving some of the most 
troublesome personnel problems that the railroads are fac- 
ing. Other phases of employee relations were discussed by 
General Atterbury, Mr. Demarest and Mr. Goodnow. One 
of the points that was emphasized particularly was the im- 
portance of the foreman and the necessity for training men 
in such positions. It would seem that the Mechanical 
Division might well carry on the good work which it has 
done this year on the personnel question by discussing next 
vear the problem of selecting and training foremen. 


THE CAR CONSTRUCTION REPORT 


The action of the Mechanical Division in voting to submit 
the report of the Car Construction Committee, embodying 
designs of standard box cars, to letter ballot no doubt marks 
one of the final steps toward the adoption of standard box 
cars. This movement was started before this country entered 
the war and the final design is the outcome of many years 
of careful study. The standard designs overcome many of 
the objections that have been offered in the past. They 
provide a flexible construction which retains interchange- 
ability of parts but permits the use of any satisfactory alter- 
nates and allows considerable latitude in detail design. In 
its present form the standard car will probably prove satis- 
factory to the great majority of roads. The complete designs 
prepared by the committee are intended to give the best 
practical combination of maximum strength with minimum 
weight. Many of the details are new and it is probable that 
some changes will be found desirable when the cars are in 
actual service. On the whole, it would seem that the com- 
mittee has succeeded very well in developing a car that will 
give the minimum over-all operating cost and has avoided 
the disadvantages of standardization, though obtaining all its 
practical benefits. 
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What Our Readers Think 


Influence of Copper on Corrosion 


of Steel 


Catcutta, India. 
To THE EDITOR: 


The writer was interested to notice in a recent issue of the 
Railway Mechanical Engineer that American engineers were 
now frequently specifying that copper-bearing steel shall be 
used for roofs of rolling stock, and also for such parts of 
freight cars as come into contact with the lading. The 
publication of the results obtained from this policy would 
be of the greatest interest to railway engineers all over the 
world. 

The usual practice in the case of steel construction in 
India is to use steel paneling as follows:—16 S.W.G. 
(0.065 in. thick) for coaching or passenger stock and 12 
S.W.G. (0.109 in. thick) for freight or goods stock. Roof 
plates for goods stock are of steel 10 ft. 10% in. by 4 ft. 
534 in. by 2% lb. The plates are rolled from steel made 
by either the acid or basic open-hearth process. 

It is found that such paneling and sides to passenger 
vehicles may become completely corroded through in from 
three to ten years, the corrosion occurring in the region of the 
bottom sills and also to a lesser extent along the moldings. 
The corrosion invariably occurs from the inside outwards 
and up to the present no means have been devised to stop 
this. 

It should be remembered in this connection that pas- 
senger stock in India is provided with lifting or dropping 
window sashes and shutters, while in some cases lifting wire 
gauze screens are also provided. These special arrangements 
are of course the outcome of local conditions and climate. 
Unfortunately their provision allows an easy ingress of 
water and damp to the inner sides of the paneling. Even 
in the dry seasons the trouble still exists through the ingress 
of water used for washing down the cars. With the fixed 
windows usual in most other countries, this trouble does not 
exist and the life of paneling is correspondingly increased. 

The existing tendency is to panel the sides with small 
size match-boarding, a practice found to be both convenient 
for repairs and economical in the saw mills. The main dis- 
advantage is that under the trying climatic conditions of this 
country, it is difficult to maintain the paintwork in first 
class condition owing to the multiplicity of joints in the 
match-boarding. 

With regard to freight cars in India, the whole of the 
modern stock is completely of steel construction. Very little 
trouble is experienced with the roofs, but corrosion takes 
place along the bottoms of the vertical panels, reducing 
their life to about ten years. 

In view of the immense importance of this subject of cor- 
rosion, the following points, which have been taken from a 
recent paper read by Sir Robert Hadfield before the In- 
stitution of Civil Engineers, London, may be of interest. 

The subject of the paper was the preparation and descrip- 
tion of various ferrous metals used in an elaborate research 
into the deterioration of structures exposed to sea action, 
including some general considerations on the subject of 
corrosion. The paper is profusely illustrated with micro- 
photographs and contains information of great general in- 
terest to engineers. The results of the research are being 
awaited with great interest by engineers in England. 

Sir Robert Hadfield points out the probable importance 
of proper heat treatment of all ferrous alloys, even in the 
case of the wrought irons and low carbon steels, and the 
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a supplied in this connection alone is of considerable 
value. 

In the second portion of his paper, the author refers briefly 
to the current theories on corrosion, and then goes on to 
i the position regarding the influence of copper on 
steel. 

Briefly, the position is that, although several investigations 
have been made on the subject, the fact that coppėr has 
some beneficial effect upon iron has not yet been fully sub- 
stantiated. D. M. Buck of Pittsburgh has come to the con- 
clusion from a long series of careful experiments that 0.25 
per cent of copper improves the resistant properties of steel 
to corrosion in air. Dr. S. L. Hoyt of Minneapolis has come 
to the conclusion that the best material for sheeting should 
contain 0.20-0.25 per cent of copper. Dr. Cushman of 
Washington as a result of special study on the subject con- 
siders that copper in small quantities has a tendency to re- 
duce corrosion in an acid atmosphere. On the other hand, 
he finds that under certain conditions, such as immersion 
in waters, either acidic or alkaline, the presence of copper 
appears to be either of no value or positively detrimental. 

Inspired very largely by these American investigations, the 
Germans carried out a similar research, extending even dur- 
ing the war period. Owing to the fact that the German 
ores contain small proportions of copper which occur in the 
manufactured steels, they had a special incentive for ar- 
riving at some conclusion in this connection. However, 
it was found that the effect of copper depended largely upon 
the conditions of exposure while in most cases its influence 
was uncertain. In certain other respects they found them- 
selves unable to confirm the results arrived at by other 
experimenters. 

In his summing up, Sir Robert Hadfield says “ .. . 
it is considered from the investigation that the addition of 
copper to steel for the purpose of preventing or mitigating 
corrosion would not generally be advisable.” 

The position is undoubtedly obscure, but under certain 
conditions of atmospheric exposure, there would appear to be 
a general tendency towards crediting small admixtures of cop- 
per with some beneficial effect. For the enterprise of the 
American engineers who have done and are doing so much to 
unravel this difficult problem, English and other engineers 
will feel indebted and it is sincerely hoped that these ef- 
forts may be rewarded by a success commensurate with the 
time and money expended. 

R. C. CASE, 


Indian State Railways. 


New Books 


STEAM Power. By C. F. Hirshfield and T. C. Ulbricht, 474 pages, 
5% in by 7% in., 252 illustrations, bound in cloth, Pub- 
lished by Jokn Wiley & Sons, New York. 


The first edition of this book was printed in 1916. The 
second edition, now issued, has been revised carefully and 
considerable new matter included. It was written primarily 
as a text book for students in technical schools and being 
of an elementary character, will be found to be of particular 
value to operators of power plants and others who do not 
wish to go fully into details of theory or thermodynamics. 
No mathematics higher than elementary geometry are used in 
the text and only a sufficient amount of physics to make the 
subject clear. Descriptions are given of condensing and non- 
condensing reciprocating engines of various types, including 
simple, compound and una-flow. There are chapters on 
valve gear, regulation, indicator and entropy diagrams. 
Other subjects covered are turbines, condensers and auxiliary 
equipment. Steam boiler fuels and combustion are also 
taken up. A few steam tables and a well-prepared index 
complete this short, but well-written book. 


The Booster-Equipped Locomotive and the D. & H. Dynamometer Car 


Tender Booster Increases Tonnage 31 Per Cent 


Delaware & Hudson Demonstrates Hauling Capacity of Consolidation 
Locomotive Equipped with This Device 


REMARKABLE demonstration of the ability of the 
M & L tender booster to increase the tonnage which a 
locomotive can haul was given on the Delaware & Hud- 
son on June 5. On that day a Consolidation locomotive 
equipped with the booster took a train 31 per cent in excess 
of the standard rating up a 0.8 per cent grade nearly six miles 
long. This heavy train was stopped on the grade and could 
not be started by the locomotive alone. When the booster was 
thrown in, the train began to move at once and was ac- 
celerated quickly to a speed of seven miles an hour. The 
booster used in the test is similar in general to the first de- 
sign, which was described and illustrated in the Ratlway Age 
of July 22, 1922, page 145. 

The demonstration was conducted between Scoharie Junc- 
tion and “Delason and was watched by about 60 representa- 
tives of railroads and supply companies. The profile of the 
track on which the test train ran is shown in one of the draw- 
ings. It has a long grade of 0.8 per cent, compensated, from 
JX tower, about mile post 35.1, to mile post 29.5. The train 
consisted of a superheated Consolidation locomotive, No. 901, 
equipped with the M & L type B tender booster, the Delaware 
& Hudson dynamometer car and 35 loaded freight cars. The 
total weight of the train, including the dynamometer car, was 
2,260 actual tons, or 2,476 adjusted tons. The weights and 
dimensions of the locomotive are given in Table I. 

The demonstration run was made with the test train on the 
fourth track, which has a very uniform grade. To give the 
spectators an opportunity to watch the performance of the 
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locomotive and the booster a special train with flat cars 
equipped for observation purposes was run on a parallel track 


The Test Train Pulling Up the Grade with the Train for Observers 
Beside It 


alongside the locomotive. The test train started at JX tower 
and with the booster thrown in moved steadily up the grade 
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at a speed of about 714 miles an hour. At about mile post 
33 the booster was thrown out and in three times while the 
locomotive was moving at about 8 miles an hour, to demon- 
strate the operation of the booster control mechanism. The 
train was stopped at mile post 30.26 at 11:01. Practically 
the entire train was standing on a 2 deg. 15 min. curve, the 


TABLE I 
WeticHTs, DIMENSIONS AND Factors or Locomotive No. 901 
Type of ‘locomotives. .ci6c is %e ndas scene ed wasdaeees Consolidation 
ee diameter and stroke...............cceceee 21% in. by 30 in. 
slve gear, LY DE eet cee seeder a ben LANES Stephenson 
Weights in working order: 
On drivers ccs yet ide teeta a a e 183,150 1b. 
On front truck.......ssesasesosesessscesecscecse 24,000 Ib. 
Total engine ........asosennssuenssonsosessesooe 207,150 
Tender loaded ......... ccc cece cece cece ecceencecs 157,067 
Tender empty .......cccc cece cece ccc cccccecccecs 88,400 
Wheels, diameter outside tires: 
Driving. oee eneen eE E aroa E E a sie - 57 in. 
Front trúck 25 cn cie rs etnias ee ev eeee ea be ous 30 in. 
Tender Wieser s Ok kee Rec Cee eo al eta ee Bees wee 36 in. 
Boiler: 
Type Cates ORGS S a GR he ERS See a Wooten 
Steam pressure cc ccases-cve cs iwhn ce hwo law ewan ewe 215 1b. 
Diameter, first ring, inside............-cceeseeeees 73 in. 
Firebox, length and width... O O IILL 120% in. by 108 in. 
Tubes, num and diameter..........-..0..esee- 210—2 in. 
Flues, number and diameter.............c0e0e00:% 30—53 in. 
Length over tube sheets........... 0. cece eee eens 14 ft. in. 
Grate Brea: E E he T E TE 90.1 sq. ft. 
Heating surfaces: 
Firebox ooreiecec mirare te rE e a aa a a 227 sq. ft. 
Tubes and flues ......sssssosuessennusesserseseese 2,116 sq. ft. 
Total evaporative .......ssesnsessesessesoossesess> 2,343 sq. ft. 
Superheating ........osseseesessososescreseeesses 471 sq. ft. 
Comb. evaporative and superheating ............... 2,814 sq. ft. 
Tender: 
Style: 00 si oh ac eteti ees we tien leek eee eee chews Rectangular 
Water capacity. sercos t sntr Ena Ea eeu bee eh ati 9,000 gal. 
Fuel capacity .......sssosessssressercesosessosoee> 14 tons 
Rated tractive force, 85 per cent ........... 0c e scene 42,100 
Cylinder horsepower (Cole) ...........ccecceceeeces 1,628 
Boiler horsepower (Cole) (est.) 2.2... eee cceeeeees 1,655 
Weight on drivers -- tractive force ..........cecceeee 4.35 
Boiler horsepower — cylinder horsepower, per cent.... 102 


locomotive having just passed onto the tangent. With the 
booster cut out several attempts were made to start the train, 
but although the steam pressure was at the maximum, the 
main engines alone could not overcome the resistance at this 
point. When the booster was thrown in, the train imme- 


the booster engine and from a comparison with the gage on 


the locomotive boiler, no drop in pressure was perceptible. 


The steam temperature was about 650 deg. on the locomotive 


and 610 deg. on the booster. 


Near the left end of the dynamometer record will be noted 


one point where the booster was cut out and again thrown in. 


The sharp falling off of the tractive force and the immediate 
decrease in speed are convincing evidence of the work done 


The Booster Engine with Crank Case and Gear Covers Removed 


by the booster. The chart shows the tractive force of the 
booster at a speed of about 7 miles an hour is about 10,000 lb. 

The construction of the booster differs little from the 
earlier design described in the previous article in the Railway 
Age. The principal modification is in the size of the cylin- 
ders which are now 12 in. diameter by 10 in. stroke. The 
rated tractive force for the Type B design with 12 in. by 10 
in. cylinders, 70 per cent cut-off and 36-in. wheels, is as fol- 
lows: 185 lb. steam pressure, 13,300 Ib.; 200 lb. steam pres- 
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A Section of the Dynamometer Chart of the Test Run 


diately started and accelerated to 7 miles per hour in about 
660 ft., this speed being maintained with little variation to 
the top of the grade. 

One of the illustrations is a reproduction of the dyna- 
mometer chart at this section of the run. It will be noted 
that the combined tractive force of the locomotive and the 
tender booster was over 50,000 lb. The locomotive was fired 
with a mixture of anthracite and bituminous coal and 
throughout the run the steam pressure remained quite uniform 
at about 210 lb. A gage was connected to the steam chest of 


sure, 14,400 lb.; 210 lb. steam pressure, 15,100 lb. The 
weight of the booster with its truck is 28,000 1b. 

The engine with its control and transmission is hung from 
a three-point suspension on the axles and is geared to the 
rear axle with a ratio of 2.25 to 1. The idler gear is car- 
ried in a cast-steel frame rotating about the engine shaft and 
is thrown into engagement with the gear on the axle by a 
small steam cylinder. The gear on the main shaft and the 
idler gear are both 8 in. in diameter with 10 in. face while 
the driving gear on the axle is 18 in. in diameter, 10 in. face. 
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The gears are enclosed in a separate compartment and run in a scoop on the bottom of the connecting rods which lubricates 
soft grease. The clutch cylinder is separated from the main the crank bearings. 

frame except at the point where it is supported, to prevent No change has been made in the steam supply, which is 
the steam from heating the oil which lubricates the booster taken from the main locomotive steam pipes and is controlled 
mechanism. The connecting rods, crossheads and bearings by an air-operated valve which is opened or closed by an air 
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Assembly Drawing of Truck Used with the M. & L. Booster 


are lubricated by a splash system. A scoop is attached to the valve in the cab. To obtain the necessary flexibility in the 
counterweight inside the crank case and as the engine re- steam connections between the engine and tender and also be- 
volves, this throws oil into a pan from which it runs through tween the tender frame and the booster, Barco joints are used. 
pipes to the main bearings and the eccentric. There is also The steam line from the locomotive to the booster is 3-in. pipe 


The M. & L. Type B Tender Booster 
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with a steam trap just ahead of the booster engine. For the 
exhaust, 314-in. pipe is used which is curved upward and ex- 
hausts into a vertical pipe through the tender tank. Plans 
are now being made to apply a feedwater heater to utilize the 
exhaust steam. 

One of the principal features of the M & L booster is the 
simple and positive control mechanism. As will be noted 
from the drawing, the steam from the locomotive passes to 
the clutch cylinder before it reaches the booster engine. The 
steam passages are so arranged that the gears must be in 
mesh before any considerable amount of steam can reach the 
booster cylinders. Since the clutch piston controls both the 
meshing of the gears and the admission of steam to the booster 
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center. The stresses in the side rods are low even at rela- 
tively high speed. The forces acting at the crank pin and the 
centrifugal force at 12 miles per hour cause a combined stress 
of 5,132 lb. per sq. in. At 60 miles an hour the maximum 
stress due to centrifugal force alone is 9,100 1b. As the loco- 
motive builder’s specifications for side rods call for material 
with a tensile strength of 90,000 lb. per sq. in. the factor of 
safety is ample. 

The M & L tender booster is intended for use in freight 
service and is especially valuable on divisions with short rul- 
ing grades. It makes it possible to increase the tonnage of 
freight trains without the expense of reducing grades or 
strengthening rails and bridges and also eliminates the need 
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Plan and Sectional Elevations of Booster Engine and Control Mechanism 


cylinders, the successive operations in throwing the booster 
into action must necessarily take place in a definite sequence 
and for that reason the device can be engaged at any reason- 
able speed without danger of damaging the mechanism. 
When the steam supply to the booster is shut off, a spring 
on the upper side of the clutch piston throws the gears out 
of mesh. 

The truck to which the booster is applied is of the pedestal 
type with a cast steel frame with such modifications as were 
found desirable to facilitate the booster application. The 
wheels are 36 in. in diameter with centers 80 in. apart. 
Power is transmitted from the rear to the front axle by side 
rods mounted on cranks placed at a radius of 6 in. from the 


for helper engines. Incidental benefits resulting from the 
use of the tender booster are reduced stresses on draft gear 
and equipment and more rapid acceleration. It also largely 
eliminates slipping and consequently reduces rail wear and 
tire wear. The Delaware & Hudson is planning to apply the 
tender booster to a considerable number of locomotives. The 
first to be equipped are Consolidation locomotives with 31,000 
lb. tractive force, known in the railroad company’s designa- 
tion as Class E2. These locomotives are used in branch line 
service and by applying boosters the railroad will be able to 
increase tonnage on these lines and avoid a large expenditure 
fcr stronger bridges which would otherwise be necessary to 
accomplish the same object. 


Reducing the Corrosion in Steel Cars 


Steel Containing a Small Percentage of Copper Adopted to 
Prevent Rapid Deterioration 


By J. J. Tatum 


Superintendent Car Department, Baltimore & Ohio 


URING the period of government control of the rail- 
D roads, the writer, as manager of the Car Repair Sec- 
tion of the Railroad Administration, had an unusual 
opportunity for studying the condition of car equipment on 
the various railroads of this country. The observations 
made at that time proved conclusively that steel freight 
equipment built in recent years has been deteriorating very 
rapidly due to corrosion. On the other hand, it is noticeable 


good condition—notwithstanding it did not receive the usual 
protection of frequent painting, as has more modern equip- 
ment—in 1917 a piece of it was taken from the car and sent 
to the laboratory for analysis. The chemical composition of 


the sheet was found to be as follows: Carbon, very low; 
sulphur, .020 per cent; phosphorus, .034 per cent; man- 


ganese, none; copper, .54 per cent. 


The analysis of low carbon steel now generally used for 


Fig. 1— Box Car with Iron Superstructure, Built During the Civil War. The Metal, Although Unprotected, Shows Very Little Deterioration 


that occasionally iron and steel sheets are found well pre- 
served after long periods of service. To determine the rea- 
son for the difference in the life of such material, some of 
the structures which had shown high resistance to corrosion 
were carefully analyzed. 

In 1862 the Mount Clare shops of the Baltimore & Ohio 
built a considerable number of box cars with iron bodies 
and wood underframes. Some of these cars are still in 
existence and the original sheets in the bodies are well pre- 
served as shown by the car illustrated in Fig. 1, which is 
still in service as shop car at the Mount Clare shops. Be- 
cause the metal in the superstructure of this car was in such 
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car work is approximately as follows: Carbon, .18 per cent; 
sulphur, .045 per cent; phosphorus, .015-.035 per cent; 
manganese, .50 per cent; copper, none. It is interesting 
to compare these two analyses With the composition of the 
copper-bearing steel which the Baltimore & Ohio is now 
using in passenger and freight cars. This shows an analysis 
as follows: Carbon, low; sulphur, .040 per cent; phosphorus, 
.008 per cent; manganese, .38 per cent; copper, .25 per.cent. 

Another instance of metal resisting corrosion during a long 
period of exposure was found at Cumberland, Md. The 
Baltimore & Ohio built a rolling mill at this point in 1870, 
which is still standing. Recently a material reclaiming plant 
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was established in this mill. The supports from the furnaces 
installed when the mill was originally placed in operation 
were intact and several of the furnace stacks still remained. 
One of the stacks was removed because of the necessity of 
locating a furnace in the space it occupied. It was thought 


Fig. 2—Corrosion Due to Rain Washing Through Coal Indicated by 
White Deposits on Side of Car and Under Hoppers 


at the time it would be necessary to build a new stack for 
the furnace being installed. When the old stack was re- 
moved, to our surprise it was found that the metal showed 
very little deterioration notwithstanding it had been erected, 
as nearly as could be established, about 50 years ago. 
There is a great deal of smoke from locomotives at Cum- 
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it gave far better service than stacks made from ordinary 
steel as now manufactured. 

A large portion of the side walls of the Cumberland roll- 
ing mill were covered with galvanized, corrugated sheets. 
This metal was also in good condition, showing practically 
no deterioration. A piece was cut from one of the sheets and 
sent to the laboratory; it showed carbon, very low; sulphur, 
.022 per cent; phosphorus, .092 per cent; manganese, none; 
copper, .35 per cent. 

Following the investigation further with a view to finding 
a metal most suitable for car construction which would give 
longer life and would not deteriorate from corrosion so 
rapidly as the metal which the Baltimore & Ohio had been 
using, the action of the acids in coal was studied. A steel 
hopper car loaded with bituminous coal which had been 
standing for some time is shown in Fig. 2. It will be noted 
that a white coating has collected on the sides of the hopper 
sheets and there are white deposits on the track and ties 
left from the rain water after washing through the coal. 
These salt deposits were collected and sent to the chemical 
laboratory for analysis. The investigation showed the de- 
posits to be sulphate of iron. Part of it was light green in 
color and crystallized; another pile was whitish, finer and 
had lost the water of crystallization. The deposits were 
found to contain free acid which would be very corrosive to 
steel sheets. | 

A piece of copper steel plate and a piece of ordinary 
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Fig. 3—All-Steel Car after 12 Years’ Service, Weakened by Corrosion so That It Buckied at the Center 


berland and it would naturally be expected that the corrosive 
gases would affect the metal in the stack. In order to find 
the composition of this matetial which remained in such good 
condition, a piece was cut from the stack and sent to the 
laboratory. The chemical composition was found to be as 
follows: carbon, .012 per cent; sulphur, .030 per cent; 
phosphorus, .177 per cent; manganese, .05 per cent; 
copper, .44 per cent. This stack was wrought iron: it was 
not as good a grade as the iron found in the old box car 
already mentioned, being higher in sulphur and very much 
higher in phosphorus; but even so, with .44 per cent copper, 


steel plate were immersed in a saturated solution of this salt. 
The result of this test was as follows: 


Copper STEEL 


Amount dissolved Amount per sq. in: 


Surface exposed 
.017 gms. .0028 gms. 


6.094 sq. in. 
Pratn STEEL 


Surface exposed Amount dissolved Amount per sq. in. 
6.750 sq. in. .0480 gms. .0071 gms. 


Weight of piece 
18.383 gms. 


Weight of piece 
26.928 gms. 
Further investigation of both freight and passenger equip- 

ment showed that plates and structural shapes used in the 
construction of cars which were exposed to lading or atmos- 
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phere were deteriorating very rapidly, requiring replacement 
in from 10 to 12 years. Figs. 3, 4 and 5 show all-steel coal 
and coke cars which were built in 1911. The steel ih the 


sides and floors of these cars had deteriorated to such an 
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Figs. 4 and 5—Steel Cars with Sides so Weakened by Corrosion 
That They Will Not Hoid Lading 


extent that they would not hold the lading and did not have 
sufficient strength to withstand the stresses imposed in 
service, making it necessary to rebuild the cars entirely. The 
only parts which could be reclaimed were the center sills, 
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and it is expected that this material will give much longer 
service than was obtained from the ordinary steel which 
was originally used. Exhibit A shows the chemical and 
physical properties of copper-steel sheets required by the 
Baltimore & Ohio specifications. It is felt that the investi- 
gation outlined above is conclusive and convincing evidence 
that steel with a small content of copper will give much 
longer life in car equipment. 


Exhibit A 


Specifications for Copper-Bearing 
Miscellaneous Sheets and Structural Steel 


1. Scope—This specification takes effect from date, superseding 
all specifications for this material, and covers material used in coal 
car construction, passenger car roofs, and other purposes for which 
its use has been approved by the general superintendent of motive 
power. 


‘MANUFACTURE 
2. Process—The steel shall be made by the openhearth process. 


CHEMICAL PROPERTIES AND TESTS 


3. Chemical Composition—(a) The steel shall conform to the 
following requirements as to chemical composition: 


Phosphorus, not OVEr........- cece cece se neees 0.05 per cent 
Sulphur, not over... .... ccc ccc cece cece ccc eeee 0.05 per cent 
Copper, not less than...........ccee esse ec cees 0.20 per cent 


Ladle Analysis (b) Analysis made from the test ingot made by 
the manufacturer shall conform to the requirements in Section 3-A. 

Check Analysis (c) Analysis made by the purchaser from drill- 
ings shall conform to the requirements in Section 3-A 


PHYSICAL PROPERTIES AND TESTS 


4. Tensile Tests—(a) The material shall conform to the fol- 
lowing requirements: 
Tensile strength, Ib. per sq. in.........-....... 50,000-65,000 


Yield point, min., 1b. per sq. in...............4.. 0.5 tens. str. 
Elongation in 8 in. min. per cent.............. 1,500,000 — tens. str. 


(b) The yield point shall be determined by the drop of the 
eam of the testing machine. 

5. Modifications—(a) For material over 34 in. in thickness, a 
deduction of 1 from the percentage of elongation specified in 4-A 
shall be made for each increase of % in. thickness above in. to 
a minimum of 18 per cent. 


Fig. 6—AI!l That was Worth Saving 


bolsters, inclined floor supports and, in some instances, the 
end sills and short draft sills from the bolsters to the end 
sill in addition to the draft gear, air brakes and trucks. The 
serviceable parts of the cars which could be used in rebuild- 
ing are shown in Fig. 6. The center sills were reinforced 
and the superstructure re-erected, the finished car being 
shown in Fig. 7. 

Copper-bearing steel was used in rebuilding these cars 


from a Hopper Car, Buiit In 1911 


(b) For material under 5/16 in. in thickness, a deduction of 2.5 
from the percentage of elongation in 8 in. specified in Section 4-A 
shall be made for each 1/16 in. decrease in thickness below 5/16 in. 

6. Bend Test—(a) The test specimen shall be bent cold 180 deg. 
without cracking on the outside of the bent portion as follows: 
For material 34 in. or under in thickness, flat on itself; for material 
over 34 in. to and including 1% in. thickness around a pin the 
diameter of which is equal to the thickness of the specimen; and 
for material over 114 in. in thickness, around a pin the diameter 
of which is equal to twice the thickness of the specimen. 


416 RAILWAY MECHANICAL ENGINEER VoL. 97, No. 7 


7.. Test Specimens.—(a) Tension and bend test specimens shall 


(d) When ordered in thickness. The thickness of each plate 
be taken from the finished rolled material. 


(by Tene ees r E T ET TA shall not vary more than 0.01 in. under that ordered. 
ension and bend test specimens sha oł the tull thick- 
ness of material as rolled and may be machined to the form and ` WORKMANSHIP AND FINISH 
dimensicns shown in Fig. 8, or with both edges parallel. 10. (a) All material must be straight and smooth and those 


TABLE NO. 1 


Permissible excess it: average weights 


Ler square fot of plates, for widths given, expressed in percentages of nominal weights 


48 to 60 60 to 72 72 to 84 
Ordered thickness Under in. in, in. 
inches 48 in. exclusive exclusive exclusive 
Under % ......... aera toad 9 10 12 14 
% to yy, exclusive ........... 8 9 10 12 
ve to 4%, exclusive ........... 7 8 9 10 
14 to fe, exclusive ........... 6 7 8 9 
ds to 3%, exclusive ........... 5 6 7 8 
y to ys, exclusive ........... 4.5 5 6 7 
te to %, exclusive ........... 4 4.5 5 6 
tn %, exclusive ........... 3.5 4 4.5 5 
% to 34, exclusive ........... 3 3.5 4 4.5 
34 to 1, exclusive . ......... 2.5 3 3.5 4 
l Or “OVER Lek 6 ti od sade ee dees 2.5 2.5 3 3.5 


8. Number of Tests—(a) A tension and one bend test shall be 
made from each melt for each thickness of plate material and from 
one of the largest and one of the smallest sections of structural 
material rolled. If one test specimen shows defective machining 
or develops flaws, it may be discarded and another specimen sub- 
stituted. 

(b) If the percentage of elongation of any tension test specimen 
is fess than that specified in Secton 4-A and the fracture is outside 
the middle third of the gage length, as indicated by the scribe 
scratches marked on the specimen before testing, a re-test shall be 
allowed. 


PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS 


9: (a) The thickness of each plate shall not vary more than 
.01 in. under that ordered. The overweight of each lot in each 
shipment shall not exceed the amount shown in the following: 

(b) The cross-section or weight of each piece of steel shall not 
vary more than 2.5 per cent from that specified, except in the case 
of sheared plates, which shall be covered by the following per- 
missible variations. One cubic inch of rolled steel is assumed to 
weigh 0.2833 Ib. 

(c) When ordered to weight per square foot. The weight of 
each lot in each shipment shall not vary from the weight ordered 
more than the amount given in Table l. 


re a eee 
is Y rtt A> Pea pang 
-E Te a 


~~ AS 5 


84096 96tolU8 108to120 120 to 132 


in. in. in. in. 132 in. or Ordered thickness 
exclusive exclusive exclusive exclusive over inches 

Ja ; Under %. 

ws is % to x, exclusive. 
12 is fs to %, exclusive, 
10 12 14 16 19 4⁄4 to ts, exclusive 
9 10 12 14 17 ts to 3%, exclusive. 
8 9 10 12 15 ¥% to x, exclusive. 
7 8 9 10 13 ys to %, exclusive. 
6 7 8 9 11 Y% to %, exclusive. 
5 6 7 8 9 % to 34, exclusive. 
4.5 5 6 7 8 4 to 1, exclusive. 
4 4.5 5 6 7 1 or over. 


which are buckled and have irregular surfaces will be rejected. 
(b) The finished material shall be free from injurious defects 
and shall have a workmanlike finish. 


THE GALVESTON CAUSEWAY CONSTRUCTION CoMPANY, Galves- 
ton, Tex., formerly Larkin & Sangster, Inc., and its surety, 
the United States Fidelity & Guarantee Company, must pay 
the Galveston, Harrisburg & San Antonio, and other rail- 
roads, $652,626 for excess cost of the causeway connecting 
Galveston with the mainland of Texas. This is in accordance 
with the decision of the District court and of the Court 
of Appeals which the United States Supreme Court sus- 
tained on April 30; a writ of certiorari was denied. The 
contractor having become insolvent and unable to proceed 
with the work, it was taken over and completed by the rail- 
roads. Their claim was for the damage sustained by the 
contractor’s breach, being the difference between the contract 
price and the amount they had been compelled to pay to 
complete the contract. 


Fig. 7—WHopper Car Rebuilt with Steel Containing Copper, Which Is Expected to Give Much Longer Service than Ordinary Steel 


Locomotive Scheduling at the Silvis Shops 


New Schedule System Is Designed to Provide Centralized Control of 


Production and Accurate Cost Data 


By L. C. Bowes*, H. K. Robinson} and G. F. Sandstrom} 


NUSUAL interest attaches to the new locomotive 
scheduling system now being installed at the Silvis 
shops of the Chicago, Rock Island & Pacific because 

of the complete centralized control which it is designed to 
give of all shop activities. Accurate cost data will also be 
made readily available. The most vital part of the system 
is the master schedule board, made in two sections, each of 
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performed. In the event there is danger of not meeting the 
scheduled dates, the buff ticket is replaced by a red ticket 
which signal can be seen by all concerned, calling for im- 
mediate action. 

Thus it can be seen by reading the left-hand section of the 
board actual progress and the extent of same is indicated 
by the length of the green ticketed line under the respective 
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Fig. 1—First Section of Master Schedule Board Which Visualizes Forcefully the Progress of Work Through the Shop 


which relates to half of the operations involved in re- 
pairing a locomotive. Referring to Fig. 1 which shows the 
first section of the master schedule board, it will be noticed 
that this is a three-dimension board. Under the caption 
“Operations” down the center of the board are listed unit 
operations on locomotives passing through the shops for gen- 
eral overhauling and repairs. Horizontally to the left and 
vertically under the scheduled locomotive number a signal 
ticket is placed signifying that the respective locomotives are 
to receive work. . Horizontally to the right from this signal 
ticket and under the proper scheduled date, tickets are 
placed signifying the start and finish of each operation. 

To further visualize the work, a color scheme has been 
used. When a locomotive 1s first placed on the schedule 
board, a buff signal ticket is inserted. As the respective 
unit operations are completed, the buff ticket is replaced 
by a green ticket indicating that these operations have been 


*Production Engineer, C. R. I. & P. 
+Special Accountant, C. R. I. & P. 
tIndustrial Engineer, Roberts-Pettijohn-Wood Corporation 


locomotives, and the danger points are glaringly shown by 
the contrasting splashes of red. Another important feature 
of this method of visualizing activities is the possibility of 
readily and accurately performing the daily loading of the 
shop by reading vertically under the calendar dates on the 
right-hand section of the board. 

The outstanding advantage of the mechanical construc- 
tion of these boards is the allowance for complete flexibility 
which, as is well known, is a very desirable feature. The 
unit operations are shown on printed tickets which can be 
readily regrouped as analysis may warrant. Also the 
calendar dates are on printed tickets which provide for a 
continuous rotation from one month to the next of all 
scheduled operations. Further, locomotive numbers, signals 
and indications for scheduled work are printed on removable 
tickets which provide for the quick change of signals against 
operations, and the moving forward and backward of the 
tickets against scheduled work in the calendar section. This 
provides for perpetual and easy-going schedule endeavor 
in that as soon as locomotive work reports are received and 
analyzed, the necessary operations are placed on the schedule 
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board and this locomotive automatically takes its place in 
the program. As soon as the locomotive is O. K. to 
despatch, the schedule board is cleared of all tickets per- 
. taining to that locomotive. 

A complete list of the operations listed on the first sec- 
tion of the master schedule board, which is shown in Fig. 1, 
is as follows: Inspection, boiler inspected, stripping, engine 


y 
: 
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Fig. 2—Sectional or Departmental Schedule Board 


blocked, units removed, cylinders and valves, tender trucks, 
tender frames, flue sheets, side sheets, door sheets, crown 
sheets, firebox, flues, boiler O. K. for test, dry pipe and 


Fig. 3— Booths Containing Despatch Boards Are. Located at 
Strategic Points 


throttle, wheels and trailers, frames and braces, boiler tested 
O. K., boxes, spring rigging, guides, crosshead, piston, valves 
(slide or piston), superheater units, tank, cab and’ running 
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boards. The second section (not shown) of the master 
schedule board is exactly the same in design as the first 
section, but contains an entirely different list of operations 
to complete the work on a locomotive. These operations are 
indicated as follows: Engine trucks, engine wheels, motion 
work, air pumps, lagging, steam and crosshead pipes, gages 
and cab fittings, lubricators, injectors, safety valves, shoes 
and wedges, rods, grates, smokebox, ash pans, valve setting, 
air brakes, jacket and pipe, brake rigging, breaking in, final 
inspection and O. K. to despatch. 


Sectional Schedule Boards 


Supporting the main schedule board are a number of sec- 
tional or departmental boards, one of which is shown in 
Fig. 2. These boards are so arranged as to visualize the 
loading of the production-of-work centers against the 
calendar. A production center is any group of machines, 
bench, floor space or pit which is logically or practically as- 
signed and confined to certain particular and specified activi- 
ties. The mechanical construction and flexibility of these 
boards are the same as the master board and they provide 


Fig. 4—Close-Up View of Despatch Board in Booth 


for perpetual] scheduling and are limited to an actual 15-day 
loading. 

Supporting the sectional schedule boards are a number of 
booths (Fig. 3) in which are placed the despatch boards, 
shown in more detail in Fig. 4. These despatch boards are 
a series of pockets in which are placed the production or work 
cards. Each pocket is numbered to correspond to the pro- 
duction center on the sectional schedule board and the pro- 
duction cards therein are written against the schedule work 
as reflected on the sectional schedule board. This production 
card is the last connecting link between the workmen and 
schedule inasmuch as it is necessary for each workman to 
present himself to his assigned booth, call his center number 
and receive the production cards which constitute his in- 
structions for doing work. Each booth is in charge of a 
despatcher who is in constant attendance in the booth. 

(Forthcoming articles will explain in detail the function 
and routine of operations which are designed to maintain 
control of production and provide accurate data for cost 
control.— EDITOR. ) 


For SEVERAL Years efforts have been made to draw up a code 
for the welding of unfired pressure vessels. Opinions of the 
best welding experts were not in agreement on many essential 
points. Fundamental scientific knowledge, based on test data, 
was not available. The American Bureau of Welding (Research 
Department of the American Welding Society), has completed 
a series of tests on some fifty tanks. The program involved an 
expenditure of over $15,000. The test data, analysis of same, 
conclusions and recommendations to the Boiler Code Committee 
of the A. S. M. E. have been compiled in a report, copies of 
which may be obtained from the American Welding Society, 
33 West Thirty-ninth street, New York, at $1.50 to members and 
$5 to non-members. | 
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Proceedings of Mechanical Division Meeting 


Large and Enthusiastic Conference with Constructive 
Program Designed to Help Meet Increasing 
Trafic Demands 


HE 1923 ANNUAL MEETING of the Mechanical Divi- 
sion, American Railway Association, was held at 
Orchestra Hall, Chicago, Wednesday, Thursday and 

Friday, June 20, 21 and 22, 1923. 

The meetings were opened and called to order at 10:00 
A. M. on the first day and 9:30 A. M. on the other two days. 
The three afternoon sessions convened at 2:00 P. M. The 
first floor of the Orchestra Hall was reserved exclusively for 
railroad representatives and members of the Division, visitors 
being permitted to occupy the balcony. Registration was in 
the lobby by special registration clerks. 


Chairman Coleman’s Opening Remarks 


We are all very sorry that the railway conditions, after 
the experience we have had during the past year, did not 
justify a regular convention this year, but I sincerely hope 


J. Coleman 


that next year will offer a greater opportunity for a real 
convention. The Railway Supply Manufacturers’ Associa- 
tion is very much disappointed at the postponement of your 
convention but is earnestly looking forward to offering you 
an exhibit next year showing many improvements in ma- 
chinery and devices. 

The program for this business meeting is somewhat dif- 
ferent from former programs of the meetings of the Me- 
chanical Division. We have here representatives of the ex- 
ecutives of the American Railway Association who will ad- 
dress you; also two gentlemen who represent two of the larg- 
est manufacturers of railway equipment—both of these gen- 


tlemen are outstanding figures in their respective lines and 
the papers they will offer you will be of great benefit to this 
association. 

I want to congratulate you on this splendid attendance 
representing the mechanical genius of the railways all over 
this continent—men interested in the building, maintaining 
and operation of railway equipment. It shows the hearty co- 
operation among you men who are responsible in your par- 
ticular line for the maintenance of railway equipment. It 
also is a compliment to the executives of the various railways 
of this country who encourage this co-operation and your at- 
tending meetings—your visits to railway shops and exchang- 
ing ideas with men holding similar positions, from the fore- 
men, master car builders and general superintendents of 
motive power. These are the men who are responsible for the 
expenditure of a large percentage of the earnings of each rail- 
way in the maintenance, operation, design and building of 
railway equipment. These men are spenders of money, and 
in a way not earners because the earnings come from traffic 
solicited through channels of the traffic department; but you 
are responsible for the condition of the equipment for the 
movement of all transportation on the railways and the 
earnings depend entirely on the condition of your equipment. 

There has been some reflection and some criticism on the 
operation of the railways through various channels—in legis- 
latures and other organizations which are not familiar with 
the inside workings of railways, especially in the mechanical 
department. 

The papers that will be presented and the reports of the 
various committees will ke most interesting, and I sincerely 
hope that every man from all parts of this broad country— 
both United States and Canada—will give an expression to 
the chairmen of the various committees of their experiences 
in operation and maintenance of equipment. Some railways 
have to operate under most extreme climatic conditions dur- 
ing the winter months; others have an opportunity of operat- 
ing under most favorable conditions, and the experience of 
all is necessary for the guidance of the chairmen of the 
various committees to prepare reports that will be educational 
and of benefit for the standardizing and operation of equip- 
ment all over this country. 


Economy and Efficiency 


The slogan of this organization is “Economy and effi- 
ciency.” What you have been striving to do, and what has 
been done since the close of the great war, in trying to re- 
habilitate the railways after the experience you have had, 
clearly demonstrates I think in the minds of all, and in the 
minds of your executives, that the policy of this organization 
has been and always will be a progressive and construc- 
tive one. 
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Appreciation for the Mechanical Department’ 


Remarkable Record Has Been Made in Spite of Most 
Serious Difficulties and Handicaps 


By W. W. Atterbury 
Vice-President, Pennsylvania Railroad System 


ET ME SAY at the outset that the Mechanical Division— 
the men responsible for the condition of cars and loco- 
motives with which to move the country’s freight— 

cannot be given too much credit for what they have ac- 
complished in recent years in the face of almost:insurmount- 
able difficulties. 

Frankly, I do not think that railroad men in general, 
much less the public, have an adequate conception of the 
handicaps which the motive power 
men have overcome. I cannot begin 
to summarize in a letter what the 
past eight or ten years have meant 
in difficulties, disappointments, hard 
work, and determination in the me- 
chanical departments of the rail- 
roads. I know of no finer tribute to 
their zeal and energetic devotion to 
the public service than the reports 
which are now coming from the Car 
Service Division in Washington. 
Only a few days ago a batch of 
newspaper clippings were placed on 
my desk, with headlines something 
like this: “Rail Motive Power in 
Record Condition—Greatest Number 
of Serviceable Locomotives Available 
in History of Transportation.” 


Labor Problem 
Greatest Difficulty 


These, of course, do not begin to 
tell the story as we know it. We 
who do know it, however, can read 
between the lines not only congratu- 
lations to the mechanical men, but 
also a guarantee that no matter how 
much more remains to be done, these 
men will get it done. 

What happened to the mechanical forces during and since 
the war is familiar to those directly in charge. The labor 
problem was, beyond question, and in some respects it 1s 
today, the greatest difficulty. Even prior to the war most of 
us did not have sufficient funds with which to make neces- 
Sary improvements. Most of us have not had sufficient funds 
since then. That condition, however, was aggravated by 
much more serious developments in the relationship between 
managements and employees on all railroads in the country. 


Anti-Railroad Propaganda 


The scale of rates of wages built up through years of prac- 
tical experience was shattered, piece-work was abolished, 
classification of mechanical work in the shops was rearranged 
on an unsound basis, featherbed jobs were forced upon us, 
and overtime and pay for time not worked at all added to 
already mounting costs of production. On top of that came 
outside dictation as to methods and practices and pay and 
every conceivable thing to make the work in the motive power 

Vice-President Atterbury was unable to attend the convention, but sent 


this message through President Aishton, of the American Railway Associa- 
tion. 


W. W. Atterbury 


department an exceedingly thankless and an altogether un- 
satisfactory job. 


Much Accomplished Under Difficulties 


I mention these things merely to emphasize my own real- 
ization of what the Mechanical Division men have encoun- 
tered, in contrast to what they have, nevertheless, ac- 
complished. In expressing the appreciation that I believe 
is their due, I might also refer to 
another handicap which is still upon. 
us. In the past five or six years the 
railroads have been subject to a 
constant attack of anti-railroad pro- 
paganda, fostered in large part by 
representatives of railroad em- 
ployees—of employees especially in 
the mechanical department. The re- 
sult has been two-fold: It has not 
only affected the morale of the men 
themselves, but also has resulted in 
a flood of restrictive measures which 
have seriously affected the output of 
the shops. 


Transportation Program 
of the A. R. A. 


When you consider all these dif- 
ficulties on the one hand, and on the 
other the remarkable progress that 
has been made since the war, in 
spite of extraordinarily heavy busi- 
ness and the coal and railroad 
strikes, I am frank to say that 
every mechanical man should now 
be a confirmed optimist. The pro- 
gram of adequate transportation 
which the American Railway Asso- 
ciation has laid out should give them 
no pause. Of course, to carry it out requires practically 
one hundred per cent performance on their part, but if they 
put as much energy into it—under the better present condi- 
tions than they have had for many years—as they put into 
their jobs during and since the war, it ought to be for them a 
comparatively simple task. Therefore, I do not hesitate to 
add that the carrying out of that program depends more 
upon them than any other branch of the service. 


Employee Representation 


As to the general situation, you, of course, know my atti- 
tude as to the proper relation between railroad management 
and railroad employees. The policy of dealing directly with 
our employees through their own employee representatives is 
no longer an experiment with us. It is a working success. 
In the past few days that policy has been extended even to 
the adjustment of piece-work prices by conferences equally 
representative of management and employees, with two-thirds 
vote deciding any issue. I believe that if the railroads can 
get their relations with their employees on the basis of facts, 
fair play, and faith in each other, a great deal of our troubles 
will end. 
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The Work of the Mechanical Department 


Committee Work Reviewed—Mechanical Department an 
Essential Cog in the Transportation Machine 


By W. B. Storey 
President, Atchison, Topeka & Santa Fe, and Member Board of Directors of the A. R. A. 


HEN THE PRESIDENT of the American Railway Asso- 
ciation asked me to make some remarks here today 
he said: “You must remember, Storey, the Me- 

chanical Division is your baby.” Rather a good-sized baby, 
and possibly some of you may wish to know why it is my 
baby. 

When the reorganization was effected by which the various 
associations connected with railroads were brought under 
one control—that is, the American 
Railway Association—it was de- 
cided that a member of the board 
of directors of the American 
Railway Association should be 
assigned to each division. For in- 
stance, one of the directors is 
assigned to keep in touch with the 
work of the Claims Division; an- 
other one, the Engineering Division; 
I was assigned to the Mechanical 
Division. 

As a consequence I have attended 
practically all of the meetings of the 
General Committee and have fa- 
miliarized myself with the work that 
has been done by the Mechanical 
Division during the time I have been 
assigned to that work and therefrom 
I have drawn certain conclusions, 
and I am going to submit them to 
you today. 

For many years you comprised 
two organizations—the Master Car 
Builders’ and the Master Me- 


chanics’. Most of the motive power W. B 


officials were members of both asso- 

ciations. When the reorganization 

took place, by which the Mechanical: 

Division was formed, many of you felt that the passing of the 
old organizations meant the end of the work in which you had 
all become so interested, and you accepted the new order of 
things with some question as to whether it would really fill 
the place so long held by the original bodies—and with 
some it has been hard to feel as much interested in the 
present plan as in the old. One of the tasks before you, 
therefore, is to restore the morale which actuated you so 
‘strongly in the old days. 


‘Valuable Work Accomplished by Some Committees 


There is, of course, no question as to the work that is 
‘being accomplished by some committees, but there are many 
-directions in which nothing is being done. Let us, therefore, 
take a quick review of your various committees. Those that 
are on the list of what I might call active committees are the 
Arbitration, Prices for Labor and Materials, Car Con- 
‘struction, Couplers and Draft Gear, Brakes and Brake 
Equipment, Train Brake and Signal Equipment, Wheels, 
Loading Rules, Safety Appliances, Locomotive and Car 
Lighting, and finally the special committee on Tank Cars. 
All these committees are very much alive and doing very 
waluable work—I might say, that this is work which is ab- 


. Storey 


solutely essential to the every day handling of interchange. 
Then there are the inactive committees, if I may so style 
them, viz., Autogenous and Electric Welding, Feed Water 
Heaters for Locomotives, Mechanical Stokers, and Electric 
Rolling Stock. While the work of these committees may be 
classed as not of first importance so far as interchange of 
cars is concerned, it is highly important from an economic 
point of view and much could be accomplished if this work 
was actively pushed. The cost of. 
the committee work should not be 
heavy and much can be accom- 
plished for the common good. 


Common Experimental 
Laboratory Needed 


There is one committee that can 
hardly do much until the railroads 
as a whole are willing to support a 
physical laboratory; viz., Locomo- 
tive Design and Construction. There 
is no question as to the importance 
of these subjects to the different 
railroads, but each individual rail- 
road has thus far worked out its own 
problems and has been compelled 
to do its own experimenting. There 
is, of course, not the need for stand- 
ardization as in the case of cars, 
because locomotives do not pass 
from one road to another; but if an 
experimental plant could be sup- 
ported by the railroads as a whole, 
I feel that great good could be ac- 
complished by this committee. 

There is another committee that 
may be of some value, but it has a 
subject that is hard to standardize. 
I speak of Scheduling of Equipment Through Repair Shops. 
Such studies must be made by each road and must hinge on 
the design and capacity of each shop. 


Follow-up Work Essential 


It is my feeling that to place the Mechanical Division 
where it belongs, live energetic work must be done by prac- 
tically all our committees. We have been going through a 
transition period and, with the many problems facing us 
when the roads came back to us, with our shopmen’s strike, 
with our heavy business one year and our famine the next, 
we have all been so busy taking care of the immediate 
problems confronting us and we have been so circumscribed 
by the orders for economy, which means on many roads the 
cessation of expenditures, that we have not been able to take 
that larger view necessary to a proper understanding of 
where the real economics can be found. I say to you, gentle- 
men, that the real economies are in the results of your com- 
mittee work, but this work must be systematically planned 
and advanced. It does not answer simply to appoint a com- 
mittee and say, “Now that question is settled.” The plan 
must be systematically followed up, and you must have an 
organization that will so manage that chairmen of committees 
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that do not produce will be replaced by those who will get 
results; and members of committees who do not take any 
interest in their subject will be replaced by those who will 
work. In this way only will you prevent dry rot creeping 
into the Mechanical Division. 


Mechanical Officers Carry Heavy Responsibilities 


I think you all recognize the tremendously important part 
you play in the general plan of railroad transportation, but I 
sometimes doubt if our executives, as a class, realize it. On 
the Santa Fe Railroad last year practically 30 per cent of 
our entire expenditure for the year went to maintenance of 
equipment—or nearly one-third of the entire expenditures of 
the road. The proportions on one road are representative 
of the country as a whole, and you can thus see what a 
tremendous responsibility rests on you. It is because of this 
large interest that lies in the mechanical end of our work 
that the Santa Fe for one is ready to back any program 
that makes for economy. I therefore ask you to take your- 
selves seriously and to strive to make the Mechanical Division 
the live force that it should be. 


Mechanical Department Should Work Smoothly 
with Other Cogs in the Transportation Machine 


Next, I wish to say a few words to the younger men here 
today—the older officers know of what I am about to speak, 
but the younger officers may not have had the subject 
brought to their attention. I refer to the relation between 
the mechanical department of your road and the balance of 
the working forces. Too often we have the feeling that the 
mechanical department is so far removed from the public 
that we have no interest in the relations with that great 
and powerful force, public opinion. First, however, we 
must realize that we are an essential part of the transporta- 
tion machine; that while we may be only a cog in that ma- 
chine, we are such an important cog that the machine would 
be worthless without us—and, as a cog works with other 
cogs, so must we of the mechanical departments work with 
the operating and maintenance-of-way departments. We 
must take an interest in the work of others—in other words, 
we must have team work—so that all departments will work 
together for the good of the whole. You of course have most 
intimate relations with the transportation department, be- 
cause it lays at your doors al] delays to trains due to failure 
of equipment, and you are compelled to spend much time in 
telling why. The transportation department is another cog, 
and it has its troubles as well as the mechanical depart- 
ment—and I think you have sympathy for each other. But 
what about the maintenance of way and structures depart- 
ment? You do not come in as close contact with them and 
they seem to be a world apart. They, however, are a cog and 
deserve your very close attention. In this connection, I wish 
to call attention to the report, just out, of the committee 
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on wheels. In this report is given the record of a joint 
meeting at which there was a full discussion of the tread de- 
sign of wheels and its relation to the canting of rails. All 
such discussions are good for the service. 

Then comes the engineering department with its endeavor 
to limit the weights on drivers and its inability to get turn- 
tables long enough or roundhouse doors wide enough to 
handle properly your engines. 

I suppose many of you hardly can see any intimate re- 
lationship between the accounting department and the me- 
chanical department. You know, of course, that such a de- 
partment exists, but its connection with you and your work 
has, as a rule, been a bothersome one only. I want to say 
right here that the mechanical department needs the account- 
ing department, and the more you cultivate it and study it 
the more good you can get out of it. If you men in charge 
of work could take a short course in auditing and account- 
ing, it would help you immensely. You cannot learn how to 
save unless you learn to think in terms of cost, and the 
business of the accounting department is to determine costs. 
And so it is with all departments—you must work with 
them; therefore, help them all you can and learn from them 
all you can. r 


Relation of Mechanical Men to the Public 


Finally, I wish to speak of the relation of the mechanical 
man to the public. Much of the trouble that has come to 
the railroads in times past has been because the public did 
not understand the railroad question. The way to make them 
see it is to understand it yourselves and to have your fore- 
men and the men under the foremen understand it; and if they 
understand it, they will have a very strong influence in getting 
the public to understand it. We want your help in spreading 
the gospel. Tell your neighbors that what we want is a mora- 
torium—we want to be let alone for a time to see if we car 
work our way out of the many difficulties that beset us. Tell 
this to your neighbors. You come in contact with part of the 
public and you can help to that extent, and in this helping 
you are enhancing the value of the mechanical department. 


A Mechanical Division Booster 


In closing I want to say that I am heartily in sympathy 
with this idea of meeting in Chicago. Before I became at- 
tached to the Mechanical Division I had some doubts about 
our meetings in Atlantic City, but since I have attended 
these meetings I have become a convert to the exhibitions 
and to the work that has been done and I believe that Chi- 
cago is the more central point and that we can concentrate 
our work more here and I believe that better results will be 
had here than meeting in Atlantic City. I simply wish to 
give you that as my private opinion that I have formed after 
an observation of the work of the Mechanical Division dur- 
ing the time that I have been attached to it. 


Mikado Locomotive for Nickel Plate, Built by Lima Locomotive Works 


Report of the Committee on Car Construction 


Standard Box Car Designs Including Single-Sheathed 
and Double-Sheathed Types Submitted 


HIS COMMITTEE carefully considered the various subjects as- 
signed to it, especially that relating to the design of box 
cars and their trucks. The following is an abstract of the 


committee’s report: 
Car Door Fasteners 


A recommendation was made to the effect that steps should 
be taken to bring about an improvement in the present car door 
fasteners, as those commonly used are inadequate and do not 
afford shipments proper protection. 

Attention was called to various mechanical locking devices, now 
being worked out by various railroad car departments. 

The committee investigated designs made by the Delaware, 


Lackawanna & Western, Union Pacific, and Atchison, Topeka &. 


Santa Fe. After a thorough consideration of these designs, it 
was concluded that the A. R. A. standard box car details already 
include a burglar-proof guide for use in connection with a bottom 
Z-bar, and if properly applied with a Z-bar track at the top, with 
the clearances prescribed by sheet 26 of the A. R. A. Standards, it 
is doubtful if the door could be lifted over the rear guide. 
Probably a great deal of the existing complaint in regard to box 
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Fig. 1—Journal Box Gage for Lug and Front Opening 


car door fastenings is caused by the large number of doors run- 
ning with bottom guides that have only a short lap over the door, 
or where the bottom of the door is not sufficiently protected, and 
decays, so that it may be readily lifted over the rear guide. It is 
believed that if the standard drawings and door specifications of 
the A. R. A. Mechanical Division are followed, the doors will be 
sufficiently burglar-proof for all ordinary service. (See also re- 
port in the 1920 Proceedings.) 

However, there may be cars assigned to regular territory, or 
regularly engaged in hauling costly commodities, where it appears 
desirable to provide fastenings of more than ordinary security, and 
it is recommended that such cases be handled by individual rail- 
roads, to suit their particular requirements. 


Permanently Fastening End Doors on Box Cars 


The following recommendation was received from the Pacific 
Coast Claim Conference, Los Angeles, Calif., dated June 9, 1922: 
“At the meeting of the Pacific Coast Claim Conference, Port- 


? 


land, Oregon, May 16-18, a committee was appointed for the pur- 
pose of handling the question of permanently fastening end doors 
on box cars, this subject being under consideration on account of 
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BOLT HOLE GAGE O.N. 56. 
Fig. 2.—Journal Box Gage for Bolt Holes . 


its relation to the question of claim prevention. The committee 
made the following recommendation : 

“We recommend the entire abolition of end doors, as rapidly 
as traffic conditions will permit. As long as the end doors are 


' CHECK GAGE FOR BOLT HOLES ANO INSIDE ¢. O. H. $. 
Fig. 3—Journal Box Gage for Center Line and Bolt Holes 


used they shall be maintained in as substantial a manner as side 
doors.” 

We concur in these recommendations, and, therefore, suggest 
that Fig. 9, Section “C,” page 60, in the Manual and the reading 
in the middle of page 47, relating thereto, be eliminated; but that 
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the reading relating to the sealing of end doors, at bottom of page 
47, should remain as at present. 


Defective Equipment—Needed Improvement 
in Condition of Side Doors 


The following recommendation was received from the Pacific 
Coast Claim Conference, dated June 9, 1922: 

“Due to heavy claim expenditures resulting from pilferage and 
shortage of freight, which it often is difficult to guard against 
when doors and fastenings are defective, the Pacific Coast Claim 


Conference earnestly recommends that steps be taken by the A. R. 


A., Section Five, to make the recommended practice of that Sec- 
tion, as to the application of doors and door fixtures, the standard 
practice, allowing the use of either flush or non-flush doors, and 
to prevent the interchange of cars built after some selected date, 
unless equipped in the manner prescribed. Also that the doors on 
old cars be so equipped after a reasonable length of time.” 

The committee concurs in this recommendation, believing that 
it resolves itself into a question of interchange rules, and recom- 
mends to the association to determine whether the loss due to the 
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General Arrangement of Single-Sheathed 


imperfect condition of doors on existing cars would justify the 
necessary expenditure to equip the doors in accordance with the 
recommended practice of the Mechanical Division, which the com- 
mittee feels would entirely overcome the difficulty. 

The committee further believes that such investigation will lead 
to formulation of interchange rules which will make it obligatory 
that cars be maintained in accord with A. R. A. standards. 


Journal Box Gages for Bolt Hole, Dust 
Guard Opening, Lid Lug and Wedge Seats 


The gages shown in the Manual are not up-to-date, since minor 
modifications have been made in the boxes from time to time. It 
was, therefore, necessary to correct the existing gages, and to 
indicate gages for boxes not now covered. 

The committee therefore, submits the design of gages shown m 
Figs. 1-5 inclusive, for adoption as standard, in connection with the 
present existing designs of journal boxes, class C, D, E, and F. 


Fundamentals—Center Sill Area 
For box type cars, the roof structure reinforces the top chords 
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A. R. A. Standard Box Cars, Classes 4C and 4D 


of the sides, thereby preserving the alinement, and furnishes a 
measure of strength permitting a reduction of center sill area. 
Hence the center sill area may be reduced by 2 sq. in., making 
the minimum center sill area for such cars 28 sq. in. 
It is hereby recommended that this be adopted as standard, and 
that item 12, page D/3, of the Manual, be amplified, as follows: 
12. Area of center sills between rear followers (minimum). 
For cars not equipped with roofs, 30 sq. in. 
For cars equipped with roofs, 28 sq. in. 


Limiting Outline for Freight Cars 


A thorough investigation of available information relating to 
clearances of all railroads was made, to determine the outline to 
which A. R. A. cars should be designed. As a matter of record, 
we present Fig. 6, which was selected. The designs made by the 
committee will be held within this outline. (For cut see page 
438). 

The capacity of one “F” axle is 60,000 lb. The estimated 
average weight of four axles and eight wheels is 11,000 lb. From 
this, the maximum weight on rails of a loaded car, equipped with 
four “F” axles, will be 251,000 Ib. 


Note: Crosstie applied in ploce of 
Crossbhearer on 40-7or Cae. 


It is recommended that this weight be adopted as the standard 
and incorporated in the Rules of Interchange. 


Standard Cars 


In compliance with instructions to prepare box car designs, the 
committee made a thorough investigation of the state of the art, 
including the present day requirements, and selected a basis con- 
templated to result in a car of adequate strength and minimum 
weight, with minimum cost of maintenance. Fundamentals cover- 
ing present day requirements and adequate strength have been 
submitted to the division heretofore, and have been adopted as 
standard. 

The committee is now pleased to submit the design covered by 
cuts herewith, of single and double sheathed cars of both 4/C and 
4/D types. 

These designs represent a redesign of a first design, which had 
been thoroughly criticised by the members of the committee, and 
by the committee of the Railway Car Manufacturers’ Association, 
to whom it was submitted for suggestions that would facilitate 
production. ' 

It will be noted that the center sill construction is the same for 
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all of the designs, differing only in so far as adjustment must be 
made for difference in capacity, difference in foundation brake, and 
difference in draft attachments. 

In the 4/C cars the cover plate is % in. thick, and cross ties are 
substituted for cross beams, at a material saving in weight, com- 
pared with the 4/D cars, which have crossbearers and a % in. 
center sill cover plate. 

The center sill section recently adopted, on account of being 
the most economical section that can be used, has been incorporated. 

The side sills are of a new channel section, 7 in. deep with 4 in. 
flanges, which has many advantages over the standard channels. 
The committee has specified that they should be made of copper 
bearing open hearth steel. The distance over side sill channels 
must, necessarily, be less for the single sheathed car than for the 
double sheathed car, which is also reflected in the length of bolsters, 
crossbearers, and cross ties. 

Adjustment in the inside width of the car was made to provide 
the same dimensions over the flanges of the Z-bar top plates, 
thereby making all roofs interchangeable. For this reason, the 
double sheathed car is about 3 in. wider inside than the single 
sheathed car. 

We show two designs of roof, which are, as far as we know, 
the best of their respective types; one is a metal covered wooden 
roof, and the other an all-steel riveted roof. Either roof may be 
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used on any of the four designs, and other roofs preferred by 
individual railroads should be equal in- strength and serviceability, 
and interchangeable with those shown. 

The ends of the center sills are arranged for the use of a vertical 
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Double Sheathed Box Cars, Classes 4C and 4D 
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draft gear yoke on the single sheathed car, and for a horizontal 
draft gear yoke on the double sheathed car. Since the center sills 
are interchangeable, new cars of any of the four designs can be 
arranged for either vertical or horizontal yoke draft attachment, 
and for either type of body brake arrangement. 

The combined bolster fillér and backstop casting shown in the 
design is recommended for use, provided the owner or owners of 


. patents on the combined bolster filler and backstop casting permit 


the free use of the combined bolster filler and backstop casting, 
without restriction or any obligation whatsoever, by any railroad 
or car owner whose cars are used under the jurisdiction of the A. 
R. A. or its successors. 

Other alternate detail designs have been incorporated, which may 
be used on any of the four car designs, as preferred. 

The foundation brake arrangements are of the two types now 


‘in general use; one with the cylinder and reservoir bolted together, 


and one with the cylinder and reservoir separate, and located on 
opposite sides of the car. 

The hand brake power, based on 1,500 Ib. pull on chain, has 
been made approximately equal to the air brake power, based on 50 
Ib. cylinder pressure. 

Since the most vital part of a car is embodied in coupler, draft 
gear and draft attachments, a great amount of attention was 
directed to this part of the design. The type D coupler, which is 


Di 
WITH OMEET A 


r. 
—_——— 
PCE OF MINANE 


430 RAILWAY MECHANICAL ENGINEER Vor. 97, No. 7 


rhe | 


a ; pia l 


p3 


views a? TOP OF PeITS A 8 ` MEW AT BOTTOM OF POSTS 


Details of Parts and Methods of Fastening, Double Sheathed Cars 


now standard, may be considered equivalent to 15 sq. in. of solid The committee suggest that the draft gear used should be 
class A cast steel, that is, it will begin to take a permanent set at equivalent to 20 sq. in. of class A cast steel. 

closely the same compression force as that which would begin The draft gear backstop should be attached to the webs of the 
to produce a permanent set in a bar of class A cast steel having center sills with not less than thirty-six 7% in, rivets, driven to 
an area of 15 sq. in. solidly fill 15/16 in. holes. These do not include the additional 
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Detail of Cross Tie, Single and Double Sheathed Cars, Classes 4C and 4D 


rivets which may be required through the bottom flanges or top 
and bottom cover plates. 

The space for draft gear and followers is 24} in. in length, and 
12% in. (distance between center sills) in width. 

For draft gears embodying transverse springs, holes may be cut 
into the webs of the center sills, as required. 
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Sheathed Cars, Classes 4C and 4D . 
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To provide for facilitating interchangeability of roofs, the dı- 
mensions over outside of flanges of side plates are 8 ft. 10% in, 
and of end plates are 40 ft. 6% in. for all cars. Likewise the 
height of doors has been made 8 ft. 534 in., and the width 6 ft. 
3 in., for all cars. The car ends could not be made interchangeable 
without detriment to the car designs. 
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Arrangement at Draft Gear, Single and Double Sheathed Cars with Vertical Yoke Draft Gear Classes, 4C and 4D 


General specifications for these cars have been prepared, and are 
appended hereto. 

The estimated weight of each car, based on using fir lumber, is 
40,000 Ib. for the single sheathed 4/C car, 43,000 Ib. for the single 
sheathed 4/D car and, correspondingly, about 500 lb. more for the 
doubled sheathed cars, each based on detail design as shown. 

Probably more time and study are embodied in these designs 
than in any previous design, but it is expected that when the first 
cars are built slight modifications will be found advisable, to better 
facilitate shop operations. The committee will incorporate such 
modifications in the design, and will add details as required. 

To complete the design of these box cars it was necessary to 
also include designs of trucks. 

Whatever truck design is now adopted will, naturally, have to 
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End of Center Sills 
Single Sheathed Cars with Vertical Yoke 


also fit any other types of cars that may be used in the future. It 
was, therefore, deemed desirable to design trucks of the 2/C, 
2/D and 2/E classes, on the basis of minimum weight and adequate 
strength, to meet loaded car weights equal to the axle capacities. 

The committee submits, for approval, as standard trucks, the 2/C, 
2/D and 2/E types shown on the general plan, with alternates 
covering side frames having either integral or separable boxes. 

Bolster designs cover cast steel bolsters with integral and sepa- 
rable center plates, also pressed steel bolsters. The general draw- 
ing shows the recommendations for all the general fixed limita- 
tions. A special effort was made to maintain as large a distance 
between the top of the rail and the bottom of the side frame as 
possible. The committee believes that this distance, under any 
conditions of service, should not be less than 414 in. 
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End of Center Sills 
Double Sheathed Cars with Horizontal Yoke 
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Steel Door Arrangement Shown Applied to D. S. Car, 


A. R. A. standard fundamentals have been observed throughout. 

The stresses in side frames, bolsters, and other parts, have been 
very carefully calculated on generally accepted methods of calcula- 
tion. It is the intent of the committee, at some time in the future, 
to submit to the association methods on which side frames and 
bolsters should be calculated and tested, similar to the data former- 
ly submitted for axles. 

It will be noted that two types of journal boxes, lettered W and 
Y are shown. Box W shows a development of the desire to pro- 
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Single and Double Sheathed Cars, Classes 4C and 4D 


vide a separable box side frame as light as possible, which does 
away with some of the trouble experienced with the ordinary box 
bolt. Box Y shows the side frame and box cast integral. 

The arrangement as shown with boxes W and Y give, by far, 
the lightest side frames of any satisfactory design considered, and 
are recommended for adoption as alternate standards. 

The opening for the bolster in the side frames provides for 
sufficient clearance over the top of the bolster to provide for lining 
up under the springs to compensate for 11⁄4 in. reduction in radius 
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of wrought steel wheels, and reasonable wear on journals and 
brasses. This opening has also been arranged to facilitate the use 
of Barber or similar rollers under the bolster ends for roads 
which prefer that construction. 

The guide for the live lever has been entirely omitted. The 
guide for the dead lever has been made exactly the same for all 


trucks. 

On the 2/E truck the pin connecting the lever with the dead 
lever guide would have to be applied in the second hole, instead 
of the first hole. The dead lever guide fulcrum bracket is the 
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Fig. 4.—Gage for Dust Guard Opening of Journal Box 


same for all trucks of which the bolsters have separable center 
plates. 

Another design of bracket is used for all bolsters in which the 
center plate is integral. 

The thickness of the spring plank for the 2/C truck is 34 in.; 
for the 2/D 7/16 in.; and for the 2/E truck % in. 

The side frames are provided with bosses, over which the spring 
planks are set. The holes in the spring planks should be made 
to fit these bosses closely. 

On the 2/C and 2/D trucks a 13 in. channel may be substituted 
for the pressed spring plank. 

Since the instructions to this committee required that it present 
designs which may be made complete, the committee has included 


Tris LINE To BE SCRIBED ON BOTH 


siete tanaaues lie | 


a r 5108S OF GAGE AND MARKEO ¢. 
4] [ele pi l 
$ B 
pa 
L 


INSIDE. GAGE oO. n.s. 


Fig. 5.—Gage for Inside of Journal Box 


what may be considered the simplest and most efficient details, in 
each case, and such which would involve the least amount of main- 
tenance cost. It should, of course be understood that other details, 
ef equal strength and entirely interchangeable, may be substi- 
tuted, such as I-section brake levers, hollow brake lever spreaders, 
etc. 
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Many inquiries relating to whether it is intended that these de- 
signs become obligatory in every detail impels us to repeat the 
statement made in our report, dated June 6, 1921: 

“The intent of the committee is to make designs that will es- 
tablish fixed conditions, permitting the use of detail designs stand- 
ardized by the association, or the substitution of other parts pre- 
ferred by the individual railroad, singly or in groups, provided 
these parts, or group of parts, are the equivalent in strength, serv- 
ice and safety of, and interchangeable with, the standard part or 
group of parts replaced.” 


Patents 


The patent situation on detail parts has been investigated to 
some extent. A more complete investigation will have to be made, 
in order to determine clearly in how far patents on which royalties 
may be required obtain. This committee expects to make modifica- 
tions that may seem desirable to eliminate the necessity of paying 
royalties where an equally good design, not subject to patents, can 
be substituted. | 

Instructions have been requested concerning how the patent situa- 
tion shall be handled. It is the intent of the committee to pursue 
the question of patents as thoroughly as possible, as soon as the 
instructions requested materialize. 

If any members of the association find anything in the designs 
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Fig. 6.—Limiting Outline for Freight Cars 


which are submitted herewith, that they know is patented, we shall 
be very glad to have them advise the secretary of the association, 
or the chairman of this committee, in regard to the same, so that 
the necessary investigation can be made. 

The Committee recommends that one or more cars of each of the 
types covered by this report, be built in the near future. 


Specifications for A. R. A. Box Cars 


1. GENERAL REQUIREMENTS: Cars, when delivered, shall be 
complete in all parts ready for service, shall conform to A. R. A. 
Standards, recommended practice and to the following specifica- 
tions. 

Where the A. R. A. Standards, recommended practice, design 
and these specifications permit options, there shall be a definite 
agreement between the builder and purchaser as to which of the 
optional details shall be used. They shall also agree as to method 
and place of inspection of cars and of material. 
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The purchaser shall furnish the builder all necessary information 
relating to paint, marking, lettering and stamping desired in ad- 
dition to that covered by A. R. A. requirements for both material 
and completed car. 

All lumber used shall be kiln dried. 

All steel plates 14 in. and less in thickness, pressed parts made 
therefrom and channel side sills shall include a content of copper 
of not less than 0.20 per cent. 

2. Axes: Journals and wheel fits shall be finished smooth 
and true to gage. Journals shall be burnished. The heat number 
of the axle shall be transferred from the black collar to the other 
end of the axle in the presence of the inspector. 

3. Sipe Frames: The size of journal shall be cast on outer side 
of each steel frame in numbers not less than 1 in. high. 

4. Truck Borsters: The owners’ initials and the car number 
shall be stenciled in letters and numbers not less than 1 in. high on 
one side of each bolster. 

5. CENTER PLATE BEARING SURFACE: For center plates cast 
integral with truck bolster the center plate bearing surface shall 
be machine finished or ground. All center plate contours shall 
conform to limiting gages. 

6. FUNDAMENTALS GOVERNING AREAS OF SECTIONS: Where 
such fundamentals are specified in A. R. A. Standards or recom- 
mended practice they refer to grade A material in proposed speci- 
fication for carbon steel castings, which require a yield point not 
less than 29,250 Ib. per sq. in. with an elongation, per cent in 
2 in., of not less than 1,450,000--tensile strength. If Grade B 
material, having a yield point not less than 36,000 Ib. per sq. in., 
with an elongation, per cent in 2 in., not less than 1,600,000 
tensile strength is used a reduction of area of 12⁄4- per cent will 
be allowed. Rolled or forged steel which meets the same yield 
point and elongation requirements shall have the same allowance for 
reduction of area. l 

7. Draft gear keys shall be quenched and tempered carbon steel 
forgings. 

8. Rivet holes shall match and drifting shall not be allowed. 
Holes, which do not match shall be reamed. Rivets, after they 
are driven, shall completely fill the holes, and shall have heads of 
the proper shape lying tightly against the sheets or castings. 

9. Flanging of sheets must be true to shape to provide close 
contact with contiguous parts. 

10. Joints in superstructure and roof must be water-tight— 
Asphaltum paper about 1/16 in. thick shall be placed between 
riveted joints of all-steel roofs. 

11. Brake pipes shall have smooth edges free from fins and 
burrs. A thin coat of graphite grease shall be applied to the male 
threads only and care shall be taken to keep the grease from the 
inside of pipe and fittings. Connections shall be tested under 100 
Jb. gage pressure, using soap-suds to determine leaks. The com- 
pleted brake installation shall be finally tested to determine proper 
working and absence of interferences. 

12. All metal parts shall be free from scale and rust and 
thoroughly clean before they are painted. | 

13. Metal in contact with wood or metal and where not ac- 
cessible after assembling must be covered with one coat of thick 
paint, red lead lute or lamp black lute. l 

14. Trucks (except wheels, axles and parts contained in journal 
boxes) and underframes shall have two coats of paint, the first 
preferably of freight car color and linseed oil and the second A. 
R. A. black paint. 

15. Two coats of approved paint shall be applied to the outside 
of the superstructure and one coat to the inside of steel sheets. 
All-steel roofs shall have two coats of paint on each side. 

16. The joints between floor boards and sheathing or lining 
shall be carefully filled with an asphaltum or similar compound 
which will not be brittle at 0 deg. F. and will not flow at 150 deg. F. 

17. White lead paint shall be used for all stenciling. 

The members of the committee are: W. F. Kiesel, Jr. 
(chairman), mechanical engineer, Pennsylvania System; A. R. 
Ayers, assistant general manager, New York, Chicago & St. 
Louis; C. E. Fuller, superintendent motive power and machinery, 
Union Pacific; J. C. Fritts, master car builder, Delaware, Lacka- 
wanna & Western; C. L. Meister, mechanical engineer, Atlantic 
Coast Line; J. McMullen, superintendent car department, Erie 
Railroad; T. H. Goodnow. superintendent car department, Chicago 
& North Western; John Purcell, assistant to vice-president, Atchi- 
son, Topeka & Santa Fe; W. O. Moody, mechanical engineer, Il- 
linois Central; J. A. Pilcher, mechanical engineer, Norfolk & 
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Western; H. L. Ingersoll, assistant to president, New York 

Central; W. H. Wilson, assistant to vice-president, Northern 

Pacific; F, W. Mahl, director of purchases, Southern Pacific; W. 

H. Winterrowd, chief mechanical engineer, Canadian Pacific, and 

G. S. Goodwin, mechanical engineer, Chicago, Rock Island & 

Pacific. l 
Discussion 

W. F. Kiesel, Jr. (Penn. System) : After the heading ‘“Funda- 
mentals: Center Sill Area,” add the following: “There has been 
a great deal of discussion in connection with that in the last 
two or three years and the committee is now unanimous.” 

Mr. Kiesel: Since coming to Chicago, quite a number of 
people have raised the question as to whether it is intended that 
we recommend permitting interchangeable ends. Possibly this 
reading does not give the intent of the committee clearly. The 
intent is that the designs shown on the drawings for single 
sheathed and double sheathed cars are not of the same width and 
therefore are not strictly interchangeable as drawn, but it was 
meant that corrugated ends or any other kind of ends may be 
substituted since that is already a standard of the Association. . 

There is no intention of abrogating the rule which is now in 
the manual relating to corrugated ends. We may be able to make 
this a little more clear by making the clause read as follows: 

“Car ends should not be made interchangeable between single 
and double sheathed cars. Other ends preferred and applied by 
individual railroads should be equal in strength, serviceability and 
interchangeability with those shown.” 

I believe I could say for the committee that it should be sub- 
stituted for the reading we have here, and I think it will clarify 
that point which so many have called our attention to. i 

I would like to refer again to the question of the ends. It is 
the full intent of the committce that the rule which is now in 
the manual in regard to corrugated should remain there and 
should govern. 

Chairman Coleman: 
which he will read. 

Secretary Hawthorne: The first is a communication from the 
T. H. Symington Company, signed by C. J. Symington, president, 
dated June 18, 1923, and is as follows: 

“We have noted the paragraph in the advance copy of the 
report of the A. R. A. Committee on Car Construction, reading 
as follows: 


“The combined bolster filler and backstop casting shown in 
the design is recommended for use, provided the owner or owners 
of patents on the combined bolster filler and backstop casting, 
permit the free use of the combined bolster filler and back stop 
casting without restriction or any obligation whatsoever, by any 
railroad or car owner whose cars are used under the jurisdiction 
of the A. R. A. or its successors.’ 


“As we are the owners of existing patents and have also numer- 
ous pending applications for patents on the combined bolster 
filler and backstop castings shown in the drawings accompanying 
the above report, we wish to assure the American Railway 
Association that our waiver of patent rights as contained in my 
letter to you of May 19, 1921, constitutes an absolute and un- 
restricted license to all railroads and car owners whose cars are 
used under the jurisdiction of the A. R. A. or its successors, to 
make or have made and to use the combined bolster filler and 
backstop castings as shown in these drawings, with either the 
vertical or horizontal yoke attachments, without further license 
from this company under any patents now owned or controlled 
by us or that may in the future be issued upon any pendin 
application now owned or controlled by us.” 

The Secretary: I have another communication signed W. F. 
Kiesel, Jr., chairman of the Committee: | 

“The arrangement of side frame with separate journal box, 
shown in the report, is covered by my patent No. 1,433,380, 
dated October 24, 1922. Another patent, serial No. 602,138, 
covering the construction of the central portion of both frames 
shown in that report, is now pending, on my application. 

“T hereby agree that designs adopted by the American Railway 
Association, either as standard or as recommended practice, and 
subject to either, or both, of the aforesaid patents, may be built 
by, or for, any railroad or car owner whose cars are used under 
the juris‘liction of the American Railway Association, or its 


The secretary has two communications 
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successors, without payment of any royalty, or other obligations, 
on account of said patents.” . 

F. H. Hardin (N. Y. C.): The Committee on Car Con- 
struction is to be complimented for the detail in which it has 
presented this report as it, without question, involved a tre- 
mendous amount of work. I have, in the short time that has 
elapsed since this report was distributed, run through the report 
and made a number of notations of miscellaneous details that 
would, I think, require considerable time to discuss and which 
discussion would probably be profitable. 

I realize, however, the hopelessness of undertaking to discuss 
all minor details and yet I hardly see how it will be possible to 
cast an intelligent vote without full detailed consideration of 
all such matters. 

There are a few items which I choose to call fundamental to 
which I wish to draw particular attention. I discussed in a 
general way some of these matters with Mr. Kiesel yesterday 
afternoon and he feels that while there may be a difference in 
interpretation of the words, the fundamentals are not up for 
discussion. I must take issue with Mr. Kiesel on that point. 

I maintain that anything included in this report by omission or 
commission or inference is subject to discussion and that it is 
the duty of this convention to discuss fully any points about 
which there is a doubt. 

I would draw attention to the brake arrangement on the two 
cars submitted. A plan of the brake is given in one drawing pre- 
sented with the report and on the brake cylinder lever, dimensions 
are marked A and B. Immediately thereunder is a notation “Di- 
mensions A and B to be adjusted to suit desired brake power.” 
On the detail drawing, however, the brake cylinder lever is shown 
in the upper left-hand corner and includes dimensions A and B 
with a note reading “Cylinder levers are proportioned for a total 
brake power of 31,000 lbs. per car with a cylinder pressure of 
50 Ibs. per sq. in.” This will give in one case a braking power 
of approximately 72 per cent, and in the other a braking power 
of approximately 77 per cent. It would appear proper to elimi- 
nate those dimensions by making notation thereon similar to 
the one appearing on the preceding page, or else state that the 
dimensions should conform to A. R. A. standard practice, which 


is 60 per cent. 
Bottom-Supported Door as an Alternate 


Doors of the top-supported type are shown for both cars. Our 
experience has been that the advantage lies with the door sup- 
ported at the bottom It is difficult to operate a freight car 
door which is hanging from the roof unless the car is alongside 
the platform. The door supported from the sill, which is the 
foundation of the car, can be more readily operated and has 
a better support. It may have been intended that an alternate 
could be used in this case, but no specific statement is made to 
that effect. ‘We feel that the drawing involved should bear a 
notation that a bottom-supported door can be applied as an 
alternate. 

Mr, Kiesel suggested last night that it would be in order to 
make a motion to the effect that the committee be instructed 
to submit also a bottom-supported door. I believe that a notation 
on the drawing would fully cover the matter without the neces- 
sity of a complete design. 

The drawing showing coupler release details apparently does 
not include an alternate—whether one was intended or not I 
do not know. The release rigging shown is one which, while 
I have not time personally to check it, I understand will not 
operate the type E coupler. I think this drawing should also bear 
the notation that other types of rigging conforming to safety 
appliance standards will be accepted as alternates. 

The statement is made in the body of the report that two 
designs of roof are shown which in the opinion of the committee 
represent the best of their respective types. 

The outside metal roof shown apparently has inclosed car- 
lines of the same section as the U. S. R. A. carlines, which, as 
a good many of you know, have given considerable trouble. Car- 
lines in this case have been more firmly attached to side plates 
than in the U. S. R. A. car, but the breakage has been through 
the carline itself and not through the attachment to the side 
plate. The same situation applies to a certain extent in the 
riveted-up steel roof. Carlines used are of a lighter construction 
than the U. S. R. A. carlines. In addition to this, the riveted- 
up type of roof involves apparently an excessive number of 
vertical rivets in the roof, which we consider objectionable. 
Vertical rivets represent possibilities for leaks in a roof, which 
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could not occur with horizontal rivets. A small content of 
copper has been specified in the roof sheets. This will no doubt 
retard but will not prevent corrosion. 

It is no doubt also the intention of the committee to permit 
substitution of other designs, but it is felt that it should be so 
stated specifically on the drawings. So far as these 
matters are concerned it may be considered that they are par- 
tially covered at least in the statement in the report reading 
as follows: “The intent of the committee is to make designs 
that will establish fixed conditions permitting the use of detailed 
designs standardized by the Association or the substitution of 
other parts preferred by the individual railroad, singly or in 
groups, provided these parts or groups are the equivalent in 
strength, service, safety of and interchangeable with the standard 
part or group of parts replaced.” 

That statement while appearing in the report is not a part 
of the specification, and will be the source of considerable argu- 
ment to determine when a substitution is equivalent in strength, 
in service, in the safety of and interchangeable with the standard 
part or group of parts replaced. 

Take for example the question of roofs. It should appear 
that it might be reasonable to permit the use of any outside 
metal roof or any riveted steel roof if conforming to the general 
dimensions shown in the drawing, and if that should be agreed 
upon it should appear on the drawing itself and therefore become 
a part of the specification. 

Mr. Kiesel referred to the question of corrugated ends. An 
end is shown in the drawing for these cars which I believe is 
heavier, more expensive, weaker and occupies more room or 
takes up more space than the corrugated steel ends. The recom- 
mended practice of the Association adopted in 1914, revised in 
1920, specifically mentions the use of corrugated steel ends and 
on the drawing showing the end of the car we believe should 
appear the notation that the recommended practice of the Asso- 
ciation of 1914, revised 1920, is a part of this specification. 

The question of the center sill area, of course, has occupied 
considerable time and discussion in the past. It may or may 
not be up for discussion at the present time, but it appears that 
a lot of material has been added to the center sill for the 
strengthening of the car and no allowance made for the effect 
of draft gear capacity. A 150,000 Ib. capacity draft gear of 
approved make, presumably makes the car safe from the stand- 
point of resistance to shocks. The use of a heavier capacity 
draft gear to relieve the sills from shock will reduce the ultimate 
blow to the sills more than can be achieved by adding 6 sq. in. 
in section area to the sills. 

These are the fundamental matters that I had in mind, and, 
as stated in the beginning, considerable time could be devoted 
profitably to the discussion of a large number of miscellaneous 
details, but the time is too short and none of us I believe have 
had full opportunity carefully to review all the details involved. 


Corrugated Ends Recommended 


I believe the presentation of this design is one of the most 
important subjects that has come before the Association in years. 
There is no haste that I see. There are no exigencies that 
existed such as confronted the standards of the United States 
Railroad Administration in their car design, and we are inclined 
to feel that more time for deliberation and study of this matter 
should be given, not only to the members of the Association, 
but possibly to the members of the committee in answering some 
of the questions which have been raised and which no doubt 
will be raised in the future. We have no desire whatever to 
tear down what this committee has built up and we do not take 
the position of opposition to the policy of a standard car. Quite 
the contrary is the case, because the New York Central early in 
1920 adopted the U. S. R. A. car standards as their own and 
is using those standards to this day with certain modifications, 
and that move was made largely to facilitate the work the 
A. R. A. had undertaken in designing a standard car. This, 
I believe, was the first definite move in the direction of the 
adoption of a standard car. 

In view of these things, Mr. Chairman, I move that the report 
of the Committee on Car Construction be accepted as a report 
of progress only. 


Discussion by Mr. Sillcox 


L. K. Sillcox (C. M. & St. P.): The Car Construction Com- 
mittee has done a great deal of work and we should help them 
with any thoughts we have at thisstime. An jeffort has been 
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made to go into this important matter simply from the standpoint 
of our own experience and not with any desire to tear down 
the work of the Committee or with any idea of discouraging the 
principle of the standard car. 


Side Doors—The door posts for single sheathed box cars are 
formed from angles providing an overlap for the door of only 
144 in. while the Committee on Car Construction in 1920 recom- 
mended a minimum lap of 21⁄4 in. See circular letter No. S III- 
189. A 4-in, Z-bar, which is commonly used in this type of car, 
forms the desirable overlapping of the doors and also furnishes 
adequate stiffness against bulging as compared to angle iron door 
post in the submitted design. 


End Doors—The committee recommends that end doors be 
eliminated. The mechanical department of the St. Paul has been 
forced to install a small end door, 8 in. by 14 in., in its latest box 
car. This door is used for loading lumber and is made purposely 
small to prevent pilfering. We would recommend that the com- 
mittee consider incorporating a small end door in the standard 
box car design for railroads desiring to perpetuate the use of 
end doors. 


Fundamentals of Center Sill Area—It is recommended that the 
area of center sills for cars not equipped with roofs have a mini- 
mum of 30 sq. in., while cars equipped with roofs should have 
a minimum area of 28 sq. in. It is inconsistent to specify two 
different areas of center sills, inasmuch as both open and closed 
types of cars are designed with sides of sufficient strength to 
carry the load. The center sill is primarily designed for buffing 
and our recommendation would be to specify a minimum area of 
center sills for all types of cars of 28 sq. in. 


Standard Box Cars—(a) The side frame construction for 
single sheathed box cars is changed from the U. R. A. type 
of car, which had a Howe truss form of side framing, to a Pratt 
truss. By making this change the stresses in the members are 
approximately as follows for 40-ton cars: Door posts changed 
from 5,600 1b. compression to 0, except for a small load due to 
the weight of the roof. In the diagonal brace next to door post, 
the stresses have changed from compression to tension. Inter- 
mediate post stresses are changed from 22,400 lbs. in tension to 
an equal amount in compression. The diagonal brace adjacent 
to the bolster is changed from 28,400 lbs. compression to an 
equal amount in tension. The side post at the bolster is changed 
from 3,600 lbs. compression to 26,200 lbs. in compression. It 
will be noted that the door post has ceased to function as a 
vertical load carrying member. The intermediate posts and 
. braces remain unchanged as far as the stresses are concerned, but 
the direction of the forces have been reversed. The side post at 
the bolster is most severely affected because the load carried by 
the diagonal brace adjacent to it is also imposed upon it. 


Were the Howe truss to be employed by the Car Construction 
Committee, it would not involve any additional frame parts. The 
only reason why the bolster post shows a relatively higher unit 
stress in the instance of the Pratt truss, recommended by the 
committee, is that all the members of the frame are not employed 
to do useful work in load carrying; whereas, in the case of the 
Howe truss, which has been almost universally employed by the 
railroads that have built single sheathed cars in the past, each 
unit of the side frame sustains a portion of the load. 


One of the most important commodities carried in box cars is 
grain. From calculations, it has been found that the pressure 
of wheat against the side of the car produces a bending move- 
ment of 6,200 in. Ib. per lineal foot. The combined stresses de- 
rived from the vertical and bulging loads in the bolster post and 
diagonal brace adjacent to it in the 40-ton car is 21,300 Ibs. and 
27,300 lbs., respectively. Realizing that the grain will occasion- 
ally be heaped up in one end of the car, bulging stresses in 
extreme, conditions will be considerably higher. It is felt, there- 
fore, that these two members in particular are too highly stressed. 
The diagonal brace would have to be increased in strength 
regardless of what type of truss is used. 


We would recommend that the side frame be redesigned, taking 
into consideration the bulging stresses produced by grain and 
other commodities; also designed so as to be able to substitute 
structural shapes for the pressings shown, in cases where it is 
desired to do so. The pressed steel posts and diagonal braces 
should be specified interchangeable with the rolled shape sections. 

Cross Bearers—The cross bearer is located at the intermediate 
side post. It is our belief that better construction would be 
obtained by placing the cross bearer at the door post. This 
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would decrease the free span of the center sill and reduce the 
load which is to be carried by the center sill and transfer it to 
the cross bearer, thence to the side framing. 

End Construction—Preliminary calculations indicate that the 
total section modulus of end post and end braces is approximately 
13. The total section modulus of end construction used by some 
roads is 20.6. It has been proved in service that the minimum 
requirements for a built-up end construction includes two 3-in., 
6.7-lb. Z-bars and two 5-in., 11-lb. Z-bars having a section 
modulus of 14.4. We recommend that an alternate for the 
pressed shape construction be made up of structural members. 
Also provision should be made for the use of pressed steel ends. 
In this connection, with pressed steel ends, a specification should 
be made up to give the minimum requirements so far as necessary 
section modulus is concerned. 

Carlines—Carlines applied to the U. S. R. A. cars have proved 
in operation to be entirely too weak. A large percentage are 
breaking near the side plate. In some instances the entire roof 
has caved in, due to broken carlines. If this carline is to be 
used in the new design, it will be necessary to supplement it 
with diagonal braces or other suitable means. 

Purlines—Purlines are apparently omitted in the roof construc- 
tion. If a flexible all-steel roof is used, it is necessary to have 
purlines, but the construction does not make any provision for 
them. 

Inside Dimensions—The steel-frame car and the all-steel car 
do not have the same inside width. It is desirable that the two be 
identical, otherwise shippers will discriminate against the smaller 
car. 

Center Plate Height—The center plate height on the U. S. R. A. 
car was established at 2534 in. This height was ideal for a 12-in. 
center sill section, as the center sills provided an ideal column 
without setting up any secondary eccentric stresses in the structure 
from buffing shocks. I would recommend that the U. S. R. A. 
established center plate height of 2534 in. be used in place of 
2634 in. 

Center Sill Construction—The special rolled section for center 
sills seems objectionable from a practical standpoint on account 
of being unsymmetrical and it probably would be hard to procure 
in small quantities for repairs. Considerable cutting of flanges 
will have to be made to accommodate the draft gears and this 
operation may retard the production in building new cars. Some 
roads favor a 15-in. built-up center sill construction because it is 
stiffer without adding weight. I would recommend that the 
center sills be reconsidered by the committee and alternate de- 
signs made up for standard channel section construction. 

Front Draft Lug—This could be redesigned to eliminate coping 
the top and bottom flanges of the center sill, thus avoiding extra 
work and saving at least 6 in. of material. 

Push Pole Pockets—The designs for the two types of cars are 
superfluous. These details could be eliminated. 

Bolster and Cross Bearer Diaphragms—These are made with 
open corners. It would be desirable to have closed corners, as 
it would not cost any more to fabricate and considerable strength 
would be added. 

End and Side Lining—The lining of the steel framed box cars 
is shown to be 5% in. face, tongued and grooved. Our experience 
has been that it is not possible to obtain a full 5%4-in. face from 
lumber 6 inches wide, after being kiln dried. This dimension 
should be changed to 5%-in. The thickness of the end lining, - 
which is shown to be 134-in., is insufficient; it should be 2%%4-in. 


All-Steel Box Car—Time has not permitted a study of this 
design. But we believe that the side posts should also be designed 
to resist bulging for this type of car. The same thing is true of 
the end construction. 


Truck—(a) The truck side is apparently an entirely new de- 
sign. Past experience seems to indicate that it is necessary to 
have the web members of the frame uninterrupted and of uniform 
section. Introducing other members joining directly or in the 
immediate vicinity of the web members, such as the bottom portion 
of the design submitted, or brake hanger brackets, has caused 
shrinkage cracks. Before this truck side is adopted to any large 
extent, it would be very desirable to have it thoroughly tested 
out in actual service. 

It seems to be the desire of the committee to use indentically 
the same contour of truck sides for frames having separate and 
integral journal boxes. There appears to be no particular ad- 
vantage in this as separate patterns would have to be made for 
each design. A better and lighter casting for the integral truck 
side could be obtained than that proposed. 
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Journal Box—A new type of journal box is submitted, which 
_is not interchangeable with the present standard inasmuch as the 
bottom lugs for the journal box bolts are eliminated. The con- 
tour of the top surface is also changed from the old standard to 
make the box fit into a recess in the truck side. The top surface 
of the box is ribbed, thus reducing the bearing surface. If the 
journal box bolts become loose, considerable wear will. take place 
on these ribs. By adopting a new journal box without bottom 
lugs, the standard arch bars cannot be used. Neither can truck 
sides having bottom tie straps, now on the market, be employed 
to advantage. There are still a number of roads which object 
to having cast steel in the truck side construction and, therefore, 
this should be taken into consideration when designing both the 
truck side and the journal box. 

Truck Springs—It is a well-known fact that the present truck 
springs are unsatisfactory. It would have been desirable, when 
submitting a new design of truck side and other details to make 
provision for new truck springs. 

Brake Application—No improvements have been recommended 
in connection with the hanging of the brake beams to further their 
safety. The truck brake rigging as ordinarily used at the present 
time is one of the weakest points in the car, and some improvement 
in applying these details should be looked for. 

Safety Hangers—-The three-point suspension brake beam safety 
spring is recommended. This is a patented device and it would 
be desirable to submit a design for application of a four-point 
suspension which would form a better safety device than the 
three-point suspension. 

Spring Planks—The details indicate that a rigid spring plank is 
employed. A number of roads are using the flexible type of 
spring plank. This design should be considered and made inter- 
changeable with the rigid type. 

Conclusion—The above criticism is not made to discredit the 
valuable work done by the Committee on Car Construction. A 
‘sincere effort has been put forth to design a car having maximum 
strength with a minimum weight and the committee has succeeded 
to a large extent. But in its anxiety to obtain the lightest possible 
car, probably some sacrifices have been made in the strength. 
It is, therefore, suggested that the designs of box cars and trucks, 
' before being submitted to a vote by the members of the A. R. A. 
‘should be referred back to the Car Construction Committee for 
‘reconsideration. It would be desirable to have the committee take 
into account experience, based’ on practice, herein mentiond and 
to judge the matter in its broadest aspects in order to obtain a 
variety of interchangeable parts so that the various railroads could 
‘adopt, with the car body, either a structural construction or a 
pressed-shape design and still maintain interchangeability. 


Mr. Kiesel Replies to Messrs. Sillcox and Hardin 


Chairman Coleman: Before there is any further discussion, 
Mr. Kiesel would like the opportunity of replying to Mr. Sillcox 
and Mr. Hardin. 

Mr. Kiesel: We, of course, like to have as much discussion 
‘in regard to this matter as possible, but the committee was tied 
‘down to the A. R. A. standard and recommended practice. 

Mr. Hardin made the statement that I told him that the funda- 
mentals were not subject to discussion. What I intended to say 
was that the fundamentals which are now your standard and 
recommended practice are not open for discussion. They should 
‘have been discussed and settled at the time when they were adopted. 
Both Mr. Hardin and Mr. Sillcox are reopening such matters 
-as 30 sq. in. of center sill area, which is your standard; heights 
of center plate, which you have adopted as 2634 in, having been 
changed from 273% in. The Car Construction Committee on the 
basis of the 30 sq. in. area for all cars with the exception of 
house cars now recommends a reduction to 28 sq. in. for house 
. cars, which was unanimously adopted by the Car Construction 
Committee after a full investigation, which extended over two 
years. 

As far as the recommendations of Mr. Sillcox to use the U. S. 
R. A. center sill height, the committee did not adopt that for the 
reason that it gives an unbalanced center sill section and requires 
a heavier car for the 40-ton car, and it necessitates larger trucks 
and hampers to a great extent the construction of the bolster. 
It also gives a distance from the top of the rail to the bottom of 
the side frame with a cast steel side frame of less than 4% in. 
when the wheels are worn, and 41% in. the committee feels is the 
minimum that should be allowed. 

In regard to the question that was raised by Mr. Hardin in regard 
to brakes, our intent was to leave the question of braking power 
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to be handled by the Committee on Brakes and Brake Equipment. 
Therefore, we will eliminate the dimensions of brake levers which 
unfortunately were overlooked when the committee changed the 
general plan of making that report. 

As to the top hung door, the A. R. A. doors, I believe, are all 
top hung and we followed the A. R. A. standards in that respect. 
If a large number of the A. R. A. members desire the design of a 
bottom hung door also, the committee can very readily make 
such a design but it would not amount to anything if we stated 
on the drawing that a bottom hung door could be substituted. 

The work assigned to the committee was to produce a car design, 
which we have done. We are submitting to you a design, which, 
per pound weight, is the strongest box car that has ever been 
built in this country. That is our firm belief. By refinement of 
design we have eliminated a lot of weight. 

The subject of roofs has been criticised. The report states that 
any kind of a roof may be substituted, whichever is preferred by 
the railroad. Each railroad can determine for itself whether the 
roof that it wants to substitute is the equivalent of what the com- 
mittee shows: If it cannot do that, it can readily be referred 
to the American Railway Association and I have no doubt the 
association can advise them. 

Doors with 11⁄4 in. overlap were referred to by Mr. Sillcox. 
The larger dimension refers only to old doors and especially to 
old wooden cars. In the rules for new cars that requirement 
has been eliminated on account of having something else that 


_answers the same purpose. 


In regard to the omission of end doors, ultimately the end 
doors ought to be omitted, but we did not mean in our recom- 
mendation that they should be taken off now, but if used 
they should be maintained just the same as side doors. 

The center sill area is the association’s standard. Therefore 
the committee had no option, but had to use your standard. 

Now we come to the Howe and Pratt trusses. We can not 
agree with the stresses that Mr. Sillcox gave. The stresses in the 


-side frames of those cars were checked up in three separate 


drawings, and there are no stresses in that truss such as he gave. 
We would be glad to go over the matter with him and check up 
with him as to the stresses. Furthermore, in the truss that he 
showed, which is used on the St. Paul, the diagonals are in com- 
pression. In the truss that we adopted the diagonals are in 


‘tension. There is no reason why it is preferable to put diagonals 


in compression rather than in tension. In bridge building they 
use both the Howe and the Pratt trusses and if properly designed 
either one is satisfactory. 

Concerning the pressed steel ends. Mr. Sillcox asked for the 
specification for the ends. This is already in the manual. 

Mr. Sillcox mentioned a great many other things which are 
more or less matters of opinion. We would be very glad to 
have him submit them to the committee, and we would be very 
glad to go over them and see whether there is anything that 
would help us in making a proper design. He mentioned among 
other things that we showed tongues and grooves. Among A. R. 
A. practice you will find that you can use either tongue and 
groove or ship lap. 

Further, you will find that the width of the boards given in the 
A. R. A. standards as 5% in., and we had to use the 5% in. 
wood; there was no option. If he desires that changed to 5% in. 
he ought to call attenticn to it in connection with the diagrams 
of lumber shown in the A. R. A. standards; these have been 
standard for a good many years. 

In regard to journal boxes, he objects to the separate journal 
box because it is different from the present standards. It is not 
our intent to substitute this journal box for the present standard. 

The Car Construction Committee did not intend and does not 
intend to ask you to eliminate the present standards in favor of 
the new proposed standards, because we believe that after you 
find out that these trucks that we submit to you now will show 
approximately 500 Ib. less weight per truck with the same capa- 
city than those you are using now, you will want the latter. 

Three-point suspension for the brake on the truck is put 
there to complete the truck design. We do not yet know whether 
we will be subject to a patent in that connection. We have 
clearly intimated in two or three places that any alternate, 
whether any part or group of parts, may be substituted providing 
it is the equivalent, and if an engineer can’t determine whether 
it is the equivalent, a specification can be made to show that. 

The final statement of Mr. Sillecox was that we probably sacri- 
fced strength in order to obtain light weight. I can assure you, 
and this has been checked in four drawing rooms by some of the 
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most competent designers in the United States, that the stresses 
are not in excess of what is commonly used in practice, and that 
the side frame and the strength against bulging—that is, the 
strength of the body of the car—is greater than the average car 
running today of the same capacity. 

T. H. Goodnow, (C. & N. W.): Like the previous speakers, 
we have two or three pages of personal opinion on detafls of the 
standard car which I am not going to take up any time to present. 
I simply want to say a word in connection with the policy of this 
standard car. 

As a member of the Committee on Car Construction I am 
offering no defense either for the committee or for myself. 

I have attended most of its meetings ‘and where I did not 
attend I was represented. All that is being brought up today is 
simply a rehash of what has come up in the committee in some 
shape or form. With the membership of about 15 on the com- 
mittee I can appreciate the results of a progress report with 
some 400 roads expressing their individual ideas as to the final 
results of the standard car. I will leave it to you just to think it 
over seriously and if you don’t agree with me when you come 
here next year and go along with your progress report I will 
miss my guess. 


Speed Needed in Developing Standard Car 


I think it is well known to most of us that there are certain. 


issues working at the present time which make it very essential 
that speed be made on the standard car. I do not think it neces- 
sary for me to mention what those are, but nevertheless I think 
it would be very desirable if this association could at the earliest 
posstble date adopt a standard car; in fact, I think it is necessary 
that it should do so. 

If the door fixtures and the uncoupling levers and all of the 
other items annexed to the car, cause the objections, just leave 
them off and let us go along with the framing and the trucks, if 
we can. Let us at least get that far with the car. 

Personally there are a number of items in connection with the 
details that I feel that the Chicago & North Western in building 
the cars from its experience can probably improve on, but at the 
same time, it will not affect the interchangeability of repairs and 
anybody that has that car can repair it with standard parts and 
we will accept it. That is the broad principle that we will all have 
to go on finally in the handling of the standard car. 

I quite agree with the mention that was made of the admin- 
istration carline, and also with regard to the end. I think the 
committee can very consistently change the wording at the end, 
which apparently is so confusing, and put there the wording of 
your standards as they were adopted under circular letter S IIl 
159, July 19, 1920. However, I am not going into the details. 
Whether that appears or not, it is nevertheless your standard. 
What I want is to push the standard car just as fast as possible. 

If anybody kad sat through the deliberations of the Car Con- 
struction Committee in the past year in dealing with this subject 
he would fully appreciate that and I hope that any motion that 
prevails here will not slow up at least the starting of a standard 
car, because I know that it is important. Changes can be made 
in the standard car just as we have made changes in the various 
standards from time to time. l l 

R. L. Kleine, (P. R. R.): I would like to know if it is the 
intention of the committee to submit the plans to the Eastern 
and Western Railroad Associations so as to know where we stand 
on the patents, if any, that exist on these cars. 

Mr. Kiesel: We specified in our report that the intent is to 
get a report on all the various parts of the car. 

Mr. Kleine: I understand that, but I didn’t know whether you 
were getting a report from the two associations named or not. 
That is what I want to clear up. 

Mr. Kiesel: Whatever the association directs us to do, we will 
be glad to do. My own opinion is that the question of patents 
should be handled by a separate committee, However, if the 
association directs us to look into the patent matter, we will be 
very glad to do that and take it up with both associations. We 
have taken up the question of truck side frames and bolsters. 

From the report it would appear that after November of this 
year, with the letters that the association now has on file, the bol- 
sters and side frames can be built by anyone without infringing 
on any patents. or paying any royalty. As far as the car itself 
is concerned, there may be some features that we are not aware 
oof that may be subject to patent, but we have submitted a design 
complete, and I do not believe we ought to submit it to the East- 
ern and the Western Railroad Associations. In fact. it is not 
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worth while doing that until the association approves the car, for 
without this approval the car is useless. 

As far as end construction is concerned, the standards of the 
association now permit corrugated ends, and the committee did 
not show that for the reason that corrugated ends are patented. 
Our intent was to show a design as free from patents as possible. 

J. J. Tatum (B. & O.): Last night I put in considerable time 
studying the report and knowing what work is involved in under- 
taking to please everybody by getting together what might be 
called a standard car, one can appreciate the work that this 
committee has had to do. I think it has made a very good 
report. 

Your criticism no doubt will be helpful, but I hope it will not 
retard the action enabling a sample standard car to be built. The 
only question that I have in connection with this report is, Why 
were not the M. C. B. standards made use of to the fullest possible 
extent in establishing this standard car? My reason tor asking 
that question is that for a number of years we have been getting 
together various standards and these’ standards have been ap- 
proved from time to time until today many of them have met 
all the requirements. 

We have here before us in this report a new truck which I, 
myself, do not know anything about. I have never seen such a 
truck. I do not know what sort of ,work it will do. I do not 
know what the result will be, but I do know what the M. C. B. 
standard truck will do, and I do know there is a possibility of 
improving that standard without departing from any of its 
dimensions; that is, dimensions which would affect its inter- 
changeability. I might say the same thing about the doors, and 
the uncoupling arrangement. 


The Proposed New Trucks Should Be Tested 


Mr. Hardin: There is no disposition in the motion which I 
made to delay progress. I do not believe it will. As a matter 
of fact I made that motion for the specific purpose of continuing 
progress on this report. It will not in any way alter the report 
as it stands; it will not amend it; it will not exclude anything that 
is included in there, but merely delay the final action as adoption 
of the standard of this association. In the meantime it will pro- 
vide an opportunity for the construction of such cars and the 
trial of the trucks, which I feel should be done before the car 
is finally adopted. 

Mr. Kleine: I can hardly see how, by accepting this report 
of the Car Construction committee as a progress report and lay- 
ing it over for one year, we will expedite the standard car one 
iota. I think this committee has done excellent work as far as 
it has gone. It is unfortunate that we did not have the report 
before us a greater length of time in order to criticise it, but 
Mr. Hardin made the statement that he is in favor of the standard 
car and, as I understand it, he is also in favor of getting this 
standard car adopted as promptly as possible. 

I would like to amend Mr. Hardin’s motion to this extent: 
That the committee consider the objections raised and then sub- 
mit its findings to letter ballot- in detail; also authorize sample cars 
to be constructed during the year so that we will get a study 
from the manufacturing end as well as a complete review of the 
opinions of all the railroads of the association insofar ag certain 
details of the standard car are concerned. 

Mr. Hardin: I do not understand exactly what the amendment 
is. Is it to eliminate these details and are they to be specifically 
referred back to the committee? 

Mr. Kleine: The details discussed are to be referred to the 
Car Construction Committee, as well as any other criticisms c£ 
the design, giving the members an opportunity to write the com- 
mittee concerning those details.. Then the committee would con- 
sider those as well as any subsequent criticisms and submit to 
letter ballot the result of its deliberations on these criticisms. 

Mr. Hardin: I think I would much prefer to follow Mr. Good- 
now’s scheme and possibly eliminate for’ the time being some of 
these questions in dispute, and if that is done I am in a position 
to withdraw my motion. Mr. Goodnow refers to ends, roof, etc. 

Chairman Coleman: As I understand it, it gives every man an 
opportunity to present his objections to any of the details in this 
standard car to the committee, which will take into consideration 
all of the objections and criticisms. Do I understand, Mr. Hardin, 
you have withdrawn your motion? 

Mr. Hardin: No, sir. I shall be in a position to do this if we 
can proceed as Mr. Goodnow suggested. If the Car Construction 
Committee can do that I will withdraw the motion. As it stands, 
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the motion is before the house unamended and I cannot accept 
the amendment Mr. Kleine has proposed. 

Mr. Kiesel: Mr. Hardin, do I understand you to say that if 
we eliminate the requirements calling for specific designs of end, 
roof, doors and so on that then you will withdraw your motion? 
That was the committee’s intent anyway, and it will certainly put 
it on the drawing if you would rather have it there than in the 
specification. 

Mr, Hardin: I am willing to put it either in the specification 
or on the face of the drawing. I prefer the face of the drawing, 
but if the committee feels that could not be done, I think it should 
be embodied in the specification itself. That would apply to the 
door, ends and roof. I believe the truck situation is already cov- 
ered. l 

(Mr. Goodnow: It is my idea to make definite progress and 
as the end is a standard we can simply change the report and 
accept that portion of the committee’s report which refers to its 
design and embody in that the wording of the present A. R. A. 
standard. That will take care of the big part. The roof is en- 
tirely optional. You can use any roof desired under the com- 
mittee’s report. If the question of top and bottom hung doors 
and release rigging is going to tie up anything in the progress 
of this car I would leave them off for this year. I think that 
we can maintain the interchangeability of the trucks. The only 
thing that impresses me as being essential is the height and general 
dimensions of the truck. We don’t have to have a bolted box. 
If I want to use the bolted type of truck frame under my car so 
long as I make it to the general dimensions I can do it. - 


Mr. Tatum: Suppose a railroad should elect to put in the 
existing M. C. B. standard truck, is that permitted? 

Mr. Goodnow: No. 

‘Mr. Tatum: Then the truck that we have been using for years 
and -years, working on to standardize, goes into the scrap heap. 

Mr. Goodnow: I don’t think you understand me. The standard 
height of the truck has been ‘changed. 

Mr. Kiesel: It was changed a year or two ago. 

Mr. Tatum: Do you know anything about a short box bolt? 

Mr. Goodnow: I don’t think that is the question. If you want 
to put a frame under my car that has the short box bolt that you 
refer to, if my car has a 5 ft. 6 in. wheelbase, if my height is 
the A. R. A. standard, you can substitute your short box bolt 
for my type or any other type of truck frame that I have used 
on the standard car. 

Mr. Tatum: You are asking me to run over my railroad a 
truck that I don’t know anything about. 

Mr. Goodnow: I am talking just the. other way. 

Mr. Tatum: Can I use an A. R. A. standard truck under a 
new car that I am building today? 

‘Mr. Goodnow: What do you mean by A. R. A. 

Mr, Tatum: I mean the M. C. B. standard truck as it exists 
today. 

Mr. Goodnow: Is there such a thing? . 

Mr. Tatum: I have been told that there is. 

Mr. Goodnow: It is only the height and wheelbase. 
know of a design that is standard. 

Mr. Tatum: Your Truck Committee certainly reported a de- 
sign and it was approved by letter ballot; at least I have been 
credited with being on the committee approving it. 


I don’t 
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Mr. Goodnow: Well, I do not know it if there is. 

‘Mr. Kiesel: The standard height of truck today is 26% in. 
Some years ago the standard height was 2734 in. In order to see 
how much it would affect those trucks ] had 100 trucks measured, 
taken from under cars. The height varied from 26 in. to 27% in. 
and any one of those trucks could readily be lowered to the 
2634 in. height. Most arch bar trucks now have a two-inch plank 
ander the springs and if you take that out you have pretty nearly 
the present standard height of 2634 in. 

Mr. Tatum: I am not talking about dimensions, but suppose 
I elect to use an ordinary arch bar truck on 1,000 cars, would I 
be permitted to use the arch bar truck under that standard car? 

Mr. Kiesel: We have not presented an arch bar truck. We 
have only presented cast steel side frames. You can use the old 
arch bar truck in connection with the new bolsters which we have. 

Mr. Tatum: Then I can put the existing M. C. B. standard 
arch bar truck in use? 

Mr. Kiesel: You can in accordance with the way the rules 
now stand and our report does not change those rules. 

Mr. Tatum: That is all I want to know. I will vote for Mr. 
Kiesel’s report with that understanding. 

Chairman Coleman: Mr. Hardin, do you withdraw your mo- 
tion? 


Mr. Hardin: I will withdraw my motion and I want to make 


e.a motion in this form: First, that on the drawing included with 


the report of the Committee on Car Construction and entitled, 
“End Sheets,” the following notation be made: “A. R. A. re- 
commended practice adopted 1914, revised 1920, is a part of this 
specification.” 

Second: ‘On the drawing accompanying this report which is 
entitled, “Coupler Release Details,” the following notation be 
made: “Any other type of release rigging conforming to the 
safety appliance laws may be substituted as an alternate.” 

Third: On the drawing entitled “Steel Frame Door Arrange- 
ment,” the following notation be made: “Door of bottom sup- 
ported type may be used as an alternate if conforming to general 
dimensions.” 

Fourth: On the drawing showing outside metal roof, eliminate 
the note reading “Outside metal roof of manufacturers’ designs 
must be made to suit dimensions shown and be interchangeable,” 
and substitute the following notation: “Any outside metal roof 
may be used as alternate if conforming to general dimensions 


On the drawing showing roof sheets of’ all-steel roof 
the following notation be made: “Any design of riveted roof 
may be used as alternate if conforming to general dimensions.” 

On the drawings showing proposed design for standard trucks, 
Classes 2-C, 2-D and 2-E, Types W and Y, the following notation 
be made: Any truck of proper capacity conforming to the A. 
R. A. standard dimensions may be used as alternate.” 

Mr. Kiesel: I can say for the Car Construction Committee that 
we can accept all of those notations because they conform closely 
with the intent of the committee in having this a car on which 
alternates can be used, and this merely makes it a little more 
specific than what we now show. 

(The motion was duly seconded and carried.) 

The report of the committee, with the amendments submitted 
by Mr. Hardin, was put to a vote and was accepted. 
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Railroad Cars, Their Origin and Development 


What the Growth in Capacity Has Meant to Civilization, 
and the Factors Making it Possible 


By E. F. Carry 
President, The Pullman Company 


day would be marooned on his acres; he would be 

a localized industry. He would be dependent en- 
tirely upon what his soil produced; be without a market for 
his products; clothed in homespun and in skins. With the 
farmer isolated there could be no great communities, no man- 
ufacturing centers. no factories. If some great calamity 
should destroy railroad connection with any large city, that 
city in 48 hours would feel the pangs 
of hunger and inside of a week its 
inhabitants would either have to 
seek food elsewhere or die in the 
streets. Without transportation diet 
would be restricted. Bread would 
be a drug in the wheat states and 
practically unobtainable where wheat 
does not grow. Meat eaters would 
have to move to where cattle range; 
babies in great cities would die from 
lack of milk. The great fruit 
orchards and vegetable farms of the 
South and West which through the 
aid of the refrigerator car are enabled 
to supply the tables of the North 
and East with their products, would 
go out of business. Ore would stay 
in the earth; coal would remain un- 
mined; cotton plantations of the 
South would revert to weed patches 
and the sheep of the West would re- 
main unshorn. Life would hardly 
be worth living if we had to rely on 
the means of locomotion and car- 
riage provided by nature. 

Land transportation had its origin 
in the pre-historic age and in man’s 
primordial state woman was the 
burden carrier, as she is today among the savage races of the 
world. Just when primitive man transferred the burden 
from the shoulders of a woman to the back of an animal is 
a matter of conjecture but the transfer was final and the 
first step in solving the problem of land carriage was directly 
traceable to that occurrence. ` 

Animal-drawn vehicles served the purpose of land trans- 
portation until the seventeenth century when the necessity 
for increasing capacity led to the adoption of wooden rails 
at the collieries of England for the conveyance of coal to the 
river or the sea. This marked the inception of tramways or 
colliery roads, and from the seed thus planted came the rail- 
road. With the introduction of the steam locomotive, pas- 
senger cars came generally into use, and it is difficult from 
this period forward to trace separately the progressive im- 
provements in the development of freight and passenger cars, 
as most of the mechanical features were developed concur- 
rently on both classes of equipment. 


W novn TRANSPORTATION FACILITIES the farmer to- 


Freight Car Development 


On the Mauch Chunk, one of the earliest coal roads, each 
car had a dead weight of 1,600 lb. and a capacity of 3,200 1b., 
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the ratio of dead-weight to carrying capacity thus being as 
1 to 2. On the Little Schuylkill, another early coal road in 
Pennsylvania, the cars were built to carry three tons of coal 
and were equipped with wheels three feet in diameter, two 
of which were loose on the axles in order to lessen friction 
on the curves. 

With a rapidly growing population and a gradual widen- 
ing in areas of distribution, however, the constantly increas- - 
ing traffic demands upon the early 
railroads necessitated an increase in 
the number of the small capacity 
cars, but the addition of these extra 
units to the train so increased length 
as to render it unwieldy and diffi- 
cult to handle. The necessity for 
an increase in the unit capacity of 
freight cars became apparent and the 
introduction of four-wheeled trucks 
not only rendered this possible but, 
also, marked the first step in the 
evolution of distinctively American 
types of freight cars. 

Prior to 1870, however, freight 
cars were still of limited capacity as 
an average load of nine tons per 
eight-wheeled car and four tons per 
four-wheeled car was considered 
heavy loading. The eight-wheeled 
cars in use on one road were 28 ft. 
to 33 ft. in length, had an average 
dead-weight of 16,000 lb. and a 
loading capacity of 18,000 lb., the 
ratio of dead-weight to carrying ca- 
pacity thus being 1 to 114%. Up to 
1876 the average capacity of freight 
cars remained at 20,000 lb. although 
it was customary to load in excess 
of that figure. In 1877 some cars were built to carry 30,000 
lb. and beginning in 1879 the standard cars built for the 
principal lines were constructed to carry 40,000 1b. 

The comparative weight of a standard Pennsylvania Rail- 
road box car, with its load, in 1870 and 1881 was as follows: 


, ; Load Ratio of 
Weight Weight to total dead weight 
of car, of load, weight to carrying 
Year Ib. Ib. Total | per cent capacity 
1870...... 20,500 20,000 40,500 49.38 1 to 1 
1881...... 22,000 40,000 62,000 64.52 1 to 1.8 


This shows considerable progress was being made in the 
matter of increasing the carrying capacity of freight cars . 
with little, if any, increase in the dead-weight. Notwith- 
standing the gain of 30 per cent in the ratio of paying weight 
to gross weight the ratio of dead-weight to paying load 
was 1 to 1.8, indicating the difficulty which the roads were 
experiencing at that period in obtaining the ratio of 1 to 3 
which Jonathan Knight, civil engineer of the B. & O., as 
early as 1832 submitted as the most economical. 

As contrasted with the situation 40 years ago ,the follow- 
ing table, showing for certain types of modern freight cars 
the ratio of dead-weight to carrying capacity, will indicate 
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the remarkable progress made by the railroads and the car 
builders in designing cars that give an economical ratio be- 
tween the weight and load which is to be carried: 


Ratio 
of dead 
Per cent weight 
Weight of load, to 
ofcar Load, Total, total carrying 
lb. Ib. Ib. weight capacity 
1919 U. S. 3g A. sinble sh. box. 46,900 110,000 156,900 70 1to2.35 
1919 U. S. A, double hopper. 41,000 120,000 161,000 74 1 to 2.93 
1919 U. S. X A. gondola...... 3,100 0,000 153,100 72 102.55 
1921 Virginian coal car....... 78,900 240,000 318, 900 75 1to3 


This indicates that the predicted ratio of 1 to 3 has been 
attained for certain types of coal cars and in the case of an 
experimental ore car a ratio of 1 to 4 was reached. The 
ecohomies to the railroads and to the public resulting from 
these developments are obvious. 


Three Important Events of 1867-68 


The year 1867 was a vital one in the annals of American 
railway car building. ‘The predecessors of you gentlemen 
assembled here today met and formed The Master Car Build- 
ers’ Association, and on Washington’s Birthday of that same 
year there appeared on the transportation stage a young man, 
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indebted for the progress in railroad equipment. Some idea 
of what the M. C. B. has accomplished in the way of stand- 
ardization of car parts may be observed from the following 
list which summarizes the achievement up to the present 
time: 


Journal boxes—58 kinds reduced to 5 sizes, one EE TE 


type. 
Axles—56 kinds reduced to 5 sizes, one interchangeable type. 
Couplers—26 kinds reduced to 1 

Brake Shoes—20 kinds reduced to 1. 

Brake heads—27 kinds reduced to 1 interchangeable standard. 
Wheels at present, three types—4 sizes. 

Brake beams at present—all interchangeable. 

Grab-irons fixed by law. 

as iy ihe being prepared by Mechanical Division, 


The Westinghouse air brake opened the way for the safe 
handling of trains of increased length and cars of higher ca- 
pacity. Its value to operation was demonstrated in 1887 
by a test on 50 freight cars, a train of 1,900 ft. and a weight 
of 1,700,000 1b., which was brought to a stop from a speed 
of 20 miles an hour in a distance of 171 ft. To stop the 
same train at the same speed by the use of hand brakes by 
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Coal Car in 1830 and a Coal Car of Today 


who was destined to become one of the world’s greatest master 
car builders, a man whose vision and genius enabled him to 
surmount what had seemed insuperable obstacles; a man who 
foresaw the possibilities of giving to the American public 
comfort and luxury in travel—George Mortimer Pullman. 
He was a pioneer, the creator of a new business. 

In the same period there came another advancement of 
great significance, the invention of the Westinghouse air- 
brake, and its successful application in the winter of 1868- 
1869 to eight cars and an engine on the Steubenville accom- 
modation train on the Pittsburgh, Cincinnati & St. 


© Louis. 


The organization of the Master Car Builders’ Association 
marks what was virtually the first step in the standardiza- 
tion of interchange parts of American cars. The work 
accomplished by the association in this respect has been and 
will continue to be of incalculable value to railroad opera- 
tion. In its Standards and Recommended Practices the asso- 
ciation has created a monument appropriate to the purposes 
of its organization, viz.: “The formation and dissemination 
of correct views regarding car construction.” To the rail- 
road officers of which the association was composed we are 


five men, all ready for simultaneous action, required a dis- 
tance of 1,563 ft. 

In 1857 an eastern railroad had 30 box cars fitted with 
double sides, roofs, floors and the interstices packed with saw- 
dust. This in its crude form was probably the first refrig- 
erator car. In 1871 there was introduced a refrigerator 
car equipped with ice bins, or compartments, at the ends of 
the car and about 1881 the first stock car with watering 
troughs and feed bins was constructed. 


Automatic Couplers and Air Brakes 
Made Steel Underframes Necessary 


The introduction of the automatic coupler, extending over 
a period from 1883 to 1888, tested by the Pennsylvania in 
1883 and 100 sets tested by the C. B. & Q. in 1884, marked 
another great forward step in the safe and prompt handling 
of freight equipment, obviating the need of a man between 
cars in coupling. 

With the advent of the air brake and the automatic coupler, 
permitting high speed and quick handling of heavy equip- 
ment, the inadequacy of the wood frame car became apparent. 
Wooden draft timbcrs bolted to the bottom of wooden center 
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sills pulling out, wooden center sill breaking at bolsters and 
the difficulty in obtaining an adequate supply of timbers for 
the gradually increasing sizes of cars, made a change to 
stronger and more readily obtainable materials imperative. 
Thus, born of necessity, came draft sill reinforcements of 
steel, steel underframes for wood cars, steel frame cars and 
steel cars. 


Development of Steel Freight Cars 


The use of steel in car construction probably was first 
introduced in 1874 in the form of channel iron for sills and 
bolsters in a car operated in stock service on an eastern line. 
In the late seventies or early eighties a peculiarly shaped iron 
body hopper car, known from its shape as a three-pit hop- 
per, was introduced. This was of 13 tons capacity, weighing 
12,800 lb. Southern Iron Car Line in about 1882 intro- 
duced what was known as the pipe car, the center and side 
sills of which were of truss type, pipes acting as top and 
bottom members held apart by separating clamps. End sills 
were of malleable iron and later trussed iron bars, bolsters 
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number and carrying capacity of freight cars as well as the 
extent to which maximum utilization of the increased ca- 
pacity has been secured. The following tabulation shows 
the number, capacity and average loading of freight cars 
during. 1921 as contrasted with 1902, the earliest year for 
which reliable data are available regarding capacity of all 
freight cars in service. It presents a striking picture of the 
advance made during that 19-year period. 
GROWTH IN Capacity AND UTILIZATION or FREIGHT Cars 


Average net 
_ Aggregate Av. capacity tons 


Number capacity, per car, loaded 
ot cars tons tons per car 
E E E 1,546,101 43,445,438 28.1 16.92 | 
EPA i cids te ansees dese ok 2,378,682 101,093,985 42.5 29.30 
Per cent increase, 1921 53.9 132.7 51.2 73.4 


Notwithstanding the remarkable expansion reflected above 
in the number of freight cars it will be noted that their 
aggregate carrying capacity has increased at a rate nearly 
two and one-half times faster than the increase in units. 

In the United States, the old Concord stage coach was 
adapted to railroad usage by the application of flanged 
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The Progress of 92 Years—Early English Stock Car Compared with Modern American Type 


were of angle iron. 
in service. 

It was not until 1894 that the modern steel car became a 
recognized unit of American railway service. In that year 
the Carnegie Steel Company had six flat cars built, and in 
1896 the Keystone Bridge Company built two 100,000-lb. 
capacity steel hopper cars which were exhibited at a con- 
vention at Saratoga and afterward placed in service on the 
Pittsburgh, Bessemer & Lake Erie. This railroad in 1897 
placed the first large contract for building steel cars in this 
country when 1,000 cars were built, 600 of pressed steel 
and 400 of rolled structural shapes. 

From that period forward, progress in the construction of 
steel freight cars has been rapid, as indicated by the follow- 
ing comparison of cars in service on Class I roads as of De- 
cember 31, 1921: 


This type of car proved unsatisfactory 


Steel freight cars in service........... ccc eee cc ee cee eee eeee 640,891 


oportion of steel cars, per cent........ ccc cece cee cece cece 2 
Steel underframe cars in service...........ccc cece eee ceceens 903,240 
Aggregate number of steel and steel underframe cars.......... 1,544,130 


Proportion of steel and steel underframe cars to total, per cent.. 


One of the most remarkable features in connection with 
freight car development has been the rapid increase in the 


wheels. Other accounts depict the first passenger cars as 
nothing more than clumsy, covered box wagons fitted with 
planks for seats, while the first passenger car on the B. & O. 
was like a small clap-boarded wagon on wheels, similar in 
appearance to a North Carolina mountain hut. The first 
cars were propelled by horse power, with a capacity of from 
12 to 24 passengers. 


Development of Passenger Cars 


The introduction of the bogie truck by Ross Winans on 
a B. & O. passenger car about 1831 ushered in the first 
eight-wheeled car, and marked the beginning of the radical 
difference between the English and American cars. The 
ability of this eight-wheeled car to round curves which 
abounded on most railroads led to its general adoption by 
about 1835. 

The typical eight-wheeled passenger coach built between 
1840 and 1850 was devoid of springs aside from the ordi- 
nary rubbers in the pedestals; the only ventilation was by 
means of a 10-in. flue in the center; the windows did not 
raise but the panels between them could be lifted instead; 
there were no lighting arrangements except a candle placed 
at each end of the car; heat was supplied by one stove; thers 
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were no closets, lavatories, or water coolers; the wheels were 
outside of the bearings on the original trucks; the seat frames 
were of iron with walnut arms and upholstering of plain 
leather; and the body of the car was 36 ft. in length, 8 ft. 
4 in. in width and 6 ft. 4 in. in height. While the arrange- 
ments of the car indicated marked progress in passenger car 
construction it was conspicuously lacking in a number of 
modern improvements. 

From 1860 to 1870 passenger cars in general use had seat- 
ing capacity for about 60 passengers and a body about 50 ft. 
long, 10 ft. wide and 7 ft. high; seats were cushioned and 
heat was furnished by stoves and light by oil lamps. These 
cars were equipped with rubber and elliptic springs, the 
metal for axle bearings was in process of experimentation, 
hand brakes were still in use and attempts were being made 
to devise a reclining seat. 

During the seventh decade sleeping cars on through lines 
first became effective and dining and parlor cars made their 
initial appearance. The influence of the Pullman car has 
seemingly been a potent factor in the development of pas- 
senger carrying equipment. As the Pullman Company was 
the originator of de luxe sleeping car service, so also it was 
the initiator of complete hotel service as applied to trains. 
In 1867 it introduced the hotel car “President,” a sleeping 
car with a kitchen at one end, and this was the forerunner 
of the dining car (a later development by the company) 
which supplanted the hotel car. 

The original wood frame passenger cars were improved by 
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cars are being rapidly displaced by all-steel and steel-under- 
frame cars. The extent to which these types are superseding ` 
the wooden car is disclosed by contrasting the classified 
passenger and Pullman car ownership as of January 1, 1922, 
with the ownership as of January 1, 1911, as follows: 


Increase———,, 
1911 1922 Number Per cent 
Wood cars ...cscccccee 53,274 33,433 *19,841 *37 
Steel-underframe_ cars.. 1,636 9,505 7 ,869 481 
Steel cars ...... cece 3,589 20,569 16,980 473 
Totals. ......06. 60,499 63,507 3,008 5 
*Decrease 


The criticism has been made that the passenger coach of 
today differs but little from the coach of 25 years ago, but a 
comparison of a typical coach of 1898 period with one built 
in 1922 will readily disclose the radical differences between 
both cars. 


PassENGER COACHES—Topay AND 25 Yegars AGo 


1898 Model 1923 Model 

Length se Seis et vcteteeswans neita 48 ft. 6 in. 70 ft. 
Weight oh ccdeeiwrsiceaweeatainee ses te 53,000 Ibs. 140,400 Ib. 
Capácity  s6siinis osiew sais wows Genes wares ee 56 passengers passengers 

TUCHON:. 5. 45 ss 6hsse es ceeeaw veces Wood Steel 
Wheels per truck......ccccccccvcscee 6 
Platform cso .eicdee shane baesuaewee Open Vestibuled 
Lighting ............ hbo oo ate clea wae ae Oil lamps Electricity 
Heating. 265 seu ekes eee euie cesta aews Coal stove Steam 


Modern American passenger equipment has been subjected 
to criticism as being too heavy. Safety is the first considera- 
tion in the minds of every master car builder and high 
speed has made it necessary to so construct cars that their 
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Pioneer English Goods Wagon Compared with Present American Box Car 


increases in size and carrying capacity so far as consistent 
with safety in connection with wood construction. Next 
came composite steel construction and finally the all-steel 
passenger car and the transition from wood to steel construc- 
tion assumed such proportion that there was virtually created 
a new industry in connection with car building, viz., the 
production of steel cabinet work for the interior finish. The 
first all-steel passenger car turned out by the Pullman Com- 
pany was built in 1908, although the Pennsylvania had ac- 
quired some steel cars at an earlier date. 

With the arrival of the steel age it is of interest to note 
the evolution in interior decorations. From the wood interior 
of the early days which were entirely devoid of any attempt 
at embellishment there came the era of highly ornate style 
with inlays, heavy carvings, and other embellishment which 
was followed by gradual reversion to plainer styles with less 
ornamentation and, finally, there was adopted the plain, sani- 
tary and modern steel finish of today with a minimum of 
decorative features. 

Contrasted with the original crude passenger car, there are 
now many and varied types of cars. Light wooden passenger 


various parts must be heavy enough to provide an ample 
margin of safety and strength, not only to resist the sudden 
shocks and distortion stresses on the structure which use im- 
poses, but also to give ample provision against deteriora- 
tion and reduce the cost of maintenance to a minimum. Light 
cars have proved unequal to the requirements of American 
passenger travel. The weight of modern passenger equip- 
ment is the result of service demands—the safety and com- 
fort of passengers—and these requirements are its adequate 
defense. 

When it is considered that the modern passenger car is 
equipped with electric lights and steam heating systems, 
toilet and wash-room facilities supplied with running hot and 
cold waters, coolers for drinking water, drinking cup vendors, 
electric fans, upholstered seats with headroll and automatic 
foot rest, continuous parcel racks on each side of car, window 
shades, windows that can be raised and lowered, exhaust 
ventilators in deck sash in body of car and in men’s and 
women’s saloons, an interior finish of mahogany color, etc., 
it will be seen that the all-steel passenger coach in its present 
stage of development embodies the maxima of safety, com- 
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fort and convenience insofar as engineering ability, me- 
chanical ingenuity and scientific research can contrive. 


Development of Car Equipment in Relation to Traffic 


To illustrate the extent to which railroad traffic has in- 
creased the following is presented : 


Increase 
1890 1920 per cent 

Population cccs dence i te ecw ww ewes 62,947,714 105,710,620 68 
Total revenue ton-miles (millions)...... 76,207 413,674 443 


Ton mile revenue freight per inhabitant 


per ANNUM 2... cece eee eeseceneseens 1,200 4,000 233 
Ratio increase in ton-miles per inhabitant 
to increase in population............. 1 34% 


These figures afford an index of the extent of our in- 
dustrial expansion and direct attention to the service which 
the railroads have rendered as builders of business by 
effecting a solution for the multitude of problems which such 
expansion has involved. To the skill of the master car 
builder much of the credit is due. 

In attempting to solve this problem the railroads found 
that a mere increase in the number of locomotives and cars of 
the same types and capacities as were in service 20 or 30 
years ago was not practicable. The adoption of such a 
method would result in congestion of physical plants with all 
the attendant evils such as traffic embargoes, exorbitant costs, 
etc., which would prove burdensome alike to railroads, 
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the occupancy of line and terminal trackage, thereby reduc- 
ing tractive resistance by minimizing wheelage and dead- 
weight, at the same time decreasing maintenance costs and 
dead-time by curtailing the number of units. 

The extent of the development from 1902 to 1921 (the 
last year for which complete statistics are available) is shown 
in the following figures: 


Dierense, 

1902 1921 per cent 
Total number of freight cars owned.. 1,546,101 2,378,682 54 
Aggregate carrying capacity.......... 43,445, 1438 101 093, 985 133 
Unit carrying capacity, tOnS.....seee. 28.1 42.5 51 
Ton-mile traffic handled (millions).... 157,289 309,443 97 
Miles of yard and side tracks........ 58,221 100,705 73 


Had the traffic demands for greater carrying capacity been 
accommodated during the intervening years by the seem- 
ingly simple process of adding locomotives and freight cars- 
without any attempt at changing their design or capacity,. 
it would have been necessary to add 2,051,550 freight cars,. 
making the total number of freight cars required under such 
a plan 51 per cent greater than the actual number of freight 
cars in service during 1921. The addition of this num- 


ber of freight cars, ratably determined, would have required 
77,250 miles of additional yard and side trackage, an in- 
crease of approximately 133 per cent over the trackage of 
1902, or 35 per cent more yard and side trackage than was 
in existence in 1921. 


Furthermore, 22,823 additional freight 
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Early English Gondola Compared with Its American Big Brother 


shippers and consumers. A given mileage of main track 
complemented by a given mileage of yard and side tracks 
can accommodate only a certain number of cars and locomo- 
tives and this situation therefore is the limiting factor as 
regards the number of trains that can be moved daily. 

Furthermore, if the simple process of multiplying rolling 
stock were confronted by no obstacle other than physical 
limitations, the twin factors of increased capital investment 
and rising operating costs would act as a check upon such a 
method. The construction of additional track mileage, en- 
tailing enormous capital expenditures and constantly increas- 
ing expenses for maintenance, replacements, taxes, and other 
incidental costs, can be justifiably and economically under- 
taken only when maximum utilization of the existing fa- 
cilities of that character has been obtained. 

The necessary alternative of the railroads, therefore, has 
been to secure the most intensive and efficient utilization of 
the existing plant and to accomplish this the first step was an 
increase in the efficiency of the motive power, thereby en- 
abling it to haul greater loads at the same or at a lesser 

se. An increase in motive power can accomplish only a 
small fraction of the desired results, however, unless it be 
accompanied with a corresponding increase in the capacity 
of freight cars and an improvement in their structural de- 
sign, the cumulative effect of which is a greatly increased 
train load. This is the most effective method of condensing 


locomotives—or 97 per cent more than the number in service 
in 1902—-would have been required to handle the additional 
gross tonnage. It may be well to leave to your conjecture the 
tremendous expansion which would have been required in all 
other complementary facilities to accommodate the demand 
for increased capacity had the railroads attempted to meet 
the problem by the impracticable method of simply increas- 
ing the number of equipment units. 

The addition of 2,051,550 freight cars alone during the 19 
years referred to would have been in excess by 1,218,969 cars 
of the number of freight cars actually added during that 
period; at an average cost of $1,500 per car these 1,218,- 
969 extra cars would have required an additional investment 
aggregating $1,828,454,000, the capital charges on which, 
alone, at 6 per cent would have amounted to $109,707 ,240. 

Furthermore, if during the period from 1902 to 1921 the 
railroads had simply added 2,051,550 freight cars with an 
average unit capacity of 28.1 tons, corresponding to that 
of the equipment in service in 1902, they would have been 
forced to handle 6,449,000,000 additional loaded car-miles 
in 1921 to accommodate the traffic actually transported in 
that year, the direct transportation cost of which alone, on 
basis of 1921 costs, would have added over $300,000,000 ta 
their expenses. 

The effect upon transportation rates—which vitally affect 
the shipper and consumer—resulting from these inordinate 
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increases in capital and operating expenses cannot be ap- 
praised, but it is obvious that any attempt to maintain a 
freight rate level sufficiently high to protect these burden- 
some costs would have proved inhibitive of traffic. 

The output of the transportation industry is measured in 
traffic units of tons and passengers carried one mile, and 
the efficiency with which the transportation machine has 
functioned by reason of the increased unit capacity and 
weight of equipment, more intensive utilization of facilities, 
reduction of curvatures and gradients, etc., is strikingly re- 
flected by a comparison of results during the period from 
1890 to 1920. 


‘ Increase 
1890 1920 per cent 
Population ......ssosseseocecscseeo 62,947,714 105,710,620 68 
Traffic units handled (millions)...... 112,750 587,824 421 
Tons handled per train.............. 177.42 652.40 268 
Yreight traffic density.............20. 493,638 1,748,451 254 
Passenger traffic density.............. 75,751 199,708 164 
Traffic unit handled per capita popula- 
CON: correer ieee tes bares eee 1,791 5,560 210 
Index number of wholesale prices of 
Commodities ......... cece cee cees 82 189 130 
Average freight rate (mills).......... 9.41 10.52 12 


The normal development of railroad equipment was 
limited by war restrictions during the four-year period, 1915- 
1918, and by financial restrictions during the ensuing years, 
1919, 1920 and 1921, but notwithstanding the fact that only 
100,000 freight cars were purchased during the 26 months 
of Federal control—approximately 46,000 cars per year— 
the average number of new freight cars added by the rail- 
roads over a period of 10 years, 1913-1922, has amounted 
to 101,009 annually. To overcome any existing freight car 
shortage and to accommodate present and future traffic de- 
mands of commerce the railroads, in recognition of the neces- 
sity confronting them for the maximum improvement and 
expansion of their transportation facilities, expended $200.- 
000,000 for freight cars in 1922 and have authorized addi- 
tional expenditures for freight cars of, approximately, $515,- 
000,000 for 1923. When we add to this the actual expendi- 
tures during 1922 and the authorized expenditures for the 
year 1923 for locomotives, additional trackage and other 
facilities, the sum total of money invested in expansion of 
railroad properties will approximate one and a half billion 
dollars. 


Conclusion 


Ninety years ago Mons. A. Notre of Paris, a farsighted 
Frenchman, wrote: 

“The public and private advantages, already derived from 
this (railroad) system, have reduced it to a certainty that 
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this mode of construction can be adopted on long roads, 
with a view to both swiftness and economy. Agriculture, 
commerce and manufactures will acquire a new impetus, 
from the communication with the most distant markets, be- 
ing rendered more rapid and cheaper; the poor man will no 
longer be obliged to deny himself that which was formerly 
beyond his means; the rich man will be conveyed with a 
velocity which formerly all his wealth could not have pro- 
cured for him, and in a political and military point of view, 
the mind is lost in its imaginings; nations may collect their 
armies on their frontiers as if by enchantment.” 

His vision was prophetic. He painted a large picture, 
a picture which doubtless in his day was viewed with skepti- 
cism. Today there is still the opportunity for vision and 
prophecy when one discusses the subject of transportation. 


Type of Passenger Car Used on the Baltimore & Ohio in 1829 


To a close student it is evident that the development of rail- 
road equipment has not only kept pace with the traffic re- 
quirements of the country, but, thanks to the master car build- 
ers of America, has anticipated and is anticipating the neces- 
sities and demands of the future. The art of car building 
has progressed from the rough and ready cut-and-try 
methods of the old wooden car days to the execution of care- 
fully developed engineering designs in steel construction. 
Experts in structural details and construction features are 
constantly on the job. American inventive genius is pro- 
ducing specialties that increase service, give added security 
and keep American railroading in the van. 

H. C. Oviatt (N. Y. N. H.& H.): In consideration of the 
very fine talk and pictures presented here this morning at the 
convention, I move that we extend a rising vote of thanks 
to Mr. Carry. 

(The motion was unanimously carried.) 


Contractor’s Locomotive for Irrigation Project in Northern Brazil, Built by American Locomotive Company 


The Report of the Arbitration Committee 


Respensibility for Car Conditions to Meet Interchange 
Requirements of Rule 3 Placed on Owner 


URING THE YEAR Cases 1233 to 1286, inclusive, have been 
decided and copies sent to the members. A vote of concur- 
rence is requested by the committee. 

With the approval of the General Committee, the committee 
has discontinued the rendering of interpretations of questions under 
the Rules of Interchange and considers only those disputes pre- 
sented in the form of arbitration cases in accordance with Rule 
123. This change in practice has been of great benefit to the 
committee and also to the members as all arbitration cases are 
published and the decision thus made available for the guidance 
of all the members. 


Recommended Changes in the Rules of Interchange 


Changes or additions in the text of the rules, as far as possible, 


are shown in italics. 
Rue 2 


The committee recommends that Section (b), third paragraph, 
of this rule be modified to read in accordance with proposed form 
shown below, to improve the handling of such cars: 

“A leaky tank car shall have stenciled om both sides, in letters 
three inches in size, adjacent to the car number, the words ‘Leaky 
tank. Do not load until repaired,’ and the owner shall be imme- 
diately notified. Stenciling must not be removed until the tank 
is repaired.” | 

The committee recommends that a new paragraph be added t 
Section (f) of this rule as follows: 

“For inside door protection, the car transfer check as shown on 
page 172, issued by the road having car in its possession, shall be 
authority for bill against road on which load originated, for cost 
of adjusting load due to absence of, or improper inside door pro- 
tection, as well as cost of applying or correcting such protectton. 
(See Section G. A. R. A. Car Service Rule 14.)” 

This change is to conform to joint recommendation of Com- 
mittee on Car Service of the Transportation Division and Arbitra- 
tion Committee, Mechanical Division, making originating road re- 
sponsible for absence of or improper inside door protection. This 
recommendation has been approved by the general committees of 
both Divisions and the necessary changes in Car Service Rule 14 
were approved at the session of the Transportation Division at 
Chicago, April 25, 1923. 

The committee recommends that Section (h) of this rule and 
form, Authority for Transfer or Adjustment of Lading, be modi- 
fied as shown below, to provide that, when used as a bill it will 
show that the work was performed: 

“The car transfer check authorizing transfer or rearrangement 
of lading be of the form shown on page 172. All of the informa- 
tion required by the reading of the form must be filled in.” 

[The billing instructions at the side of the form are changed to 
provide that the form itself may be used as a bill.—Eptor. } 


Rute 3 


The committee recommends that the effective date of Sections - 


(b) and (d), second paragraphs, be extended to January 1, 1925. 
It is felt that the present situation justifies these extensions. 

To prevent the transfer of lading enroute and to enable car 
owner to apply device which has been adopted as standard for 
his cars, the committee recommends that Section (f) be modified 
to read in accordance with proposed form shown below: 

“After January 1, 1924, no refrigerator car equipped with brine 
tanks will be accepted from owner unless provided with suitable 
device for retaining the brine between icing stations.” 

The committee recommends that the effective date of Section 
(i) be extended to January 1, 1925, and that the section be mod- 
ified to read in accordance with proposed form shown below: 

“After January 1, 1925, cars with trucks of less than 60,000 
lb. capacity will not be accepted from owner unless equipped with 
wooden or metal draft arms extending beyond the body bolster, 
metal draft arms integral with body bolster, metal draft arms 
extending to metal body bolster and securely riveted to same, or 


transom draft gear.” 


The present situation justifies this extension. It is also felt 
that transfer of lading enroute should be prevented and car owner 
held responsible for compliance with the rules. 

The committee recommends that the effective date in the second 
sentence of Section (1) be extended to January 1, 1925. 

To prevent the transfer of lading enroute and to require car 
owner to comply with the rules, the committee recommends that 
ear (o) be modified in accordance with proposed form shown 

low: ù 

“(o) Cars built after November 1, 1920, will not be accepted 
from owner unless equipped with 6-in. by 8-in. shank A. R. A. 
Standard Type D couplers.” 


Rur 9 


The committee recommends that the following new paragraph 
be added to this rule: 

“When charge is made for adjusting safety valves on tank cars, 
billing repair card must specify the pounds pressure at which the 
valve opened before adjusting.” 

It is felt that this information should be given the car owner 
to justify bill for adjusting safety valves. 


Rute 17 


To conform to the recommendation of the Committee on Wheels, 
the committee recommends that a new section be added to this 
rule to be designated as Section (i) and to read as follows: 


“The application of cast iron wheels cast after June 30, 1924, 
of nominal weight less than 650 lb., 700 lb. and 750 Ib. shall be 
considered as improper repairs.” 

The committee recommends that Interpretation No. 7 of this 
rule be modified in accordance with proposed form shown below: 

“(7) Q.—(No change.) 

“A.—The substitution of the Schaeffer patented brake lever con- 
nection does not constitute wrong repairs. If such connection 
is not standard to any of owner’s cars, charge for same should not 
exceed cost of that of owner’s standard.” 

It is reasonable for the car owner to accept charge for this 
device where used by the owner, even though not yet applied to 
the particular car in question. 


Rute 30 


To remove present inconsistency, the committee recommends 
that Section (c) of this rule be modified in accordance with pro- 
posed form shown below: 


“(c) Wooden and steel underframe cars (except refrigerator 
cars) should be re-weighed and re-marked each year during the 
first two years the car is in service, and thereafter once every 24 
months. All-steel cars and all refrigerator cars should be re- 
weighed and re-marked at least once every 36 months. Such re- 
weighing and re-marking may be done after expiration of 18 months 
(for wooden and steel underframe cars) and 30 months (for all- 
steel and all refrigerator cars) from the month in which previous 
weight was obtained. This paragraph does not apply to tank cars.” 


RULE 32 


The committee recommends that a new item, “discharge valve 
caps,” be added to the first paragraph of this rule. 

The committee recommends that Item 4 of Section (d) be mod- 
ifed to read as shown below: 


“(d) 4. No rider protection, when necessary, tf car ts dam- 
aged to the extent showm in footnote to Rule 43.” 

The committee recommends the following interpretation to Sec- 
tion (d), Item 3, of this rule: 7 

“O.—Does this apply to cases of damage to cars in hump switch- 
ing where rider protection is furnished? 

“A—No. This provision is intended to refer to wharves or 
other inclines on which cars are not handled with rider protection.” 

These changes and interpretation are to improve and clarify the 
rule. 
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Rue 33 


To clarify this rule, the committee recommends that the first 
paragraph be modified as shown below: 

“Owners will be responsible for the expense of repairs to safety 
appliances where not involved with other delivering line damage, 
except damage to running boards (including their supports and 
attachments) on tank cars when sideswiped or cornered.” 


Rute 58 


The committee recommends the following interpretation to this 
rule: 

“Q.—Is car owner responsible for damage to aw brake hose, 
angle cock or train line due to couplers passing? 

“A.—Yes, unless otherwise provided in Rule 32.” 


Rute 72 


The committee recommends that this rule be modified as shown 
below: e 

(Owners responsible.) “Any seam running lengthwise and 
within the limits of 334 in. from flange, as shown in Fig. 5.” 

This is recommended by the Committee on Wheels, as all longi- 
tudinal seams are dangerous regardless of apparent small extent 


on surface, 
RuLe 98 


The committee will designate all paragraphs of this rule with- 


letters for ready reference, and recommends that a paragraph be 
added to this rule reading as follows: 

“If new cast iron or new cast steel wheels are applied account 
delivering line defect on wheel or axle or both, owner may be 
charged for the difference in value between new and second-hand 
wheels whether or not a defect card is involved. Similarly, if new 
A. R. A. standard axle ts applied account delivering line defect 
on wheel or axle or both, owner may be charged for the difference 
in value between new and second-hand axle whether or not defect 
card ts involved.” 

Owner receives the betterment and would not be penalized in 
being billed for it. Also, it creates incentive to apply new material 
which is preferred by car owner and because it is in line with 
rule on wrought steel wheels. 


Rute 111 


The committee recommends that the following note be added to 
this rule in order to make it more clear: 

“Note: In cases where annual air brake cleaning ts not per- 
formed, but triple valve is renewed account of defectwe body, 
charge may be made for material only. Also in such case if brake 
cylinder, brake cylinder piston or non-pressure head are rencwed, 
account of defective, charge may be made for material and labor.” 


Rute 112 


Attention has been called to a misprint in Note 1 to this rule 
as shown near top of page 161 of the 1922 Code. 

This note should read as follows and will be corrected in the 
first supplement to the rule issued: 

“Note 1—These rules are for the purpose of settlement between 
carriers and between carriers and private lines, for destroyed or 
dismantled cars, handled under the Rules of Interchange, and are 
not intended to be applied to cars of the same particular types in 
the accounts of individual carriers.’ 

The committee recommends that a new paragraph be added as 
the third paragraph of this rule reading as follows: 

“Second hand trucks used under new car bodies or new trucks 
used under old car bodies shall be considered as of the same age as 
the car body in figuring depreciated value.” 

The members of the committee are T. H. Goodnow, chairman, 
C. & N. W.; J. J. Hennessey, C. M. & St. P.; J. Coleman, Cana- 
dian National; F. W. Brazier, N. Y. C.; T. W. Demarest, Penn- 
sylvania, and G. F. Laughlin, Armour Car Lines. 


Discussion 


T. H. Goodnow (C. & N. W.): The committee has withdrawn 
the paragraph contained on the last page of the report under 
Rule 112, reading as follows: “Second-hand trucks used under 
new car bodies or new trucks used under old car bodies shall be 
considered as of the same age as the car body in figuring de- 
preciated value,” and substitutes the following: “The age of trucks, 
in settling for destroyed cars, shall be considered the same as 
that of the car body.” 
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In connection with that last paragraph, the sub-committee on 
billing data will make a report and in accordance with whatever 
action you take on that report the Arbitration Committee will 
frame certain rules to be included in the interchange rules so that 
the provisions of that report will be carried out. 

H. T. Bentley (C. & N. W.): I move that the report of the 
Arbitration Committee be accepted, with the amendment or change 
which tt proposes in the report. 

(The motion was duly seconded and carried.) 

R. L. Kleine (Penn. System): The report of the sub-committee 
on regulations governing inspection and repairs of foreign cars 
and billing therefor under the A. R. A. rules of interchange has 
already been approved by the Arbitration Committee and it was 
also submitted to the General Committee and received its approval 
and went to the board of directors, which approved the principles 
involved but left to the association any changes that it might wish 
to make in the details. The purpose of the report is to correct 
some of the things that the Inspection Bureau of the Association 
is finding. 

In general these inspectors find that in-so-far as the billing 
itself is concerned it is being carried out fairly well, and that 
not much exception can be taken to it, but in-so-far as the 
mechanical details and the originating records are concerned there 
is room for improvement, and this report is for the purpose of 
giving to all railroads an approved method. I will read the prin- 
ciples and that part of the report that relates to the mechanical 
details. [Mr. Kleine here read from the proposed regulations, 
the purpose of which is to provide a correct basic method of 
recording the repairs made and material applied to foreign cars; 
a system of records sufficient to insure correct determination of 
responsiblity for the repairs, according to the interchange rules; 
and also the proper preparation and handling of the billing cov- 
ering the cost and responsibility for repairs. The regulations in- 
clude instructions for systematic checking of the way in which 
repairs and the billing therefor is being handled, the results of 
which are to be available to the A. R. A. Mechanical Inspection 
department. A system of refunding for improper charges discov- 
ered by these checks is outlined and a number of forms designed 
to show the minimum information required to carry out the pur- 
pose of the regulations are included.—Editor. ] 

Chairman Coleman: You have heard the report. 
tion do you want to make of it? 

J. J. Tatum (B. & O.): I move that the report be accepted 
and referred to the Arbitration Committee so that it can make 
the necessary changes in the rules of interchange to make them 
effective. 

F. W. Brazyer (N. Y. C.): We should not let this report go 
by without paying a compliment to Mr. Kleine. It is one of the 
best reports that has been gotten up and I believe it is going to 
clear the atmosphere on these questions. Possibly it is going to 
mean a lot more work for you to carry out the recommendations 
contained in the report, but it is going to be decidedly worth 
while in the end. 

(A motion was carried to accept the report and refer it to the 
Arbitration Committee and to be embodied in the rules. A rising 
vote of thanks was then extended to Mr. Kleine for his very able 
report. ) 

Mr. Kleine: I want to thank you for this honor and to say in 
justice that it does not belong to me. It belongs to the sub-com- 
mittee of the Arbitration Committee and the inspectors of your 
Interchange Bureau. They have done all the work arid they have 
prepared it. I have simply been the coordinating officer. 


What disposi- 


IN THE DERAILMENT of a passenger train on the Canadian 
National near Jardine Brook, New Brunswick, on June 19, two 
coaches fell down a bank and 12 passengers were injured. 


THE PLANs For Removing GRADE Crossings and making other 
extensive railroad improvements in the southern part of Philadel- 
phia—elaborate plans involving both the Pennsylvania and the 
Baltimore & Ohio, based on studies and negotiations which have 
been going on for several years—have been finally completed and 
have received the approval of the Pennsylvania Public Service 
Commission. One of the first features of the work to be begun 
will be the elevation of the tracks on Washington avenue, and 
the continuation of this line on Gray's Ferry avenue between 
Fifth and Thirty-first streets. 


Report of the Committee on Wheels 


‘Revision of Specifications for Chilled Iron and Wrought 
Steel Wheels Proposed—New Gage for Steel Wheels 


N 1917 the new arch plate 700 lb. design for cast iron wheels 
for use under cars of 80,000 Ib. capacity was made recom- 
mended practice. In 1920 the new design of wheels of weights 

650, 750 and 850 Ib. were made recommended practice. No 
change has been made in the specifications to provide tests proper 
for these wheels. Furthermore, investigations of failed wheels 
have indicated that the chemistry of the wheel has a bearing on 
its service-ability, therefore, a demand has arisen for a chemical 
clause in the specifications. Your committee has prepared a new 
cast iron wheel specification to take care of these new features, 
and also to clear up certain clauses, which have been subject to 
criticism because of being indefinite. A meeting was held with 
representatives of the Association of Manufacturers of Chilled 
Iron Wheels, at which they were given an opportunity to criticise 
the proposed specifications. We wish to acknowledge the assist- 
ance and support, which these representatives gave. The final 
specifications, as proposed, are as shown below: 


Proposed Specifications for 
Cast Iron Wheels 


[As far as possible the important changes in the specifications 
and Code of Rules are shown in italics.] 

1. Score.—These specifications cover all 33 in. cast iron wheels 
for railway service, for loads of maximum gross weights not ex- 
ceeding 95,000, 132,000, 169,000 and 210,000 Ib. based on units of 
eight (8) wheels. 


Manufacture 


2. MatTertaLt.—(a) Wheels shall be made of a mixture of 
such composition, that with good foundry practice and proper an- 
nealing, they will have the required chill in the tread and meet 
the following requirements : 

Fracture—(b) The fracture shall show a soft clean grey 
iron free from defects such as holes containing slag or dirt more 
than % in. in diameter or cluster of such holes, honeycombing the 
hub; white iron in the plates or hub; or clear white iron around 
anchors and chaplets at a greater distance than 1⁄4 in. in any direc- 
tion. Steel chaplets are preferable to iron chaplets. 

CurLL.—(c) The depth of clear white iron shall not exceed 
% in. at the throat and 1 in. at the center line of tread and must 
not be less than 4 in. at the center line of treaa and 7/16 in. at the 
throat. These limits apply to all weights of wheels. The blend- 
ing of clear white iron with the grey behind it shall be without 
any distinct line of demarcation, and the iron shall not have a 
mottled appearance in any part of the wheel at a greater distance 
than 1% in. from the throat and the tread. The depth of clear 
white iron shall not vary more than 1⁄4 in. around the tread in any 
one plane in the same wheel. 


Chemical Composition and Tests 


3. CnHemicaL Composition.—(a) The wheels shall conform 
to the following requirements as to chemical composition. 

Combined carbon, maximum, 0.90 per cent. 

Sulphur, maximum—0.17 per cent for 1923 to 1924 incl. 
0.16 per cent for 1925 to 1926 incl. 
0.15 per cent for 1927 to 1928 incl. 
0.14 per cent for 1929 and after. 

Manganese, minimum, 0.50 per cent. 

Total carbon desired, minimum 3.35 per cent. 

Phosphorus desired, maximum, .35 per cent. 

Analysis shall be made by manufacturers from test blocks poured 
during the day’s melt from each cupola from which wheels pur- 
chased to these specifications are poured, to determine the per- 
centage of manganese, phosphorus, sulphur and silicon. The de- 
termination of carbon shall also be furnished merely for informa- 
tion. A copy of this analysis shall be given purchaser or his rep- 
resentative on request. 

Cuecx ANALysis.—(b) An analysis shall be made by the pur- 
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chaser from one of the test wheels representing each 100 wheels. 
The chemical composition thus determined shall conform to the 
requirements specified in Section 3-a, . 

Drillings for analysis shall be taken from a drill hole bored 
way the back double plate of the wheel midway between the core 
oles. 
4. Patrerns.—(a) Patterns and chillers must be such th 
they will produce wheels according to dimensions shown in A. R. 

A. drawings for wheels. 

DIMENSIONS.—(b) “The normal diameter of the wheels produced 
by the chiller must be A. R. A. Standard 33 in. measured at a 
point 25% in. from the outside of tread of the wheel. Wheels shall 
not vary more than 5/16 in. above or below the normal size meas- 
ured on the circumference. Each wheel shall be so nearly circu- 
iar that a true metallic ring placed on its tread, and bearing some- 
where on the cone, shall, at no point, be more than 1/32 in. from 
the tread. The thickness of the flange shall be within the max- 
imum and the minimum flange thickness gages adopted by the 
A. R. A. for new wheels. The flange thickness on any individual 
wheel must not vary more than 1/16 in., the thickness to be meas- 
ured at a point 5% in. above base line of tread. 

Tapinc.—(c) All wheels shall be taped by the manufacturer 
with A. R. A. standard tape. The normal wheel having a cir- 
cumference of 103.67 in. shall be designated as Tape 3 wheel, 
limited by 1/16 in. over and under the normal circumference. The 
smallest diameter of wheel acceptable under the specifications will 
be designated as Tape 1 wheel, the largest diameter acceptable 
under the specifications as Tape 5 wheel. Each tape size will 
cover a range of 14 in. in circumference. The wheels will be made 
with five small lugs cast on the hub. When taping the wheel a 
sufficient number of these lugs are to be cut off allowing the 
proper number to remain to represent the tape size. Under no ctr- 
cumstances are any of these lugs to be cut off after the wheel is 
received from the foundry. These instructions are for new wheels 
coming from the foundry. 

WeIcuts.—(d) Wheels shall be in accordance with the 
weights shown in Table I, based on 1917-1920 A. R. A. Draw- 
ings. 

Standard sizes of cores have been added to Table I.—Eprtor.] 

Cores.—In cases of wheels ordered with cores smaller in 
diameter than the standard, the additional weight should be 
considered as an addition to the normal weight and paid for 
by the purchaser. 


Physical Properties and Tests 


5. Test SpeECIMENS.—(a) When ready for inspection, the 
wheels shall be arranged in groups, all wheels of the same date 
grouped together and for each 702 wheels which pass inspection 
and are ready for shipment, 2 wheels furnished free of cost shall 
be taken for test. One of these shall be the highest tape wheel 
and shall be subjected to drop test; the other which will be the 
lowest tape shall be subjected to the thermal test. If the inspector 


eer een en  ————_— 


Tasiz II 
Weight of Weight of Height 
wheel, pounds tup, pounds of drop, feet No. of blows 
650 250 9 12 
700 250 10% 12 
750 250 12 12 
850 250 13 12 


of the railway company so desires, he may make his drop test on 
a low tape wheel and demand a third test wheel of the highest 
tape size to be broken up to determine the chill; this third wheel 
also to be furnished free of cost. 

Drop Test.—(b) The anvil of the drop testing machine shall 
be supported on rubble masonry on a concrete foundation at least 
2 ft. deep and shall weigh not less than 1,700 lb. The striking 
face of the tup shall be 9 in. in diameter and flat. When bottom 
of the face of the tup assumes a round or conical form by wear 
it shall be replaced. The face of each of the three bosses sup- 
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porting the wheel under test shall be fat and measure 5 in. in 
width. 

(c) The test wheel shall be so placed on the three supports 
with the flange down, that the tup will strike centrally on the hub. 
The test wheel shall pass the requirements given in Table II 
without breaking in two or more pieces. If the test wheel fails 
all wheels bearing the same tape size shall be rejected. 

(d) If test wheel cracks with three blows or less t will be con- 
sidered as having failed. 

6. CHILL Test.—(a) The wheel selected for drop test and the 
wheel which has been given the thermal test shall be broken so 
that the chill may be examined in at least four different portions 
of the wheel. The depth of pure white iron shall conform with 
the requirements in Section 2-c. If the sample does not conform 
to the requirements stated all wheels of the tape size represented 
by the sample shall be rejected. 

7. THERMAL TeEst.—(a) In making the thermal test, the wheel 
shall be laid with the flange downward in the sand with the chan- 
nelway 4 in, deep and width as shown in Table III, molded in 
green sand around the wheel, the tread of the wheel to form one 
side of the channelway, and the clean flange forming as much of 
the bottom as its width will cover. This channelway shall be 
filled with molten cast iron which shall be hot enough when 
poured, so that the ring cast, when the metal is cold, will be solid 
and free from wrinkles. The time when pouring ceases shall be 
noted, and after the time given in Table III has elapsed, an ex- 
amination of the wheel shall be made. If a crack develops in 
the wheel within the time limit specified in Table III, all wheels 
hearing the same tape size shall be rejected. 

Tasre III 


Cooling 
time, minutes 
2 


Width of 


Weight of ) 
channelway, inches 


wheel, pounds 


650 4 
700 2 134 
750 2 2 
850 2 2 


(b) In order to prevent spitting while pouring, the tread and 
flange may be covered with a coat of shellac. Wheels selected for 
test which are wet or which have been exposed to snow or frost 
may be warmed sufficiently to dry them or remove the frost before 
testing, but under no circumstances shall the thermal test be ap- 
plied to a wheel that in any part feels warm to the hand. Ther- 
mal wheels shall be broken so as to determine the chill and not the 
fracture. 


Additional Tests 


8. Dror ann THERMAL Tests.—If the test wheel fails in either 
drop or thermal tests all wheels bearing the same tape size shall 
be rejected. The remaining wheels of the lot shall be tested as a 
new lot of wheels. 


Workmanship and Finish 


9. WorkMANSHIP—(a) Chill shall have an inside profle that, 
in the finished wheel, will produce the exact form of flange and 
tread contour as shown by A. R. A. drawings adopted in 1917 
and 1920. 

Fiınıisn.— (b) ll wheels shall be thoroughly cleaned by re- 
moving all core sand and foreign substances. Wheels offered for 
inspection shall not be covered with any substance which will hide 
defects. The body of the wheel shall be smooth and free from 
slag, shrinkage or blow holes, swollen rims or other defects. The 
hubs and rims shall be solid. The tread and throat shall be smooth 
and free from deep and irregular wrinkles, slag, sand wash, or 
chill cracks and sweat. The hub core shall not be more than 1/16 
in oul of center, 


Marking 


IO. Marnixg.— All wheels shall be marked and numbered con- 
secutively in accordance with instructions issued by the purchaser. 

All wheels shall bear the initials of the purchaser, wheel num- 
ber. weight of wheel, month, day and year when made and for 
indicating the tape number, five small lugs 3% in. in diameter and 
Kin, hich lo be cast on the inside of the wheel. 

All wheels shall have the name of the manufacturer and place 
cast on the outside plate of the wheels. 

Wheel numbers once rejected shall remain unfilled. 

Wheels conforming to requirements of these specifications shall 
have plainly marked on the outside plate A. R. A., 1920, for wheels 
of nominal weight of 650 lb. and 750 Ib. and A. R. A. 1917 for 
wheels of nominal weight of 700 Ib. and 850 Ib. 


Inspection and Rejection 
11. Insprction.—(a) The manufacturer shall notify the pur- 
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chaser when ready for shipment, and shall furnish all the necessary 
facilities and labor to enable the inspector to make test and proper 
shipment of the wheels. The inspector shall have free access to 
parts of the manufacturer’s works which concern the manufacture 
of all wheels ordered, or at any time while the work is being 
performed, 

REJECTION Limits.—(b) If any lot of wheels submitted for 
test fails to meet the requirements of drop, chill, fracture, thermal 
or chemical test as regards combined carbon: contents, all wheels 
cf the same tape size shall be rejected. 

(c) Any lot of wheels which fails to meet chemical require- 
ments, all wheels of that lot shall be rejected, except as regards 
the combined carbon content, which condition is covered in para- 
graph 11-(b). 

INDIVIDUAL REJECTION.—(d) Individual wheels wall be consid- 
ered to have failed and will not be accepted or further considered 
which: 

(d-1) Do not conform to standard measurements, special con- 
sideration being given to dimensions of rim and hub and contour 
plates and location of hub core. 

(d-2) Are over or under weight; overweight will be accepted 
if no overweight is charged for. 

ed Have physical defects described in paragraphs 4-2 and 
4-b. 

(d-4) Do not bore out readily due to hard hub or hard spots. 

(d-5) In all cases where wheels are rejected, the letter “R” 
must be chipped out of the legend A. R. A. unless such wheels 
meet the requirements as to chill, thermal, drop and chemical tests, 
set forth in these specifications. 

REJECTION AT DESTINATION.—(e) Wheels which show injuri- 
ous defects while being fintshed by the purchaser, or which crack 
while being pressed on axle, shall be rejected provided the axle 
pressure is not excessive and the bore of the wheel shows no 
evidence of faulty machine work for gouging. 

12. REHEARING.—Samples for chemical analysis which repre- 
sent rejected material shall be preserved for fourteen days from 
date of test report, in case of dissatisfaction with the results of 
the test, the manufacturer may make claim for rehearing within 
that time. 


Cast Iron Wheel Design 


In 1917 the 700-lb. wheel was made recommended practice. This 
wheel differs from the old design in that it was the arch-plate type 
and had 25 lb. additional metal. In 1920 the arch-plate design of 
weights 650, 750 and 850 Ib. were also made recommended practice. 
Your committee feeis that these wheels have now been in service 
long enough to demonstrate their merit and that they should 
therefore be advanced to recommended practice, with the exception 
of the 850-lb. wheels. There are few of the latter in service and 
sufficient data has not been accumulated to warrant this design 
being advanced to standard practice. At present there are a num- 
ber of private car lines and railroads who are still applying the 
old type light weight wheel. It is not fair in interchange to have 
these wheels put under cars, as the committee feels they are not 
safe for mountain grade service. If the designs are advanced to 
standard practice, a rule can be included in the code of rules 
which will prolibit the use of light weight wheels in interchange 
after a certain date. We recommend that the following rule be 
placed in the code of rules: 

If cast tron wheels, other than A. R. A. Standard 650, 700 and 
750 Ib. are applica, this should be considered as wrong repairs 
after July 1, 1924. If the date of casting shown on the wheel 1s 
later than July 1, 1924, the owning line may bill for improper 
repairs. It is understood that wheels having different tread con- 
tours and flange sizes greater than those shown in standard draw- 
ing will not be included under the class of improper wheels. 

The reason for excluding the tread contour and the flange 
dimensions is. that this subject is still open for discussion by the 
committee and a number of roads are using special tapers and also 
special reinforced flange, which in no way affect the safety of the 
wheel. 


Taper of Tread of Wheels 


At the request of the American Railway Engineering Associa- 
tion, the committee held a joint mecting with the sub-committee 
of this association on Track Stresses, at which there was a full 
discussion of tread design of wheels and its relation to the canting 
of rail. It developed there was little data available in regard to 
the effect of small or large tapers on wheel tread, so far as the 
effect on the rail was concerned. The representatives of the A. 
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R. E. A. brought out the fact that the spreading of rails and the 
wearing into tie plates and ties on the outside is a serious problem 
and on many of the roads they are meeting this by the canting of 
rails. Some of their representatives have felt that the wheel 
tread should have a lighter taper than 1 in 20 to help relieve this 
condition. It was brought out that wheels and rails both wear 
quickly after being put into service and any relation between the 
tread contour and the contour of the rail was soon lost. Thus it 
would not appear likely that making a slight alteration in the taper 
would remove this condition, and furthermore, the main cause of 
the spreading of the rail was entirely independent of tread taper. 

The sub-committee of the A. R. E. A. asked for a statement as 
to the possibility of a change in the taper of the wheel, in order 
that they might have a permanent basis from which to start rec- 
ommendations for canting rails. Your committee advised them 
that they had not received any data that would warrant making 
2 change in the taper. The present taper is thought to be most 
advantageous, as regards flange wear. The last change made in 
the taper was in 1907, when it was changed to 1 in 20 from 1 in 
25. At present practically all wheels made in the United States 
are being made with this standard taper. Your committee ad- 
vised the sub-committee of the A. R. E. A. that they did have 
under consideration the making of the tread with a single taper 
in 1 in 20 instead of the present double tread, and this procedure 
met with the approval of the sub-committee of the A. R. E. A. 


Grinding Cast Iron Wheels 


The committee was requested to give consideration to the ques- 
tion of grinding new cast iron wheels. Studies were made to de- 
termine the actual amount of eccentricity found in new wheels 
after mounting. This eccentricity is of course due to two condi- 
tions: First, eccentricity in casting; second, eccentricity in mount- 
ing. Members who are grinding slid flat cast iron wheels report, 
that they frequently find a high spot at a distance from the slid 
flat spot, which would indicate that the high spot helped to pro- 
duce the sliding, due to catching on the brake shoe. They also 
report that the wheels which have been ground give much better 
riding effect than ordinary new wheels, which would also indicate 
that the average new wheels have considerable eccentricity. 
Measurements of new wheels have shown eccentricities as high 
as 3/16 in. though the average is much below this. One large 
road in the southeast is grinding new cast iron wheels and they 
report that this practice has proven a desirable one and has re- 
sulted in better wheel service. Investigation indicates that in 
modern machines, it is possible to grind new cast iron wheels for 
approximately 60 cents a pair. 

The committee feels there is a possibility of better results by 
grinding mounted new cast iron wheels and it therefore recom- 
mends that where roads have facilities they give consideration 
to this practice. 


Seams in Cast Iron Wheels 


A communication was received regarding the weakness of 
present Rule 72, regarding condemning limit for seams calling 
attention to the fact that a seam, whenever found, should cause 
the condemning of the wheel, regardless of its length, because of 
the fact that the seam is often covered over with good metal and 
it is impossible to determine its extent. The actual presence 
of a seam is a great hazard, and the majority of broken flanges 
are due to this defect. The committee agrees with this criticism 
and suggests that it be changed to read: 

Any circumferential scam within 334 in. limit from flange. 

The present rule allows an inspector to pass a wheel having a 
seam 2% in. long and located close to the % in. limit from the 
flange, which the committee feels is dangerous practice. 


Flange Thickness for Cast Steel Wheels 


A request was received from the manufacturers of cast steel 
wheels, that the flange thickness limitations be reduced to the 
same as those for wrought steel and steel tired wheels, instead 
of the cast iron wheel limit. The manufacturers presented a 
series of tests which indicated that the strength of the flanges 
was in excess of that of the cast iron wheel. The committee 
had a representative make a test of flanges worn down to the 
two limits and these tests indicated that the strength of the flange 
‘of the cast steel wheel was much greater than that of the cast 
iron wheel and equal to that of the wrought steel wheel. Under 
these circumstances, we feel that the claim for a lower scrapping 
limit on flanges of cast steel wheels is a justifiable one and there- 
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fore, recommend that the limit be made 15/16 in. for all cast 
steel wheels under both freight and passenger cars and that 
changes in the Code of Rules be made accordingly. 


Condemning Limit for Steel Wheels 


At the 1922 convention the Wheel Committee recommended 
rolled steel wheels be allowed to wear 14 in. lower than the present 
limit under tenders of switching locomotives. The committee now 
feels that such a test would not produce reliable figures for 
many years, as a great many of the roads use cast iron wheels 
under tenders. The present scrapping limit for rolled steel wheels 
under freight cars is entirely too high in comparison with the 
scrapping limits of the steel tired wheels; the steel wheel limit 
is % in. higher than that for steel tires, through the critical 
line from the throat to the underside of the rim. This appears 
unjustifiable, as the tire is more liable to breakage due to its 
fastening to the center than is the rolled steel wheel. Experi- 
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ments made to determine the strength of the flange of the wheel 
when worn to the present limit and to % in. below the present 
limit indicate that the flange with the 14 in. lower limit has a 
strength greatly in excess of that of the cast iron wheel and 
should be entirely satisfactory for freight service. The commit- 
tee therefore recommends that the condemning limit for rolled 
steel wheels in freight service be reduced 1⁄4 in. and the limit 
for locomotive tenders and passenger cars be left as now shown 
in the Standard. After the passenger car and the locomotive 
tender wheels have worn down to their limit, they can be trans- 
ferred to freight car service and an extra % in. of service 
secured. The practice will result in a saving of large sums, as 
there are now millions of rolled steel wheels in service in this 
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country. The committee recommends changes in the Code of 
Rules in another portion of this report, which will cover this 
change in scrapping limits. 
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Proposed Specifications for Steel Wheels 


The committee has written complete new specifications covering 
wrought steel wheels. The old specifications contained a number 
of clauses which have resulted in confusion and argument in 
inspection at wheel plants. 
were not practical. The committee held a joint meeting with rep- 
resentatives of the steel wheel manufacturers and each member 
of the committee visited the plant of a manufacturer, in order 
to be thoroughly familiar with the details of the manufacture. 
The committee therefore, submits the specifications shown to 
replace the present specifications: 


1. Score.—These specitications cover all 
carbon steel wheels for locomotives and cars. 
I. Manufacture 
2. Process.—The steel shall be made by the open hearth 
or electric process. 
II. Chemical Properties and Tests 


3. CHEMICAL COMPOSITION.—The steel shall conform to 
the following requirements as to chemical composition. 


solid wrought 


Carbon s ecescsce tesine e a aa 0.65 to 0.85 per cent 
Manganese .....esssssosoosooesoeoseoo 0.60 to 0.85 per cent 
Silicon, not lese than..........ssssssseo 0.15 per cent 
Phosphorus, not OVer.......sesssoosoeoo 0.05 per cent 
Sulphur, not OVeT....ss.ssssssssosssosos 0.05 per cent: 


4. Lapte Anityses.—To determine whether the material 
conforms to the requirements specified in Section 3, an analysis 
shall be made by the manufacturer from a test ingot taken dur- 
ing the pouring of each melt. A copy of this analysis shall be 
given to the purchaser or his representative. 

5. CHECK ANALYSES.—A check analysis may be made by the 
purchaser from a wheel selected by him, representing each melt, 
and this analysis shall conform to the requirements specified in 
Section 3. A sample for check analysis may be hot punched or 
taken by means of a core drill from any one point in the plate, 
or two samples may be taken, in which case they shall be on radii 
at right angles to each other. Samples shall not be taken in such 
a way as to impair the usefulness of the wheel. Drillings for 
check analysis shall be taken by pouring entirely through the 
sample, parallel to the axis of the wheel; they shall be clean and 
free from scale, oil and other foreign substances. All drillings 
from any one wheel shall be thoroughly mixed together. 


III. Mating 


6. MatTiInc.—(a) Wheels must be mated as to tape size and 


shipped in pairs. 
(d) When specified all wheels of any one type and rough bere 
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shipped in any one carload lot shall be so selected as to permit 
mating and mounting within a five-point carbon range according 
to the carbon content stamped on the wheels; i.e., 65-70, 66-71, 
67-72, 68-73, 69-74, 70-75, inclusive, etc., the preferred ranges to 
be considered as 70-75 and 75-80. 


IV. Tolerances 


7. ToLeERANcES.—Wheels shall be furnished rough-bored, and 
with faced hubs, and with contour of tread and flange as shown 
on Standard Drawing, A. R. A. Manual, Section “D” Page —, 
and shall conform to the dimensions specified subject to the follow- 
ing tolerances: 

Flange 

(a) HeEicHT or FLANcE.—The height of flange shall not be 
less than 1 in. nor more than 1% tn. 

(b) THICKNESS OF FLANGE.—The thickness of flange shall 
fall within the limits of the maximum and minimum standard 
flange thickness gages shown on Page 41, Section “B? A. R. A. 
Manual. 

(c) Turoar Ranius.—The radius of the throat shall not vary 
more than 1/16 in. from that specified. 

Rim 

(d) Tare Sıze.—The tape size of 28 in. wheels shall not be 
less than Tape 32 nor more than Tape 46, 30 in. wheels shall not 
be less than Tape 82 nor more than Tape 96; 33 in. wheels shall 
not be less than Tape 157 nor more than Tape 171, and 36 in. 
wheels shall not be less than Tape 233 nor more than Tape 247. 

(e) Rim InrTeRIon DIAMETER, BACK Face oF Rim.—The rim 
interior diameter, back face of rim, shall not be less than 225 in. 
for 28 in. wheels, 2454 in. for 30 in. wheels, 275% in. for 33 in. 
wheels, and 309% in. for 36 in. wheels. The maximum rim interior 
diameter, back face of rim, shall be governed by the tape size 
and rim thickness. 

(f£) Rim Inrtertorn DIAMETER, Front Face or Rim.—The rim 
interior diameter, front face of rim shall not exceed the rim in- 
terior diameter, back face of rim, nor vary under that dimension 
by more than 1⁄4 in. 

(g) THICKNESS OF R1im.—The thickness of the rim shall be 
measured radially of the wheel, on the back face of the rim, be- 
tween the inside diameter of the rim and the point at which a line 
drawn through the intersection of Line “A’”-“B” and tread of the 
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wheel, parallel to the axis of the wheel, meets the back face of 
the rim. The thickness of rim thus measured wath a standard 
A. R. A. steel wheel gage, or an approved equivalent shall not be 
less than 2% in. and shall not vary more than 1% in. on any two 
radii in any one wheel. 

(g-1) The rim thickness when measured radially on a plane 1 
tn. from front face of rim shall not vary more than \% in. on any 
two radii in any one wheel. The contour of the underside of the 
rim shall be practically symmetrical either side of the plate. 

(h) To facilitate measurement of rim thickness the radius of 
the inside edge of back face of rim shall not exceed % in. A sharp 
corner is preferable. 
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(i) Rotunpity.—All rolled to finish wheels when gaged with 
a rotundity gage shall not show an opening between the gage and 
tread at any point greater than 1/16 in. 

(j) Brock Marks on TreaD.—The maximum height of block 
marks shall not be greater than 1/64 in. 

(k) Wuptu or Rim.—The width of rim shall not vary more 
‘than \% in, from that specified. 

(1) Prane.—Wheels shall be gaged with a plane gage placed 
concentric and perpendicular to the axis of the wheel. All points 
-on the back of the rim equidistant from the center shall be within 
a variation of 1/16 in. from the plane of the same gage when 
so placed. 

Plate 


(m) THICKNESS OF PLATE.—The plate thickness may vary but 
shall not be less than that shown on the drawings. 


Hub 


(n) Diameter oF Hus.—Hub diameter may vary, but wall 
thickness of finish bored hubs shall not be less than 134 in. at 
any point for bores 7 in. or less in diameter, nor less than 134 in. 
for bores more than 7 in. in diameter, and wall thickness for 
finished bored hubs shall not vary more than % in. at any two 
points on the same wheel. 

(o) Hus Lencto.—The length of the hub shall not vary 
more than % in. from that specified. 

(p) Depression or Hus.—In connection with wheels to be 
used ‘with journal boxes bearing on front face of hub, such as 
car and tender wheels, the depression of hub below front face 
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General Dimensions Referred to in Table 1. 


of rim shall not be less, but may be as much as % in. more, 
than that specified. 

(q) Projection or Hus.—Wheels to be used with journal 
boxes bearing on back face of hub, such as locomotive truck 
wheels, shall be furnished with back face of hub machined to 
smooth dimensions, or there shall be left on the hub face from 
1/16 in. to 3/16 in. stock for finishing. 


Bore 


(r) DIAMETER OF Bore.—The diameter of rough bore shall not 
vary more than 1/16 in. over nor more than 1% in. under the 
dimensions specified. When not specified, the rough bore shall be 
34 in. less in diameter than the finished bore, subject to the above 
limitations. 

(s) Brack Spots In Hus.—Black spots will be allowed within 
2 in, of the face of the hub, but must not be of such depth that 


RAILWAY MECHANICAL ENGINEER 


457 


they will not bore out and give clear metal at finished size of bore. 
(t) ‘Eccentricity or Bore.—The eccentricity between the tread 
at line “A” “B” and the rough bore shall not exceed 3/64 in. 


Gages 


[Gages referred to are those shown in the Manual, Section B, 
pages 37, 38, 39, 40, 41 and 43.] 7 

8. Branninc.— (a) The date, (day, month and year), brand 
of manufacturer, manufacturer’s serial number and heat number 
and carbon content designation shall be legibly stamped on the 


Taste I. PERMISSIBLE VARIATIONS IN DIMENSIONS or WrovuGHT Carson 
STEEL WHeEets—See Pace 1629 ° 
Dimensions Permissible variations in dimensions 
FLANGE OVER UNDER 
(a) Height is gow sk chwes cde seese sad ¥% in. 0 
(b) Thickness .....cccccccccccccess 1/16 in. 1/16 in. 
(c) Radius of throat..........ccce08 1/16 in. 1/16 in. 
Riu - 
fe} Tape sizes .....escsoososoooooso 14 0 
e) Rim interior diameter—Back face 
Of riM ..essrcsccacs e Eaa Limited by tape 3 in. 
size and rim 
thickness 
(f) Rim interior diameter—Front face 
of rim in relation to interior di- 
ameter—Back face of rim...... 0 ¥% in. 
(g) Rim thickness from inner edge of 
back face to intersection of line 
A, B and tread.........cceeee Limited by tape 0 
. size 
Maximum ECCENTRICITY IN RELATION 
TO TREAD % IN. i 
(g-1) Variation when measured ra- l 
dially on plane 1 in. from front 
face of riM...essesssseseese oe ¥% in, 
(h) Inside edge—Back face of rim 
(measuring line) maximum ra- , 
dius Seca in Sia dee edtemes sesos ¥ in. 
(i) Maximum departure of tread from 
rotundity .....sesssoseecsesoe 1/16 in 
(j) Maximum height of block marks on 
tread: 3kibo os Wa buen eae eee oe ; 1/64 in 
(k) Width of rim..........0.00. sees ¥% in. in. 
(1) Maximum departure of any circle 
on back face from plane........ 1/16 in 
PLATE 
(m) Thickness, variation from that 
spëċifed ae iiics iw aes eedateask oes6e ue ieee ours 0 
Hus 
(n) “1. Diameter csocisercosacssn io 4o5595saeesien ces Limited by wali 
thickness 
2. Minimum thickness of wall, for 
bores 7 in. or under.......... 1% in. 
3. Minimum thickness of wall for 
OVE 7 Ns. ck ce ear oew tans 1% in. 
4. Maximum variation in thickness 
of wall in any one wheel...... P 4 in. 
(o) gth ocersasdirissdet rres oe in. ¥% in. 
(p) Depression below front face of rim in. 0 
(q) Projection beyond face of rim: 
When furnished finished....... 0 0 
When furnished rough......... 116. in. 0 
3/16 in. 
Borr 
(When not specified, rough bore 
E be 3⁄4 in. less than 
E) erene aE A a 
o Diameter of rough bore.......... 1/16 in. ¥% in. 
(s) Maximum depth of black spots in 
HEE bore within 2 in. of face 
of AUG: c i cude cas tetas os ea ei Must finish clean 
(t) Maximum eccentricity of rough 
bore in relation to tread........ 3/64 in. 


back face of the rim approximately 14 in. from the inner edge of 
the rim, as shown on sheet 49, section “D” A. R. A. Manual. 
The height of characters shall not be less than ¥% in. for hot 
stamping or 1⁄2 in. for cold stamping. 

(b) The tape size shall be plainly stencilled on the back of the 
plate in figures at least 1 in. high, i 


V. Finish 


9. Fınısn.—(a) The wheels shall be free from injurious de- 
fects, and shall have a workmanlike finish. 

(b) Wheels shall not be offered for inspection if covered with 
paint, rust or any other substance, to such an extent as to hide 
defects. 


VI. Inspection 
10. INsPECTION.—(a) Inspector representing the purchaser shall 


have free entry, at all times while work on the contract of the 
purchaser is being performed, to all parts of the manufacturer's 
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works which concern the manufacture of the material ordered. 

(b) The manufacturer shall afford the inspector, free from 
charge, all reasonable facilities and necessary gages to satisfy him 
that the wheels are being furnished in accordance with these 
specifications. Tests and inspection at the place of manufacture 
shall be made prior to shipment and free of charge to the 
purchaser. 

(c) The purchaser may make the tests to govern the acceptance 
or rejection of material in his own laboratory. or elsewhere, as 
may be decided by the purchaser. Such tests, however, shall be 
made at the expense of the purchaser. Any rejection based on 
such tests shall be reported to the manufacturer within five work- 
ing days from receipt of samples. 

(d) ‘Wheels which show injurious defects while being finished 
by the purchaser shall be rejected, and the manufacturer promptly 
notified. 

(e) Samples tested in accordance with Section 5, which repre- 
sent rejected wheels, shall be preserved for two weeks from 


al 
fom, Aot more 


hand 
t/a7 Pr; ween 


METHOD OF APPLYING STEEL WHEEL CAGE TO CHECK DEPT CF 
WITNESS CAIOVE IN FLANGE, 


METHOD CF BEOLVING STEEL WHEEL GACE TO MEASURE 
LLEA TION CE CAPPED RINS, RULE 78 


RAILWAY MECHANICAL ENGINEER 


VoL. 97. No. 7 


date of test report. In case of dissatisfaction with the results of 
the tests the manufacturer may make claim for a rehearing within 
that time. 


Gage for Steel Wheels 


The present gage for gaging steel wheels has not been found 
satisfactory, as it is too complicated for the average inspector 
or wheel lathe hand and there has been a demand for a simpler 
gage to answer all the requirements, and at the same time..a 
revision of the Code of Rules governing billing for metal in 
rolled steel wheels through the use of such a gage. The limit of 
wear line which has been placed on wheels has been found to be 
an unsatisfactory method of gaging the wheels, because of the 
fact that the treads wear hollow, and no way is provided to 
take care of this measurement. Furthermore, the rules governing 
the maintenance of locomotives issued by the I. C. C. place the 
fimit on the dimensions from the throat to the underside of the 
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back rim. This latter dimension is really the correct dimension 
for limiting the wear of steel wheels, inasmuch as this is the 
danger point and not the front rim. The Committee has gone into 
this matter carefully and has developed a gage which is sub- 
mitted for approval. This gage takes care of the measurement 
of amount of metal to be turned off the tread to restore full 
flange contour as well as the limit of rim thickness. It should 
be noticed, that it also provides a gage checking the depth and 
location of witness groove in the flange after turning. It is the 
practice of most roads to leave this witness groove in the flange 
after turning, inasmuch, in this way a large amount of serviceable 
tread metal is saved. The committee feels that inasmuch as this 
is a good practice, it should be sanctioned by the Code of Rules, 
but limitations should be put on the depth and location of the 
groove. The maximum depth is limited to 3/64 in. and the 
location to a minimum of % in. above the base line. Changes in 
the Code of Rules will be necessary to cover this point and are 
given in another portion of this report. All final gaging of 
wheels with this new gage will be on the back rim of the wheel. 
The committee realizes that while the wheels are under the cars, 
it is difficult to take this measurement, particularly, on the middle 
wheel of a six-wheel truck. The gage has therefore been de- 
signed so that it can be applied to the outside of the wheel by 
the inspectors on the track, in order to make decision as to 
whether to remove the wheel. However, the final check after 
wheel has been removed must be taken from the back side of the 
flange, as this is the real limiting dimension. The new specifica- 
tions are drawn up with such tolerances on the inside rim diameter 
as to make it more readily adaptable to this type of gage. 

The illustrations show the methods of applying the new gage 
for the various measurements. In addition to the uses shown, 
inepectors can adapt the gage for use in measuring couplers by 
cutting off the lower end, so that length over all is 5% in. The 
gage may also be used by inspectors to gage thin flanges. Figure 
8 on the moving finger of the gage represents a flange of 1 in. 
thickness. Figure 9 represents a flange of 15/16 in. thickness. 
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SKETCH SHOWING SAVING IN TRECI METAL WHEN A WITNESS 
CROOVE 18 LEFT IN FLANGE AS COMPARED TO Futl FLANGE CONTOUR 


It will be noticed that in the proposed changes in the Code of 
Rules, it is recommended that either the standard A. R. A. gage 
must be used for the measurement of the metal in billing or an 
approved equivalent. One other gage has been presented to the 
committee and changes have been made which bring it into con- 
formity with the requirements of the A. R. A. gage. This gage 
which is known as the I. D. Service Metal Wheel Gage, meets 
with the approval of your Committee and will be considered as 
an approved equivalent, under the Code of Rules. Any other 
gages which may be developed will be considered and either 
approved or condemned. 


Changes in Code of Rules 


Your Committee recommends the following changes in the Code 
of Rules to agree with recommendations made in this report: 

Rute 72.—Any circumferential seam within 334 in. limit from 
flange. 

Rue 74.—Worn FLAncEs.—Cast iron wheels under cars of less 
than 80,000 Ib. capacity with flanges having flat vertical surface 
extending 1 in. or more from tread, or flanges 15/16 in. thick or 
less, gauged at a point 3% in. above tread. 

‘Wheels under cars of 80,000 Ib. capacity or over, with flanges 
having flat vertical surface extending 7% in. or more from tread, 
or flanges 1 in. thick or less, gaged at a point 3% in. above 
tread. See Figs. 3 and 4. 


Worn FLances.—Wrought steel, steel tired, or cast steel 
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Flanges having flat vertical surface, extending 1 in. or 
See Figs. 


wheels : 
more from tread, or flanges 15/16 in. thick or less. 
3 and 4, 

Note: Wording under Figs. 3 and 4 should be changed so 
as to eliminate cast steel wheels from grouping with cast iron. 

Rute 79.—TuHin TreEAD STEEL WHEELS.—/f tread ts worn so 
that tread thickness, as shown by A. R. A. standard wheel gage or 
its approved equivalent is % in. 

STEEL TiRED WHEELS.—If tread is worn to within 1⁄4 in. of the 


‘measuring line which is the inside edge of the limit of wear groove. 


Rute 98, pace 101.—WrouGHT STEEL WHEELS.—The price for 
new wrought steel wheels shall be based on scrap value of $1.90 
for metal inside the condemning limit, which is % in., as shown 
by the Standard A. R. A. steel wheel gage or its approved equiva- 
lent, plus $1.52 for 1/16 in. of service metal (on radius of tread) 
in connection with standard full flanged contour with allowance 
for witness groove. 

SECOND PARAGRAPH ON PAGE 101 SHOULD HAVE THE FOLLOWING 
ADDED: The amount of service metal avatlable will be measured 
on back face of the rim, using the standard A. R. A. steel wheel 
gage or its approved equivalent. 

THIRD PARAGRAPH ON PAGE 101 SHOULD READ: When repairs 
are not covered by defect charge, the proper credit for any allow- 
ance of service metal must be given the owner at the rate of $1.52 
for each 1/16 in. of service metal removed, measured on radius 
of tread, in connection with full standard tread and contour with 
witness groove left in flange and charge shall be made against 
owner for any increase in service metal. The amount of service 
metal available to be measured on back face of rim, using the 
standard A. R. A. steel wheel gage or tts approved equivalent. 
In cases of slid flat wheels, loss of service metal shall be calcu- 
lated, using standard A. R. A. steel wheel gage or tts approved 
equivalent, measuring on the back face of rim. The measurement 
of amount of metal to be turned off to true up the flange or tread 
will be calculated by the use of the standard A. R. A. steel wheel 
gage or its approved equivalent, measuring on the back face of rim. 

INTERPRETATION No. 1: Should be removed from the Code. 

INTERPRETATION No. 3: Should provide an allowance for wit- 
ness groove. 

RuLeE 107. apes Item 420-D: Change to agree with above 
rule, 

Passenger Car Code of Rules 


Rute 7.—IteEm 5: This rule should be changed to permit cast 
steel wheels to have the same flange thickness limit as the wrought 
steel wheels. 

ITEM 6: Should be changed so as to group the cast steel 
wheels with the wrought steel wheels and steel tired wheels as 
regards flange wear limit. 

Item 13: To Be Changed as Follows: If tread of steel tired 
wheels is worn to within % in. of measuring line, which is the 
inside edge of the limit of wear groove. On steel wheels if tread 
is worn to l in. thickness, as shown by standard A. R. A. gage or 
its approved equivalent. 

Service metal on steel wheels ts to be measured by the stand- 
ard A. R. A. steel wheel gage or its abproved equivalent. 

Rute 8.—Item (F): Note under this rule should be changed. 

Rute 21.—Item 26: Allowance should be made for witness 
groove in the flange and note changed accordingly. 

Rue 22.—NoTE UNDER Item 55 should be changed, eliminating 
reference to the limit of wear groove and also limitations of metal 
in excess of 1% in. , 

Recommendations 


The Committee on Wheels recommends the following questions 

as discussed in this report be submitted to letter ballot: 

New specifications for cast iron wheels. 

New specifications for wrought steel wheels. 

Change in scrapping limit of wrought steel wheels. 

Change in flange thickness limit for cast steel wheels. 
Advancement of 650 lb., 700 1b., and 750 Ib. cast iron wheels 
to Standard Practice. 

6. Adoption of new steel wheel gage as recommended practice. 

The committee also recommends that the various changes in the 
Code of Rules as listed in this report be considered by the Arbi- 
tration Committee. 

This report is signed by C. F. Ripley (Chairman), A. T. & 
S. F.: O. C. Cromwell, B. & O.; L. K. Silcox, C. M. & St. P.; 
H. C. Manchester, D. L. & W.; E. W. Smith, Penn. System, 
and P. H. Dudley, N, Y. C. 
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Discussion 


[Instead of reading the report the chairman, C. T. Ripley, com- 
mented briefly on the different subjects, with explanatory remarks 
covering the reasons for the conclusions reached by the committee. ] 

Mr. Riprey: There are several changes in the specification for 
cast-iron wheels which are the result of discussions and various 
new ideas brought forward in the last few years. Chemical speci- 
fications have been added. 

The committee recommends the advancement of the new weight, 
arch plate wheels to standard practice instead of recommended 
Practice, and also suggests to the Arbitration Committee that the 
use of these wheels be made compulsory in interchange. Our ob- 
ject was to do away with the practice which now exists on some 
railroads and on some private car lines of using lighter weight and 
differently designed wheels which are not felt to be safe in opera- 
tion in mountainous territory. This subject has already been cov- 
ered in the report of the Arbitration Committee. 

The taper of the tread on both steel and cast-iron wheels was 
discussed at a joint meeting of the committee and representatives 
of the A. R. E. A. The committee felt that the existing taper 
should be retained for the present, but that consideration should 
be given to a change in the length of the 1 in 20 taper; that is, to 
come to something approaching a continuous taper or at least an 
extension of the present 1 in 20 taper closer to the edge of the rim. 
The idea in this is to get a large bearing area on the rail and thus 
increase the life of the rail. This committee desires to do every- 
thing to co-operate with the civil engineers which it can do with- 
out decreasing unduly the life of the wheels. 

The committee was requested to go into the question of grinding 
new cast-iron car wheels before they are put into service. We 
have in former reports discussed the grinding of slid-flat wheels, 
and this practice is now followed by a number of the large rail- 
ways. 

There is an advantage also in the grinding of new wheels, due 
to the fact that they are out of round, and due both to defects in 
casting and defects in mounting. Making them truly round will 
make them run better and should reduce the number of flat spots 
and be easier on both track and cars. One large railroad is fol- 
lowing this practice, and I hope their representative will discuss 
the results. 

The next subject is seams in cast-iron wheels. The committee 
recommended that the Arbitration Committee increase the severity 
of this rule in order to avoid any chance of accident due to hidden 
seams, and the Arbitration Committee’s report has covered this. 

The next subject has reference to flange thickness for cast-steel 
wheels. The manufacturers of cast-steel wheels are loath to be- 
lieve that they should be thrown in the class of the cast-iron 
wheels, due to the strength of their flanges. This committee made 
experiments on the breakage of flanges in a few classes of wheels 
for scrapping limits, under specially constructed devices in drop- 
test machines, and found this claim was well warranted. We have, 
therefore, recommended that the code of rules be changed, throw- 
ing the cast-steel wheel into the class of the rolled-steel and 
wrought-steel wheels. 

I would also like to call attention to the drawing of the steel 
wheel gage. There is an error in this drawing in the dimension 
in the right hand upper corner which was designed for measuring 
vertical flanges of cast-iron wheels. This should be % in. There 
is also one other error in the drawing showing the saving involved 
in the use of a witness groove. There is a small lip of metal 
which projects beyond the line shown for the worn flange. This 
is an error. 

I have a gage of this type here if anyone is interested in seeing 
it and its application. 

F. M. Wartnc (Penn. System): We have had no experience 
in buying cast-iron wheels to chemical specification and therefore 
have no suggestion to offer on the proposed specifications. There 
were just a few points to which I would like to call the attention 
of the committee and possibly ask for a little further explanation. 

On the table showing the height of drep for the different weights 
of wheels, the 850-lb. wheel is given a 13-ft. drop. It seemed to 
us that might possibly be 15 ft., in order to be in line with the 
proportion existing in the drops of other weignts of wheels. 

Under the section on chemical composition we have been petting 
some cast-iron wheels in which the corabined carbon would run as 
high as one per cent, and we questioned whether those wheels 
(apparently good in every other respect, sound, good chill, met all 
the thermal and drop tests satisfactorily) should be rejected be- 
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cause they were one per cent instead of 9/10 per cent combined 
carbon. 

Manganese is limited to .50 as minimum, but we sometimes get 
wheels which run .13 or 14 sulphur with .45 manganese, and it 
was a question in our minds whether those wheels were properly 
rejected as they would be under a strict interpretation of these 
specifications. . 


Condemning Limit for Steel Wheels 


The only other point we have to bring up is in connection with 
the rolled-steel wheel condemning limit. Your committee recom- 
mended that the condemning limit for rolled-steel wheels in freight 
car service be reduced % in. and the limits for tender and box car 
wheels be left as they are now shown in the standard 1 in. We 
think that this does not fully cover the present conditions where 
larger axles, such as the E and F axle, and heavier wheel loads 
have come into use since the original limits were prepared. 

We would be glad to have the committee give consideration to 
this suggestion, and if it meets with their approval, perhaps incor- 
porate it with their report today or make such modification of our 
suggestion as they may see fit. 

We would suggest that the recommendation read as follows: 

“The minimum rim thickness for condemning limit shall be 34 in. 
for wheels on all axles in freight service up to and including the 
E axle, 6 in. by 11 in., and for all axles in passenger service up 
to and including the D axles, 514 in. by 10 in. The minimum l-in. 
thickness of rim shall be maintained for wheels on the F axles, 
6% in. by 12 in., in freight service, and for the E and F axles in 
passenger service and for all tender and engine truck wheels. 

Mr. Ripley: As regards the height of drop, this was a ques- 
tion given considerable discussion. You will note in our report we 
did not recommend that the 850-Ib. wheel be advanced to standard. 
There are some indications that our design in that weight is not 
what it should be as yet. 

The experiments at the plants with the drop tests which have 

been made seem to indicate that in this design 13 ft. is a proper 
height for the test. However, that particular wheel is going to be 
studied further by the committee in the coming year, possibly rec- 
ommending changes in the design and in the specification for the 
axle. 
I wish to call to your attention that under that table there is a 
new clause which makes the drop test mean something; that is, it 
says that if a wheel cracks at the third blow, or if it is rejected 
under the old system, we had to keep hammering it until it broke 
in half; in other words, we put the teeth into that test, as well as 
several other tests, that make them mean something, so that this 
specification for 13 ft. means a whole lot more than the old speci- 
fication for 15 ft. 

As regards the carbon allowance, that question was one which 
involved a great deal of argument. In the majority opinion of 
the committee, 0.90 per cent was as high as the carbon should go, 
the idea being that this carbon indicates the annealing. That is 
the real story, how it is annealed after being taken out of the 
molds. If not handled properly, the combined carbon is liable to 
be high and this causes wheels to snap in service, breaking at the 

late. 

: As regards manganese, sulphur and carbon content, the manu- 
facturers in their meeting, after much argument, finally accepted 
this specification as one which they could meet and which they felt 
would make a good wheel. I believe the limits which we have set, 
while not as close and as fine as some representatives have wanted, 
are fair both from the users’ and manufacturers’ viewpoints and 
should result in a high quality product. 

When it comes to the condemning limit for steel wheels, I must 
say that the committee did not give particular consideration to this 
F axle. Unfortunately there are very few roads using this axle 
and there is a limited experience from which we could judge. We © 
will, however, be very glad to give that consideration and gather 
some data. Jt is possible that the limit should be different on this 
very large axle. We do not, however, wish to go along with the 
recommendation that the passenger car wheels have their condemn- 
ing limit cut down at the present time. We may feel that it is 
proper practice, but inasmuch as we can get the service life out 
of these wheels by transferring them from passenger service to 
freight service after they have reached this limit, why not go along 
at least for a year or two in that way? Then, if the practice proves 
as we believe it will, to be entirely safe, we can go still further and 
make the limit the same on passenger cars and freight Cars, 

Mr. Coddington (N. & W.) (written discussion): After re- 
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viewing this excellent and thorough report the Wheel Committee 
has prepared on this subject, it was with some hesitation that the 
writer consented to prepare a discussion upon certain features of 
the report. 

The action of the committee in recommending a reduction of 1⁄4 
in. in the rim thickness condemning limit for wrought steel wheels 
in freight service is going to result in marked economy in the use 
of steel wheels if adopted as a standard practice, since it increases 
the available service metal of the wheel 16 per cent. In confirma- 
tion of the findings of the committee as to the safety of such wheels, 
it may be of interest to state that before the Federal laws fixed 
the limits of wear for wrought steel wheels in tender service, it 
was the practice on the road with which the writer is associated to 
use under locomotive tenders wheels that were outlawed by the 
Interchange Rules for rim thickness, and no wheel failures ever 
resulted from this practice. A number of wrought steel wheels 
have been removed from freight service with only % in. rim thick- 
ness. In no instance has a wrought steel wheel with rim thickness 
even below the recommended limits failed or shown any indica- 
tion of failure in service. 


Carbon Content and Flange Wear 


Under the caption “Mating,” it is specified that steel wheels be 
stamped by the manufacturers with the carbon range. There has 
been a general impression that the carbon content was a very 
potent factor entering into the rate of flange wear. The opinion 
on the Norfolk & Western was that the carbon content was an 
important factor in flange wear until the conclusion of some ex- 
tensive tests indicated that unless the carbon range was ten or more 
points, the influence did not necessarily affect the flange wea’. 
This conclusion was reached ace the following information was 
established : 


Average 
Difference in flange wear in inches 
carbon between No. of -— 
wheels of cach pair service High _ Low 
considered (per cent) periods carbon carbon 
OO st haks van Oiaaleyed awe 12 12 .09 
OF E E E 55 All .09 
LAN er nee ar rer ae rr erg rere oer 27 13 11 
(OS: Bsa Ruan teehee oes . 34 11 13 
OE icacha RGA iste ase E 35 .11 .09 
OS Era EA AEREE NA 32 .11 13 
MG.” Scion 43. E a etnd edad 24 .08 .12 
BOA? E E E E E E E E ep 18 -14 .10 
OR. Sraa ee. Rew Maen Maen 15 .69 11 
OO? iat dite Guetta ate aoe Be nee 11 .14 .08 
Pa A E EE een ar E aeracoee 7 .10 17 
Ch geek oat eke er wens 4 .09 13 
LS oli E E ae cade 7 .09 14 
ids We Bae Cte Poe Rees 6 .08 .10 
oe ee ere aes 6 .05 .22 
SOL: to G09 ve oo iaaa eek es 263 11 .11 
PhO NO! S S. E E EE EEE 30 .08 .15 
(OK 10. a E EEE T EE 293 .11 ell 


The first column in the table refers to the number of points dif- 
ference in carbon; the second column shows the number of runs 


the wheels considered have made, while the flange wear is shown © 


in the third and fourth columns. For instance, where the differ- 
ence in carbon is one point, the average flange wear of the higher 
carbon is entered under “High Carbon” and the low carbon under 
“Low Carbon.” It will be noticed that the maximum flange wear 
does not follow the condition of high and low carbon until a dif- 
ference of ten points is considered. From ten points up to fourteen 
points, both inclusive, the flange wear on the low carbon wheels is 
greater. — 

The summary under this table puts the subject in a more con- 
densed form. With a carbon range of one to nine, inclusive, in 
which 263 service periods were considered, the average flange wear 
for the high carbon wheels and the low carbon wheels was iden- 
tical, viz., 0.11. From ten to fourteen points difference, inclusive, 
30 service periods considered, the average flange wear was .08 for 
the high carbon and .15 for the low carbon wheels. 

The recognition of the influence of the carbon content with ref- 
erence to wearing properties, is all right, but it 1s believed that a 
difference of ten points would be a more practical range than five 
points. 


Interior Diameter of Rim 


Under the subject, “Rim Interior Diameter, Back Face of Rim,” 
the minimum rim interior diameter for the 33-in. wheels is fixed at 
2754 in. Reference is made particularly to the 33-in. whecls, as 
this size of wheel is in more general use. In fixing this dimension 
consideration should be given the diameter at which wheels would 
be scrapped according to the proposed rules. A wheel with 2754 in. 
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inside diameter of rim, plus 134 in. diametrical rim thickness, 
equals 291% in. tread diameter at the scrapping limit. This dimen- 
sion is 7% in. under the existing scrapping limit, which is 34 in. 
above the limit of wear groove based on a diameter of 2914-in. 

Some trouble has already been experienced i in wearing 33-in. di- 
ameter wheels down to their present scrapping limit on account of 
the shimming required to maintain coupler height and truck clear- 
ances, and for this reason the scrapping diameter of the wheel 
measured over the rim should be lowered as little as possible below 
the existing practice, and in order to better meet this condition, 
it is believed, and it seems consistent, that the minimum interior 
rim diameter should be 27% in. instead of 27% in. This change ` 
will bring the diameter at the scrapping limit more nearly to what 
it has formerly been and will avoid the use of wheels with excess 
material in the rim that cannot be utilized in service. Since the 
committee recommends that the minimum tape be increased five 
points, it does not appear consistent to recommend a decrease in 
the rim interior diameter. 

While reference is made only to the 33-in. diameter wheels, the 
same deductions might apply to wheels of 28, 30 and 36 in. diameter. 

Reference is made to Interchange Rule No. 98, which fixes the 
basis for accounting for the value of wrought steel wheels, but it 
does not fix a maximum limitation for this charge. The existing 
rule specifies that the charge for wheels shall not be in excess of 
)\%4-in. service metal. In view of the changes made to provide for 
utilizing 4% in. additional tread thickness, it is believed that the 
present 114-in. limit should be increased to 134-in. of service metal. 

The purpose for recommending such a limit is that under cer- 
tain conditions a road applying new wheels of maximum tape di- 
mensions and minimum interior rim diameter would be charging 
an extortionate price for the material furnished. For example, and 
to use an extreme case, should a wheel with 27}-in. minimum rim 
diameter, with a maximum tape of 171, be applied on a foreign 
line, according to the proposed ruling, charge could be made against 
the owning road for 2%%4-in. service metal, which, at the existing 
rate, would amount to $54.72 per wheel. 

At the present time, wrought steel wheels can be purchased in 
quantities at between $30 and $35 each. This additional charge of 
approximately $20 in excess of the cost of the wheel would be a 
hardship upon the owning road, and it is quite probable that rail- 
roads applying steel whecls to foreign cars might exploit this prac- 
tice as a matter of revenue. 


Steel Wheel Gage 


The adoption of a wheel gage as recommended marks a step of 
progress in wheel gage design. A gage of this design is not new 
and untried, as a similar one has been employed on the Norfolk & 
Western for a number of years. Its adaptability for the service 
and advantages gained by its use have been thoroughly established. 

One point of particular importance is that with this system of 
measuring, the rim thickness is gaged from the inside edge of the 
rim, from which point the critical dimension for rim thickness 1s 
measured and no provision has previously been made for determin- 
ing this very important dimension, 

The convenience by which the amount of service metal to be 
removed in restoring the contour of a worn wheel and at the same 
time determine the amount of available service metal remaining, 
after the restoration of the contour, are particularly advantageous 
features of the proposed gage. 

It is also observed that in this gage, provision has been made for 
taking care of all wheel tread and rim dimensions, thus making it 
unnecessary to carry additional gages. 


Re-mating Worn Wheels 


The committee in the introduction of the proposed standard 
wheel gage has referred only to its application in interchange pro- 
ceedings. Since the same gage can be employed in the conserva- 
tion of service metal when wheels are scheduled for turning, brief 
mention will be made of possible economies resulting from its use 
in this connection. By using this gage and a conveniently ar- 
ranged table, the finished tape size of a worn wheel can be readily 
determined and this size marked on the plate of the wheel. It has 
been found profitable, as well as practicable, in handling steel 
wheels scheduled for turning, to strip and re-mate wheels that vary 
five tape points in finished tape size. By following this practice 
and re-mating wheels marked to finish at like tape sizes, the turning 
operation can he accomplished with a minimum loss of available 
wearing material. 

Anticipating that the remounting program will immediately 
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come into the minds of many, assurance is given that it has been 
found by careful selection, the wheels can be remounted without 
having to refit by boring the wheels or turning the axles. In a 
shop where this practice has been standard for several years, it 
is rarely ever necessary to refit by boring or turning. 

_ The economies resulting from this practice of handling wheels 
are of such proportions as to appear almost spectacular. Con- 
sidering a group of 50 pairs of wheels as they went through the 
shop without selection, a record was kept of the available wearing 
material saved on these 50 pairs or 100 wheels by re-mating and 
turning according to the dictation of the wheel gage. It was 
found that 25 7/16 in. of service metal was saved in this one 
group of wheels over what would have been the experience had 
they been turned as pairs. 

The value of this service metal on the basis of the A. R. A. 
allowance for 1/16 in. is $390.64. Allowing $90 additional cost 
for stripping and re-mating, which is a liberal allowance, there 
is still a net saving of $300 or an average of $3 a wheel. 

By requiring the wheel shop to make a report of all whecls 
turned according to a standard form, it is posstble for the proper 
supervising officer to determine if the wheels were turned with the 
minimum loss of service metal. The form referred to has the 
following headings : 


Report of Wrought Steel Wheels Turned for Week Ending...... 
Wheel No.... Gage Reading.... Tape Before Turning.... 
After Turning.... Turned Acct. of.... 


The same practice of conserving service metal can be applied 
in the handling of locomotive flanged tires as well as the handling 
of car wheels. In addition to the use and the conservation of 
metal in the handling of steel wheels, the same application of the 
gage will apply in the handling of steel tires. 

H. M. North (Pullman Company): Our experience supports 
the conclusion of this committee as shown in this report in that 
feature which intimately concerns the Pullman Company—the 
conservation of metal in the rolled steel passenger wheels. There 
has been under way at the Pullman Car Works at Pulkman and 
in the shops of the Pullman Company about the United States for 
about nine months past a faithful effort to determine if we were 
securing the utmost mileage consistent with complete safety which 
the wheel we purchase can render. We found great need of 
some such mechanical device as he has shown for determining 
what amount of metal should be turned off from the wheels and 
how it should be done. It need not be one precise type of gage 
or gages, but the result should be that which the committee rec- 
ommends in its report. 

The old question of whether a witness groove is safe or unsafe 
has been treated thoroughly. Speaking for the Pullman Company, 
I wish to subscribe to the depth measuring horizontally into the 
flange which the committee recommends ; that is, 3/64 in. In many 
sections which were laid out on the drafting table from worn 
wheel sections, secured by plaster of Paris casts, in no case did 
the groove of that depth encroach to the throat of the wheel. 
In no case was there evidence that it might engage a sharply 
worn switch, switch point, or sharp frog. 

The results of the Pullman Company study and effort are shown 
in carefully made-up graphic forms which are at the disposition 
of the members who are particularly interested. 

H. J. Force (D. L. & W.): I want to refer to one or two 
points brought out by Mr. Waring with reference to the carbon 
and sulphur contents of cast iron wheels. I have done a great 
deal of work with this committee in connection with the chemical 
and physical requirements of cast iron wheels and every member 
ot that committee fully realizes the responsibility upon his shoul- 
ders for a new specification for cast iron wheels. 


Tests Determine Cause of Wheel Failures 


The committee in going into this work has tried first of all 
to find out why it was that some of these cast iron wheels have 
failed in service. and I have taken a large number of wheels which 
have failed and which have caused wrecks and derailments and 
submitted them to very careful chemical analysis, we find that in 
nearly every case those wheels are sometimes as high as 1.25 
and 1.30 and the combined carbon in many of them is around .90 
and .95. Therefore by taking into account these various elements 
we Can arrive at a conclusion that a composition of that kind is 
more or less dangerous and the specification therefore has been 
set at not more than .90 carbon. 

On the other hand, higher carbon than .90 will increase the 
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shrinkage in the cast iron wheel, making it much more difficult 
to anneal and relieve shrinkage strains. Therefore, with a carbon 
very much lower than .90 we have less difficulty in making the 
proper annealment. 


Sulphur Content in Cast Iron Wheels 


In reference to the sulphur content, that is probably one of the 
most sinister elements we have to deal with in cast iron, and 
as you gentlemen all know in no other specification have we a 
sulphur content above .12 and with the cast iron wheels we 
allow it to go up as high at the present time as .16 and to be 
gradually reduced down to .14 per cent. 

In order to test out these theories we have taken a number 
of wheels and repeated the thermal test. The new thermal test 
as applied in this specification has been increased from 1% in. to 
134 in. and 2 in., according to the weight of the wheel. We 
have also said in the specification that the wheel must stay in the 
thermal test two minutes and not crack, while in the old require- 
ment the wheel may crack in the thermal test but not crack through 
into the rim. 

I have taken those wheels and laid them in the sand, put on 
the test and held it for ten minutes, and have taken the wheel 
out and have reapplied that ten or eleven times before I was able 
to break that wheel. There is a wonderful improvement over the 
old wheel and the composition on those wheels is very close to 
./0 combined carbon, proving again that if we go into the higher 
carbon we are more than likely to have failures. 

I would also remind you, that your specification for steel wheels 
is not more than .85 carbon. In that case your carbon is all 
combined. Therefore we certainly should have a lower com- 
bined carbon in the cast iron for the reason that the carbon in 
cast iron and in steel is in exactly the same combination. The 
higher the combined carbon the more brittle the steel or the 
iron will become. On the other hand, with cast iron wheels we 
have high sulphur and high phosphorus. Therefore it is impor- 
tant that these elements should be controlled as closely as possible. 

The Association of Manufacturers of Chilled Car Wheels has 
endorsed these specifications. The wheel manufacturers realize 
that a better wheel must be produced and the only way it can be 
produced is by closely controlling the chemical composition. 

When wheels are placed in the soaking pit, they are piled 14 or 
15 high, and the wheels that are on the top and the bottom are 
going to be the weakest wheels for the reason that they will not 
be as thoroughly annealed as the wheels in. the middle. There- 
fore, if the carbon content is at the extreme top limit, of nearly 
one per cent, it is very evident that that type of wheel is going 
to fail if placed in service, and those things must be taken into 
consideration. 

Being closely connected with a foundry for the past 14 years, I 
know that there is no difficulty whatever in making wheels with 
combined carbon, well below .90. It is the practice of many car 
wheel makers when they are melting iron to use a mixture where 
they are trying to melt ten pounds of iron with one pound of 
coal. The result is they never get the iron hot enough to absorb 
the carbon, and the result is low carbon, high shrinkage, and a very 
defective, inferior and dirty wheel, sometimes with blow holes 
in it. There is no reason whatever why the quantity of iron 
cannot be reduced in proportion to the coke charged, and make it 
a formula of 1 to 8. In each case if the process is properly car- 
ried out by men of experience, they can produce and have pro- 
duced, on these tests, over 45,000 cast iron wheels which we closely 
followed through, and which do meet these specifications. 

O. C. Cromwell (B. & O.): The chemical analysis of wheels 
is a matter that has been studied for a number of years and has 
been considered by the wheel committee, necessarily for a con- 
siderable period of time, because of the location of the makers 
in the different sections of the country. Conditions vary so that 
it is necessary to take time and considerable data before coming 
to a conclusion. 

The Baltimore & Ohio has been studying this question of 
chemistry of wheels for about 30 years. I think some other rail- 
roads have studied it nearly as long. The difficulty of the wheel 
committee was to arrive at proportions that would not bring hard- 
ship on anybody, and yet produce the best results. 

There has been a demand for improvement in the specifications, 
and that is one of the clauses that is introduced. We have also 
increased the severity of the tests. Mr. Waring spoke of the 
decrease in the number of blows on the 850-lb. wheel from 15 to 13. 
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That was very thoroughly discussed, and that wheel is under 
further consideration. 

The manufacturers of chilled iron wheels have been in very 
close touch with the committee in the preparation of these specif- 
ications and action has not been taken without being thoroughly 
in conference with them. 

The thermal test is one that has been made considerably more 
stringent. We believe that that more nearly approximates service 
conditions than any other of the tests, and we are giving it very 
close consideration. 

In our investigation of the service of wheels we found a great 
many rolled steel wheels being taken out of service because of 
not having sufficient metal in the tread to get the third turning, 
and for that reason we have increased the number of tape sizes 
so as to be sure in all cases we will get a life of three runs out 
of the wheel. The use of the rolled steel wheel on 6-in. by 11-in. 
axles in freight car service is a matter that the committee had 
not very much data upon and consequently was glad to have the 
information that is presented to them today. l 

Mr. Knapp (N. Y. C.): I would like to say in behalf of the 
committee that in writing steel wheel specifications we attempted 
to overcome some of the uncertain features that were present in 
the former specifications and finally concluded that each member 
of the committee should become as thoroughly familiar with mill 
practice as it was practicable to do in addition to his knowledge 
of railroad practice in using solid steel wheels. 

Each member of the committee has visited for some length of 
time, at least one wheel plant; some of us, several of them. The 
specifications were gone over with the manufacturers paragraph 
by paragraph and the final development represents our best thought 
in promoting the interests of the purchasers of wrought steel 
wheels. 

In connection with the paragraph relating to mating by carbon 
content, the New York Central has required wheels to be related 
in carbon content for ten years and we have not as yet developed 
any reason for abandoning that practice. 
of five points as mentioned really permit a range of six points in 
carbon content. This only applies when specified by the purchaser. 
Each railroad may follow its own best judgment in indicating the 
carbon ranges for its wheels. 

The principal change in the specification is in reference to the 
rim. Heretofore the specifications touched but lightly upon rim 
dimensions, although the rim is the only thing that we get out 
of a steel wheel for the money we pay for it. The rims were 
permitted to vary to the extent of 3/16 in. under the 2% in. that 
we bought and paid for, the only requirement to the manufacturer 
touching upon average rim thickness. It was perhaps overlooked 
many times that two wheels of the same tape size might have 
3/16 in. under in one rim and 3/16 in. over the standard in the 
other, but in the practice of nearly all railroads the wheels would 
be mated to the tape size and scrapped together. The average 
rim thickness did not appear to the committee as a proper method 
of judging wheels in accepting them at the steel wheel plants. 

Regarding the rim interior diameters to which Mr. Coddington 
referred, I would like to call the attention of the members of the 
association to the fact that the rim interior diameters were never 
mentioned heretofore. The only definite control of the wheel rim 
was by tape sizes, five tapes under and nine tapes over. There 
was an additional feature, the limit of wear groove. We have 
finally drawn the specification in such a way as to fix the interior 
diameter of the rim and the exterior diameter so that no wheel 
purchased will have less than a 2!4-in. rim thickness. If there 
is any tolerance or variation in that important dimension it is 
required to be over. 

As to the 275-in. particularly referred to by Mr. Coddington 
for the 33-in. diameter wheel, we considered seriously specifying 
a fixed diameter for the interior diameter of the 33-in. and all 
other diameter wheels. We soon found that if we were to specify 
that dimension the manufacturers would simply machine off the 
metal that might be rolled into the rim. It is a rolling proposition 
and we would pay for the machining and we would lose what- 
ever extra metal might obtain in the rim under 28 in. maximum 
diameter. We have drawn these specifications so as to specify 
that no wheels shall be less than 33 in. outside diameter and if 
any variation in the interior diameter obtains it will thicken the 
rim rather than make it less in thickness. 

The other feature referred to by Mr. Coddington is in con- 
nection with interchange charges. The rates per 1/16 in. of metal, 
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I understand, are fixed by the Arbitration Committee. We feel 
that we have drawn the specification in reference to sixteenths 
service metal in such a way as to insure every purchaser the 
full thickness to start with. 

The price that one wheel may bring in interchange is so far 
as I can see amply protected by the rules governing the inter- 
change of various wheels. The elimination of the limit of wear 
groove and the measurement of the wheels on the back insures 
that no wheel may be placed in service with a less thickness than 
is considered proper through the critical line and all measure- 
ments for interchanges will be conducted by means of that gage 
and through that dimension: 

J. H. Gibboney (N. & W.): I hesitate to make any further 
addition to this discussion, but the Norfolk & Western wants to 
go on record in favor of any movement toward adopting a 
chemical limitation for cast iron wheels. The Norfolk & Western 
has not been buying wheels in any great quantities in the past 
years, but it has been manufacturing wheels in large quantities 
for 40 years, and the question of chemical limitations to control 
our practice has been closely followed for at least 30 years to 
cover such features as the proper selection of materials, scrap 
and pig irons, and measuring of those materials on that basis 
and following the product as it came from the cupola. 

We want to go on record that the chemical composition of cast 
iron has a direct bearing on safety and service. That is estab- 
lished by our records. The limitations that have been advanced 
by the committee are liberal and really workable. I believe they 
would defeat the entire purpose we have in mind by making those 
limitations too exact or too liberal. The committee has struck a 
happy medium, one that we have been following with a slight 
modification with reference to carbon for a great many years. 

Ten years ago or more our railroad commenced to agitate the 
question of controlling sulphur. The controlling of sulphur in 
cast iron is not only in the matter of cupola operation but it is. 
a matter of economics. 

We have thousands and thousands of cast iron wheels in this 
country of high sulphur content and those wheels must be re- 
melted into the product we get today if the cast iron wheel is to 
be economical. Therefore, it is up to us to determine how far 
we can gc. On the Norfolk & ‘Western we use a certain propor- 
tion of foreign wheels and a large proportion of our own wheels. 
In that way we have been able to keep our sulphur content low. 
The committee in dealing with the matter of sulphur has adopted 
the suggestion of a sliding scale for sulphur content which wil? 
allow the use of a great number of wheels for remelting. 

H. T. Bentley (C. & N. W.): The committee should be com- 
mended for an important step in advance and 7 would like to 
suggest a rising vote of thanks to the committee. 

(Whereupon the convention arose en masse.) 

Mr. Ripley: I move that the report be adopted and the recom- 
mendations contained submitted to letter ballot for adoption. 

(This motion was seconded and carried.) 


Union Station at Toronto, Used as an Office Building, but 
Not Yet by Trains 


Report of the Committee on Tank Cars 


Investigation of Proposed Designs of Bottom Outlet Valve 
—Other Changes in Construction Considered 


HIS COMMITTEE during the past year has given consideration 

to various detailed devices which tend toward the improve- 

ment of tank cars; a number of such devices having been 
submitted to the committee for approval. 


Safety Valve 


In view of the results obtained from safety valve tests, as 
covered in previous reports of this committee, it was decided to 
appoint a sub-committee to work in conjunction with a similar 
committee of the American Petroleum Institute. 

This sub-committee will prepare gages for existing valves with 
a view of securing greater accuracy in the construction and main- 
tenance of these valves so as to avoid leakage at low pressures. 
The sub-committee will also consider safety valves of new design 
which may be submitted to the association, and will give special 
consideration to a safety valve using a frangible disc in order to 
overcome the leakage of low pressure. 

This sub-committee will also give consideration to safety valves 
for Class V chlorine tank cars, with a view toward standardization 
of the bolting flange. 


Bottom Outlet Valve 


The sub-committee appointed to investigate this subject has 
secured valuable data in connection with valves of various de- 
signs submitted to them for trial service. The report of the sub- 
committee states, in part, as follows: 

“Up to March 1, 1923, 35 designs were considered by the com- 
mittee, of which 20 are modifications of the present plunger type, 
11 are designs of the plug type, two are the rotary disc type, one 
a combination of valve and outlet cap, and one a new design of 
bottom outlet chamber, above which any type of valve may be 
used. 

Of the 36 ideas considered by the committee 27 have been ap- 
proved for service trial. 

Of these 27 nine have been abandoned on account of having 
proved unsatisfactory under service trials. 

Of the 27 ideas approved for trial 6 have not been heard from 
since their installation, or have neglected to report to the sub- 
committee. However, general claims of satisfactory performance 
have been made by the designers of several of these valves. 

Of the 27 ideas approved for trial, 3 have not been installed on 
tank cars for service trials. 

Of the 27 ideas approved for trial 2, one for outlet valve 
chamber and one for outlet cap combined with a valve, are still 
undergoing trial, although neither of them is intended to solve 
the problem of a tight bottom outlet valve, and so far no definite 
reports of performance have been submitted to the sub-committee. 

The remaining seven valves are still undergoing trial and re- 
ports of performance are being submitted regularly on the sub- 
committee’s standard form of questionnaire. Out of these seven 
valves, Nos. 2, 7, 17 and 22, show signs of being equal, if not 
superior to the ordinary valve now in use. Valve No. 8 has given 
fairly good results, but is quite complicated. Numbers 13 and 
18 have not made a satisfactory showing, although still under- 
going trial. It is a question whether further trial should be 
allowed.” 

The sub-committee’s detailed report is attached as an appendix. 

In order to make an intelligent comparison of the valves under 
test as compared with the existing standard outlet valve, the sub- 
committee was instructed to compare the performance of valves 
under test with present standard valves on an equal number of 
cars. This comparison to be made by two tank car companies, 
(Union Tank Car Co. and Texas Company) each company to 
make test of 15 valves. 


Dome Closing Arrangement 


Circular No. D. V.-274 has been issued on account of a mis- 
print in the first paragraph of Section 7 (d) of the Specifications 
for Class III Tank Cars. as revised in 1922, to include “New cars.” 

Several designs of the bolted type cover have been submitted to 
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the committee by various tank car builders, and in a majority of 
cases, the design has been approved after certain modifications 
were made. 

It appears to the committee that certain fundamentals could be 
established by them in connection with this type of dome cover 
and it has, therefore, been arranged for the sub-committee on 
safety valves to also undertake the study of various types of dome 
closing arrangements with a view of standardizing certain features. 
The committee appointed by the American Petroleum Institute 
is to co-operate in this matter. 


Failure of Heads of Tanks 


There have been reported a number of cases of failures of heads 
on tanks originally anchored by head blocks but afterwards trans- 
ferred to steel underframes and center anchorage applied, those 
failures being traceable to damage from impact on the head blocks. 

This matter has been referred to the Arbitration Committee, 
which recommends that a circular be issued by the Committee on 
Tank Cars, calling attention to the importance of seeing that cars 
with heads damaged by impact are returned to the owners for 
application of reinforced shoes as required by the specifications. 
Circular No. 299 has been issued covering this matter. 


Tests of Tanks of Class IV Tank Cars 


It is recommended that Paragraph 23, Page 35, covering Speci- 
fications for Tank Cars be revised to the extent that the test 
period for Class IV tank cars should be made the same as for 
Class III tank cars. 


Flashing Openings in Dome 
Casing Class IV Tank Cars 


The Bureau of Explosives called the committee’s attention to 
Section 7, (a) of the Tank Car Specifications for Class IV Tank 
Cars which provides that—“Openings through the lagging shall 
be flashed around projections to prevent admission of water.” 
This does not specifically state that the tops of the domes must 
be so constructed that liquid cannot enter between the dome wall 
and outer shell. On account of numerous accidents due to the 
absorption by the lagging material of gasoline, thus giving off a 
dangerous vapor, the committee recommends that the specifications 
be changed accordingly. 


Special Marking on Multiple Unit Tank Cars 


The question was brought up by a shipper of multiple unit tank 
cars making regular shipments of liquid chlorine in drums, whether 
or not these cars shall bear some marks of identification which 
will indicate that the design of the car has been approved by the 
Tank Car Committee. 

As shipments of this character are now covered by Interstate 
Commerce Commission regulations, the transportation of this ma- 
terial in drums is under the jurisdiction of the Bureau of Ex- 
plosives, which passes upon certain constructive features of these 
cars. The Tank Car Committee has tabled this subject until some 
decision is made by the Interstate Commerce Commission. 


Adjusting Safety Valves on Tank Cars 


Specifications for tank cars standard, revised 1920, specify that 
safety valves on tank cars adjusted to 25 1b., a tolerance of 3 1b. 
above and below the specified pressure, is allowed. This means 
that valves opening at 22 lb. or 28 lb. do not require adjusting. 

Owners of tank cars are not receiving any benefit from this 
specified tolerance, because billing repair cards do not specify at 
what pressure the valves opened, nor is any reason given why 
it was necessary to adjust the valves. The committee, therefore, 
recommends that the Arbitration Committee add a requirement 
to Interchange Rule No. 9 to show the pressure at which the 
safety valve opens to justify the charge for adjusting. 


The following changes are recommended in the Tank Car 
Specifications : 
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Safety Valve Plug, shown in Fig. 9-A, should indicate a groove 
at the end of the thread in order to facilitate the threading. The 
bottom of the 1 in. cored recess should be provided with a fillet so 
as not to weaken the plug at the clearance groove. 

Under paragraph 2-B, specifications for rivets for Class III 
tank cars, should be revised to read the same as paragraph 2-B 
under specifications for Class IV tank cars. It is recommended 
that the drainage hole in the safety valve housing be raised % in., 
making the dimension from the top of the housing to the center 
line of the drainage hole 2-5/16 in. instead of 2-7/16 in. in order 
to lessen the probability of drilling the drainage hole through 
and into the housing proper. 


Appendix to Report of 
Committee on Tank Cars 


Report of Sub-Committee on 
| Bottom Discharge Outlets 


(In the appendix the sub-committee presented a list of all the 
bottom discharge outlets submitted for trial. The ones shown 
below are those which the sub-committee reports are equal or 
superior to the standard design. Of the others referred to No. 8 
ts the Carr Valve, No. 13 the Dodge Valve and No. 18 the Garrett 
Valve. Editor). 


No. 2. Positive Self-Locking Valve, designed by the American 
Car & Foundry Company, 165 Broadway, New York, N. Y., 
plunger type, employing the use of special outlet valve casting. 
The valve mechanism is all in the bottom of the tank, which is 
attached to the bottom discharge casting by a tapered thread 
joint. This permits removal of the mechanism for replacement 
or repairs without disturbing the outlet casting. This valve was 
installed on T. C. X. 177 about March 2, 1922, and, together with 
another valve of the same type recently installed on T. C. X. 3026, 
has made a total of 21 trips under load, reports of which show 
only two cases of sticking and two cases of leakage. Leakage 
was at the rate of but 50 to 150 drops per minute. The last re- 
port on this valve was dated February 13, 1923. No objectionable 
features have been reported, and the general opinion is that the 
valve is easy to operate. There is practically no difference in 
time required for unloading through this valve as compared with 
the ordinary plunger type in general use. 

No. 7. Carll Valve, designed by A. B. Carll, assistant engi- 
neer, Gulf Refining Company, Pittsburgh, Pa., double seated 
plunger type with seat on outlet chamber which screws into outlet 
flange. Installed September 15, 1921, on two cars, G. R. C. X. 
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2864 and G. R. C. X. 2865, which are used for transportation 
of kerosene and gasoline. Eleven trips under load have been re- 
ported, two of which show slight leakage. The latest report 
received covering the performance of this valve is dated June 15, 
1922, at which time Mr. Carll advised that on account of one of 
these cars having been involved in a wreck, two new bottom outlet 
flanges were being made of cast steel and will be used to replace 
the two cast iron flanges with which these cars are equipped. The 
matter of further reports of performance of these valves has been 
taken up with Mr. Carll. 

No. 17. Everlasting Valve, designed by the Everlasting Valve 
Company, 2 Rector street, New York, N. Y., sliding disc type. 
Installed on T. C. X. 2906, used in the gasoline service. Reports 
of 27 trips under load have been received, six of which show slight 
leakage. Trials extend over a period of about three years. The 
valve has been shopped three times for repairs. Practically all 
reports comment favorably on the way this valve functions. One 
of the reported leakages was supposed to have been caused by 
corrosion, but as the valve made a successful trip without further 
attention or repairs immediately following this reported leakage, 
corrosion was evidently not the cause. Two of the leakages were 
reported by the inventor of another valve, which is also under 
trial. 

No. 22. Merco-Nordstrom Valve, designed by the Merrill 
Company, Chicago and San Francisco, plug type. Valve self- 
lubricating. Complete unit attached to outlet flange. This valve 
has been installed on tank cars G. A. T. X. 6198 and 6187, used 
in the gasoline service. Fifteen trips under load have been re- 
ported, two of which show slight leakage of from 15 to 35 drops 
per minute. No sticking of the valve reported, but in two cases 
the valve showed stiffness. One of the leaks reported was due 
to the valve not being entirely closed. Closing the valve stopped 
the leak. 

The report is signed by C. E. Chambers (Chairman), superin- 
tendent motive power and equipment, Central Railroad of New 
Jersey; C. T. Ripley, chief mechanical engineer, Atchison, Topeka 
and Santa Fe; Geo. McCormick, general superintendent motive 
power, Southern Pacific; W. C. Lindner, chief car inspector, 
Pennsylvania System; Col. B. W. Dunn, chief inspector, Bureau 
of Explosives; A. E. Smith, vice-president, Union Tank Car Com- 
pany; Geo. Hartley, Hydro Asphalt Products Company, and 
C. W. Owsley, superintendent, railway trafic and sales depart- 
ment, The Texas Company. 


Discussion 


R. L. Kleine (Penn.): J move the report be accepted and the 
recommendations be submitted to letter ballot. 
(The motion was seconded and carried.) 


Capital of America” 


Report on Brakes and Brake Equipment 


Brake and Signal Equipment Rules Carefully Reviewed— 
A Number of Subjects on the Docket Continued 


HE Mechanical Division’s standard rules and instructions 

governing the testing, inspection, maintenance and operation 

of brakes and signal equipment have been carefully reviewed 
and the following recommendations are submitted by the com- 
mittee: 


Maintenance of Brake and Train Signal Equipment 


Rules and regulations for testing, inspection, maintenance and 
operation of power brakes (freight and passenger) : 

(1) Replacing the air brake and train air signal instructions, 
shown on pages 65 to 74 of Section “E,” Manual of Standard 
and Recommended Practice, with a suitable code of rules gov- 
erning the operation of this equipment. 

The committee has, therefore, prepared a proposed set of rules 
governing the operation of brake and train air signal equipment. 
These rules are shown in Exhibit 1 of the appendix of this 
report and are recommended for adoption as standard. 

(2) A set of proposed rules governing the maintenance of 
brakes and air signal equipment on passenger cars, as shown 
in Exhibit 2 of the appendix of this report, similar to the stand- 
ard rules governing the maintenance of freight brakes, and the 
same is recommended for adoption as standard. 

The committee has carefully reviewed the rules and instruc- 
tions in the Manual of Standard and Recommended Practice on 
the maintenance of freight brakes and while it does not find that 
these rules and instructions are subject to important fundamental 
revision there are a number of cases in which the rules can be 
clarified. 

(3) It is, therefore, recommended that they be revised to con- 
form to Exhibit 3 in the appendix of this report. In view of 
there being no important changes involved, no attempt has been 
made to enumerate the revision in detail. 


(4) If the foregoing recommendations are adopted, the in- 


structions for operating the Standard No. 1 and No. 2 triple. 


valve test racks on pages 41 to 54 of the Manual should be 
added to Exhibit 3 and bound with Exhibits 1, 2 and 3 in one 
pamphlet fer distribution. 

The general arrangement and details of the air brake nate 
shown on pages 3 to 9 and 11 to 13, and the details for high 
speed foundation brake gear, shown on pages 20 to 31 of the 
Manual, are not suitable insofar as dimensions are concerned 
for cars of present-day construction. In fact, owing to the many 
different types of cars in use and being constructed. it would 
be difficult to prepare complete detail drawings for the various 
parts of the brake rigging that would be suitable for the many 
types of cars involved. 

(5) It is, therefore, recommended that the details shown on 
pages 3 to 9, 11 to 13, 20 to 31 and the six paragraphs appearing 
on page 19 of the Manual under “Designation of Rods and 
Levers” be stricken out of the list of standards and recommended 
practices and supplemented by specifications covering funda- 
mental requirements for foundation brake gear and application 
of brake equipment to the car. 

If this recommendation is adopted the committee will prepare 
specifications to cover. 

We understand the design of standard freight cars, which is 
in the hands of the Car Construction ccmmittee, will include 
brake rigging for such cars. 

The report is signed by G. H. Wood (Chairman), A. T. & S. 
F.; T. L. Burton, N. Y. C.: L. P. Strecter. I. C.; B. P. Flory, 
N. Y.O. & W.: Wm. Clegg. C. N. R.: W. J. Bohan, N. P.; R. 
B. Rasbridge. P. & R.; J. M. Henry, Penn. System. 


Exhibit 1—Brake and Train Air 
Signal Equipment Operating Rules 


1. Engine house foremen must have engine and tender air 
brake and air signal apparatus inspected and required repairs 
made before: each trip. 


2. When taking charge of an engine, the engineman must 
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know that the air brake and train air signal apparatus on the 
engine and tender is in good order, and at the end of the run 
must inspect the apparatus and report any defects. 

3. Enginemen must know that hose on engine and tender are 
properly hung in dummy couplings. 

4. Air compressors must be started slowly with drain cocks 
open. Air cylinders must be oiled only through the oil cup. 


Car Inspectors 


8. Foremen of inspectors and inspectors are jointly responsi- 
ble for the condition of the air brake and train air signal equip- 
ment of cars leaving their station. 


Standard Air Pressure and Piston Travel 


10. Air pressure regulating devices on engines and cars must 
be adjusted for the following standard pressures: 


Lb. Pres. in 
Brake Main 
Pipe Reservoir 
Engines, freight service, with single governor ATE 70 to 90* 100 to 110 
Engines, freight service, with duplex givernor, low 
DrESSUTE cies Geek wed hee ae eae soak ends EEEN to 90° 100 to110 
Engines, freight service, with duplex governor, high 
DYCSSUTC. eons sere dea sie sa ees nae te ene seas 70to 90° 110 to 140 
Engines, passenger Service. .... cc ccc cence eee ee cces 90 to 110 110 to 140 
*For heavy grade service. 
Lb. Pres 
Governor valve, water raising SyStemM..........0-.cceeceevsceccees 60 
Reducing valve for independent or straight air brake............... 40 to 50 
Reducing valve for train air Signal.......e cee ee eee e cece ee eeees 40 to 50 
Reducing valve for water raising system.......... ccc cece oees 20 
Reducing valve for high speed brake... .ssc cess ce crre eect eeecees 60 
Safety valve for straight air brake... ..... 2. cc ec eee cece ee eaes 45 to 55 
Safety valve for LT control and ET distributing valves............ 40 to 68 
Safety valve for LN and UC brakes...... ccc cece cece tee c tere eecee 60 


11. The piston travel with a full service brake app!ication must 
be as follows: 


Inches 
Engine truck brakes gc¢ sends ewe Pecan ewe ae we ee Se ERS 5 to 6 
Engine driver brakes. 2440 os adda weeded Pat a ta awe RON eas 4106 
Engine tender brakes ic civiss fcc cee xs den S See eo oe Bowes 6to9 
Passenger equipment CATS sti g6.4-\0 ee eles gael nd andy 44 Gh es ee pone 6.8 6ta8 
Freight equipment cafS.......esssssssssssssnvesesssesesssesssesre 6to8 


12. Before adjusting piston travel or working on brake 
rigging, cut-out cock must be closed, and reservoirs bled except 
where cut-out cock is in cylinder pipe. 


Draining and Blowing Out Equipment 


15. Air compressor drain cocks must be opened and left open 
while compressor is shut off. 

16. Before engine leaves engine house the main reservoir must 
be drained and brake pipe and signal pipe blown out. 

17. Air hose on engine must be blown out immediately before 
being coupled to train. Air hose on cars must be shaken (not 
blown out) to remove dirt from coupling. 

18. Yard lines must be blown out at intervals and immediate- 
ly before being coupled to cars or engines. 


Time Allowed for Testing Brakes 


20. Ample time must be allowed to properly inspect and test 
air brakes in all trains and place them in proper working order 
before leaving terminal. 


Signals for Testing Brakes 


22. Signals to engineman for testing brakes must be given by 
verbal request or by train air signal from forward car to apply, 
and bv air signal from rear car to release. In the absence of 
air signal, hand or lamp signal must be given. Brakes must not 
be applied or released during a standing test until proper signal 
is given. 


Brake Pipe Leakage 


24. Freight trains must not leave originating points nor leave 
terminals where car inspectors are located and engines are 
changed when brake pipe. leakage exceeds 8 pounds per minute 
(preferably it should not exceed 5 1b. per min.) following a 
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15-lb. service reduction from standard brake pipe pressure with 
brake valve in lap position. 


Train Brake Test 


26. When brakes are to be tested from yard plants, after 
blowing out yard line, train must be charged to the required 
pressure. | 

While brake system is being charged, a visual inspection of 
retaining valves and retaining valve pipes must be made, and 
position of angle cocks and hose ascertained. Close examination 
must be made for leaks and necessary repairs made to reduce 
leakage to.a minimum. 

When brake system is charged to standard pressure, a 15-Ib. 
service reduction must be made, after which a second examina- 
tion of the train must be made to determine: 


(a) Brake pipe leakage. 

(b) If brakes will apply in service application. 
(c) Piston travel. 

(d) That brake rigging does not bind or foul. 


Release tests must be then made to determine if brakes release 
properly. 

If, during these tests, the brake pipe leakage as indicated by 
the brake pipe gage exceeds 8 Ib. per min., it should be reduced 
to 8 Ib. (preferably 5 1b.) and if piston travel is less than 6 in. 
or more than 8 in., it should be adjusted to nominally 7 in. 

After a road engine is coupled to a train, the brakes must be 
tested as prescribed in Rule 31. 

27. Before a train leaves an originating point, where brakes 
have not been tested from yard plant, test must be made as 
follows: 

After air gage on engine indicates within 5 lb. of standard 
brake pipe pressure, enginemen must, on request or signal, make 
a service brake pipe reduction of 15 1b., and determine by length 
and force of brake pipe discharge if there is open communication 
throughout the brake pipe. After the brake pipe discharge ceases 
and having noted brake pipe leakage, he must increase reduction 
to a total of 25 lb. Inspectors, or train crew, must then make 
certain that brakes have applied, that piston travel is not less 
than 6 nor more than 8 in., and that brake rigging does not 
bind or foul; inspectors or member of train crew must then give 
enginemen proper signal for releasing brakes, and see that all 
release. 

28. A defect discovered during a standing test that cannot be 
repaired promptly, must be reported by inspector or trainman to 
foreman inspector or conductor who will decide action to be 
taken. 

When the test is completed the inspector or trainman will so 
inform the engineman and conductor, and advise them the number 
of cars having ineffective brakes in the train. 

29. Before a train is started from a terminal the inspectors, or 
train crews, must know that all hand brakes are released and 
pressure retaining valves and angle cock handles are in proper 
position. 

30. When cars are added to a train, the brakes on such cars 
must be tested as prescribed in Rule 27, and where practicable 
they should be charged before coupling them to the train. 

31. When engines are changed, or an angle cock has been 
closed, except for cutting off car or cars from rear of train, an 
application and release test must be made from the engine. In- 
spector or trainmen will note that rear brakes of train apply 
and then signal for a release, noting that rear brakes release. 

32. A running test of brakes must be made with passenger 
trains as soon as speed of train permits after engines or engine 
crews have been changed, after angle cocks have been closed and 
at a point which will permit train to be stopped by hand brakes, 
before reaching ends of double track, junctions, railroad crossings 
at grade, drawbridges, meeting and passing points and before 
going down heavy grades, and in case the brakes do not hold, 
at once signal for brakes. Such test should be made by apply- 
ing the brakes with sufficient force to ascertain whether they 
are in working order. Steam or power should not be shut off 
when making the test unless conditions require it. 


Movement of Cars with Brake Inoperative 


35. Freight trains leaving an originating point must have all 
brakes in operation unless otherwise authorized. Car next to 
engine must have brakes operative. Three or more cars with 
brakes tnoperative must not be placed together. 
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36. The movement of a car with brakes inoperative in pas- 
senger, mail, express or milk trains is restricted as follows: 

From leaving originating point of train. 

From being placed in train at intermediate terminals. 

From being handled next to engine or at rear of train. 

37. When brake pipe becomes defective on passenger, mail, 
express or milk cars enroute, signal pipe may be substituted for 
it by coupling signal hose at each end of car to brake pipe hose. 
Engineman must then be notified that one brake has been cut out. 


Train Handling 


39. Where engines are to be changed on passenger, mail, 
express or milk trains, the incoming engineman must leave train 
brakes applied. 

40. When making service stops with passenger trains, not 
less than two applications should be made, except when graduated 
release is being used. The initial brake pipe reduction of either 
application should be not less than 8 nor more than 12 Ib. 

41. When making service stops with passenger trains of 7 
or more cars, at low speed, brakes must not be released after 
final application until train has stopped, except when graduated 
release is used. 

42. To stop a freight train but one application must be made, 
and initial brake pipe reduction should be from 5 to 7 lb. If 
steam or power is being used it should not be shut off, and, when 
conditions permit, engine brake not allowed to apply until stop 
is completed. After stop has been made, and before attempting 
to release brakes, total brake pipe reduction should be 20 Ib. 

43. A release must not be attempted, during brake application, 
until brake pipe discharge ceases. 

44. When backing freight trains and it is desired to make 
service stop, initial brake pipe reduction should be 5 to 7 1b. and, 
when conditions permit, driver brake should be kept from apply- 
ing and steam or power used lightly until train has stopped. 

45. To release brakes on a freight train, brake valve handle 
must not be left in full release position longer than 15 seconds 
at any one time, except in heavy grade work. 

46. Brakes must not be released on trains of 60 or more cars 
when moving at a speed of 15 or less miles per hour, except in 
grade work, when retaining valves are used. When releasing 
brakes on freight trains at higher speed or with shorter trains, 
the independent or straight air brake must be applied to prevent 
slack running out. 

47. Conductor must notify engineman when braking of trains 
is not satisfactory. 

48. When stopping freight trains of 25 or more cars for water 
or coal, air brakes must be applied by engineman and engine 
detached. If on a grade, hand brakes must be applied to hold 
train. While taking coal or water, engine brake must be held 
applied. | 

49. When using sand in making stops, its use should com- 
mence before brakes are applied and continued to the stop. 

50. Should a train part, engineman must shut off steam or 
power and place brake valve handle in emergency position. 

51. When engines are double headed, brakes must be operated 
from leading engine. Automatic brake valve on all but leading 
engine must be cut out, handles of brake valves must be in 
running position, and air compressors kept running. 

52. The automatic and independent or straight air brakes on 
engines must be cut in. Independent or straight air brake alone 
should not be used fcr making stops with a train. 

53. Engines or motors should not be reversed while brakes 
are applied. 


Train Handling on Grades 


58. In the absence of instructions, an understanding must be 
had between engineman and trainmen as to the number of re- 
taining valves to be turned up before descending a grade. Re- 
taining valves must be turned up from front to rear and turned 
down from rear to front of train. 

59. Brake pipe pressure must not be permitted to fall below 
55 pounds without being in position to safely release brakes and 
recharge auxiliary reservoirs. Before releasing brakes, speed of 
train must be reduced to give ample time to recharge auxiliary 
reservoirs to the maximum pressure. 

60. Trainmen should watch carefully for hot wheels on 
descending grades, and if excessive heating is observed, turn 
down retaining valve. If this does not give desired results, stop 
the train, determine and remove cause or cut out the brake. 
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Emergency Application 


62. When necessary to make an emergency application from 
the engine it must be done by quickly moving brake valve handle 
to emergency position and leaving it there until train stops. No 
attempt must be made to start train until brakes are released. 

63. Conductors’ valves must not be used except in case of 
emergency or as prescribed in Rules 64 and 67. When necessary 
to make an emergency application from train, conductor’s valve 
must be opened quickly and kept open until train has stopped. 

64. When whistle signal -to apply brakes is given, train crew 
must quickly open conductor’s valve and apply hand brakes. 
Conductor’s valve must be kept open until train has stopped. 


Conductor’s Valve and Back-up Hose 


67. If necessary to use conductor’s valve for other than emer- 
gency application, it must be opened gradually and kept open 
until train has stopped. Engineman must lap brake valve and 
shut off steam or power. No attempt to release brakes must be 
made until train has stopped. 

68. When beck up hose is used, brake pipe must be fully 
charged and brake valve carried in running position. A, brake 
test must be made through back up hose before train is moved. 
When engineman observes application has been made, he must 
give train crew hand signal, using white light by night. 


Air Brake Hose 


71. After a train is stopped by a burst hose, brake valve 
handle must be placed in running position so defective hose may 
be located. 

72. Hese must be uncoupled by hand. 


Train Signal Equipment 


75. If a car discharge valve becomes defective in service, it 
must be cut out and conductor notified. 


76. If necessary for a train to proceed with train air signal 
inoperative, train and engine crews must be notified. 


Hand Brakes 


80. In hump yard service, hand brakes must be known to be 
operative before cars are dropped over hump. 

81. Hand brakes must be applied on cars left on side tracks 
and, when necessary, the wheels blocked. 


Movement of Dead Engines in Trains 


85. All engines equipped with side rods must have them 
applied, when handled dead in trains, suitable washers, or 
wooden blocks clamped together with bolts being used where 
necessary on main rod bearings to keep the side rods in place. 

86. Engines and tenders must have air brakes cut in ane 
operative on drivers, trailer, engine and tender trucks. 

87. Engines and tenders "equipped with ET or LT brake must 
have safety valve on distributing valve or control valve, adjusted 
to not less than 25 or more than 30 Ib. 

88. Engines and tenders equipped with automatic and straight 
air combined must have the safety valve in brake cylinder pipe 
adjusted to not less than 25 or more than 30 Ib. 

89. Engines equipped with ET or LT brake must have posi- 
tive stops applied to handles of automatic and independent valves 
to secure these handles in running position. 

90. Engines and tenders equipped with high speed brakes with- 
out the straight air must have high speed reducing valves set to 
reduce the brake cylinder pressure to not less than 25 or more 
than 30 ib., or must have a safety valve applied to brake cylinders 
or brake cylinder pipe set to not less than 25 or more than 30 1b. 

91. Engines fitted with power brakes cther than air must be 
equipped with an air train line and connections. 

92. Engines equipped with ET or LT brake must have the 
cut-out cock of dead engine fixture open. 

93. The cut-out cock in brake pipe under the automatic brake 
valve must be closed. 

94. Air operated devices, with the exception of distributing 
or control valves, taking air from main reservoir must have the 
operating valve securely closed. 

95. Not more than four dead engines may be handled in one 
train. There shall be not less than five cars between the engine 
hauling train and the first dead engine and between any two 
of the dead engines. 
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96. Delivering line will be held responsible for flat spots on 
driving tires, trailer tires and tender truck wheels. 

67. Owners will be responsible for any special application of 
safety valves as required in Rules 87, 88 and 90, inclusive. 


Reports 


100. Defects in air brake or train signal equipment must be 
promptly reported on prescribed forms. 

101. If defects develop or brakes are cut out on freight cars 
enroute, trainmen must apply defective air brake cards indicating 
defects on backs of cards. 


Exhibit 2— Maintenance of Brakes and 
Signal Equipment on Passenger Cars 


150. Brake cylinders, slack adjuster cylinders and high speed 
reducing valves shall be cleaned, lubricated and tested at least 
once in twelve months. 

151. Triple valves, safety valves, and all portions of control 
valves, shall be removed from car for cleaning, lubricating and 
testing on a standard authorized test rack at least once in twelve 
months. 

151. Centrifugal dirt collectors and strainers must be cleaned 
when the triple valve or control valve is cleaned. 


Slack Adjuster, Adjustment 


153. The automatic slack adjuster crosshead should be placed 
in extreme release position when all brake shoes are of maxi- 
mum thickness. If the piston travel under this condition is less 
than 6 in. or more than 8 in. the travel should be adjusted to 
nominally 7 in. from a full service brake application by means 
of the brake rods and levers. 


Shop Inspection and Repairs 


156. When passenger cars are in shops for general repairs the 
entire brake equipment, including the hand brake, must be 
thoroughly overhauled, renewing or repairing, when necessary, 
missing or worn brake rods, levers, pins, hangers, supports and 
brake shoes. 

157. The brake pipe and signal pipe should be thoroughly in- 
spected and hammer tested, particularly at such places on the 
car as are not readily accessible to inspection and repairs when 
cars are in service, renewing, in each case, pipe that is found 
to be badly rusted or shows signs of weakness during the hammer 
test. The brake pipe and signal pipe shall be thoroughly blown 
out with air pressure after the hammer test is made and the dirt 
collector thoroughly cleaned. Pipe clamps and supports must 
be replaced where missing, and tightened where loose. 

158. The brake cylinder shall be cleaned as prescribed in Rules 
217 and 227 for freight cars. 

159. The brake cylinder shall be tested for leakage after 
cleaning, with an air gage attached to the triple valve or control 
valve exhaust, or to the vent port in the brake cylinder cut-out 
cock. The leakage should not exceed 5 1b. per minute, from an 
initial pressure of 50 Ib. and piston travel adjusted to nominally 
7 in. 

160. The retaining valve shall be cleaned and tested. If 
accessible it may be cleaned withcut removal from the car. 

161. Triple valves, high speed reducing valves and compensat- 
ing valves should be cleaned and lubricated as prescribed in 
Rules No. 240 to 257 for freight cars. High speed reducing 
valves and compensating valves should be adjusted to close at 
60 1b. cylinder pressure. 

162. In cleaning the control valve of the universal type, clean 
all internal parts with gasoline, or a suitable oil, except rubber 
seats and gaskets. After cleaning, all parts must be blown off 
thoroughly with air pressure and wiped dry with a cloth, after 
which, seats, faces of all slide valves, slide valve graduating 
valves and upper portions of bushings where the slide valve 
spring bears, must be lubricated with dry graphite in the same 
manner as outlined for triple valves. 

163. The equalizing piston and its cylinders, both ends of the 
release piston and the emergency piston and its cylinder, slide 
and graduating valve and bushings should be lubricated the same 
as the triple valve piston, cylinder, slide and graduating valve 
and bushings. 
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164. Before replacing the charging valve and graduated re- 
lease piston in their bushings, apply one drop of anti-friction 
oil to each of the bushings, distributing the oil over the surface 
with the finger, making sure that the valve and piston move 
freely in their bushings. 

165. Check valves in the equalizing or emergency portions 
should not be lubricated, but wiped clean. Before replacing the 
intercepting valve, protection valve, high pressure and cut off 
valve, apply one drop of anti-friction oil to each of their bushings, 
distributing the oil with the finger. 

166. The intercepting valve bushing is a slip bushing. The 
outer surface and the bore in the valve body should be wiped 
clean and a light coating of dry graphite applied. 

167. The quick action piston does not require lubrication; 
but the piston and bushing should be wiped clean and dry. 

168. The safety and cut off valves should be thoroughly 
cleaned and the seat of the latter examined, and renewed if found 
defective. Adjust the safety valve to open and close between 58 
and 62 Ib. brake cylinder pressure. 

169. No hard metals should be used to remove gum or dirt 
or to loosen the piston packing rings in their grooves. Unless 
necessary to apply new packing rings they must not be removed 
from groove or distorted in any manner. This applies to all 
packing rings in triple valves and contro] valves. 

170. All pipe joints, including those in the signal system, hose, 
release valve, angle and cut-out cocks should be tested under a 
pressure of not less than 90 1b., using soapsuds for this test when 
weather conditions permit, reducing all leakage to a minimum. 

171. With the brake system charged to standard pressure, 
make a 20 lb. service reduction, after which make an examina- 
tion of the brake to determine: 


(a) Brake pipe leakage. 

(b) If brakes will apply in service application. 
(c) Piston travel. 

(d) Brake cylinder leakage. 

(e) That brake rigging does not bind or foul. 

Release test must then be made to determine if brakes release 
properly. 

172. If during this test, the brake pipe Jeakage as indicated 
by the brake pipe gage, exceeds 5 1b. per minute, it must be re- 
duced to 5 lb. and if piston travel is less than 6 in. or more 
than 8 in., it must be adjusted to nominally 7 in. 

173. The retaining valve and its pipe must be tested and made 
to hold the brake applied at least 3 minutes following a release 
from a full service application. 

174. Conductor’s valve, car discharge valve, platform, or “back 
up valves” and whistles should be tested under pressure and 
known to be in proper working order. 
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175. All defects found must be repaired and all stencil marks 
scraped off and painted over, and the brake restenciled in ac- 
cordance with the railroad company’s drawing or instructions. 


Terminal Yard Inspection and Repairs 


179. Passenger cars in terminal yards should have the air 
brake and train air signal equipment tested as follows, at periods 
to be specified by road involved: 

180. Where facilities are provided, charge the cars from a yard 
air plant, to not less than 90 Ib. for the brake system and not 
less than 40 Ib. for the signal system. 

181. While the train is being charged, make an examination 
for leaks from the brake and signal system and reduce the leak- 
age to a minimum. Make a visual inspection of stencil date, brake 
rigging, hose, position of angle and stop cocks, retaining valves, 
retaining valve piping, hand brakes, attachment of reservoirs and 
cylinders to their supports and the supports to the car. Any hose 
leaking around fitting or otherwise defective, and cocks found 
leaking at top of key should be replaced. Brake shoes should be 
renewed when necessary. 

182. When the brake system is charged to standard pressure, 
make a 20 Ib. service reduction, after which make a second 
examination of train to determine the five conditions from (a) to 


-(e) listed in Rule 171. 


Release test must then be made to determine if brakes release 
properly. 

183. If, during this test, the brake pipe leakage as indicated 
by the brake pipe gage exceeds 5 lb. per minute, it should be re- 
duced to 5 Ib. or less. If piston travel is less than 6 in., or more 
than 8 in., it should be adjusted to nominally 7 in., with slack 
adjuster cross heads in proper position. The air signal must 
operate properly from front and rear cars. All defects found 
shall be repaired. 


Exhibit 3—Maintenance of Freight 
Brakes, Rules and Instructions 


[In general, these rules have been clarified but without important 
changes and with few additions. In the table showing the types 
of retaining valves a 10- to 20-Ib. double pressure spring type 
valve has been added.—Editor.] 


Discussion 


There was no discussion of this report. 
(A motion to accept the report and submit it to letter ballot 
was made, seconded and carried.) 
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Report on Locomotive and Car Lighting 


Trial of New Cab Lamps Su pgested—Bushings of Two 
Inside Diameters Proposed for Axle Pulleys 


HE FOLLOWING subjects have been considered by the committee 
during the year: Locomotive headlight lamps, locomotive 
cab lamps, axle generator pulley bushings, axle generator 

belt drive, and car lamps. 


Locomotive Headlight Lamps 


The committee has kept in touch with lamp improvements that 
have been developed during the year. The suggestion has been 
made to the lamp manufacturers that it would be very desirable 
to obtain a definite mechanical difference in the headlight lamps 
for the primary purpose of identification. A possible change from 
the present G type of bulb to the PS type of bulb is reported. 
This will very likely permit maintaining a separate sized bulb for 
each size of lamp required and will also permit of improved focus- 
ing of the light. 


Locomotive Cab Lamps 


The 15-watt, 33-volt S-17 lamp now in general use for locomo- 
tive cab lighting in gage lamps, etc., has been reported by some 
member lines as unnecessarily large and a smaller lamp has been 
called for. A 15-watt, 33-volt S-14 lamp is available and the com- 
mittee requests that member lines try out the new lamp during the 
coming year and give the committee a record of the service ob- 
tained. 


Axle Generator Pulley Bushings 


The association has a standard practice that leaves to the user 
the determination of the actual length of the bushing and its in- 
ternal diameters, the latter being dependent upon the size of axle 
and position on the axle at which it is used. 

The corrugated steel type of split bushing is today most widely 
used for this purpose. Due to the lack of established dimensions 
for these bushings an investigation has developed that a very large 
number of sizes are in use. For the 5-in. by 9-in. axle alone, 
over 12 sizes of bushings have been found which are used to a 
considerable extent. From a study of this subject it has been 
found that two sizes of bushings for each size of axle will take 
care of practically all pulley positions in general use today. In 
this study consideration has been given only to bushings for ap- 
plication to the taper section of the axles. The internal diameters 
shown for the bushings are based on the assumption that the axles 
are turned to the actual dimensions given as A. R. A. standard. 
The lengths for the bushings have been selected to permit using 
the same bushing either with or without bushing clamp. A long 
bushing is also desirable, as it provides for a greater range for 
shifting the bushing along the axle to correct for variations in the 
actual diameters of the axles along the section where the bushing 
is applied. Different lengths for the two bushings for the same 
size axle have been selected to facilitate ready identification due 
to the small differences in the internal diameters for these two 
bushings. 

The proposed dimensions for axle pulley bushings are given in 
the table. , | 


Taste I—AxLe PuLLey BusHinG DIMENSIONS 
Bushing dimensions, in. 


Diameters 
Location of - 
pno ias of Inside 
A. R. A. ushing from E 
axle journal Bushing center line of Large Small Outside 
in. designation axle, in. Length end end 
4% by 8 B-1 13 13 53 43} 7% 
ee ee ee eS 
by 9 -1 13 ? 
; Z C-2 71 1 A ed ie 
3 10 D-1 13 1 
Sy D-2 9 12 643 57% 7% 
6 byli E-1 12 13 7 ty 645 7 
E-2 9 12 644 6 7s 714% 


With the type of axle pulley in general use having a hub 6% in. 
long and using a bushing without clamps, the range of pulley lo- 
cations possible for the above bushings when the latter are placed 
on the axle at locations designated in Table I is shown in Table II. 


For axle generator drives where it is desired to have the center 
line of the belt coincide with the center line of the car it is neces- 
sary either to use wide face axle pulleys having two separate hubs 
or else employing bushings of special design if single hub pulleys 
are used. 

The committee suggests the adopting by letter ballot as recom- 
mended practice, the axle pulley bushing and the range of pulley 
location on the axle as indicated in Tables I and II. 


Axle Generator Belt Drive 


In view of the importance of the subject of the drive for axle 
generators your committee has considered it desirable to report 
on new developments or improvements that are of general interest. 
During the past year there has been developed the so-called wide 
face axle pulley, two general designs having thus far been brought 
out. One design is known as the barrel type of pulley and as first 
developed was 18! in. in diameter, 334 in. over all, having a l-in. 
flange. In the later design the length has been decreased to 28% 
in. This design of pulley has been used entirely with free speed 
type of generators with the belt located along the center line of 


the car. There are at present about 450 of these pulleys in service. 
Taste II—Rance or Putrey Locations 
Location of center 
line of pulley from 
center line of axle, in. 
Bushing 
designation Max Min 
Bile ciel ec tiekaeaseeees cae 16 9% 
Ie Biden on ea aseland angie S 10 4 
Celts aterm TE 16 
S ETE AN E E A AN S 1 Í 
Do a a l of 
Bl E E E E cess awe a eha 15 8 
Bee ick N E aa 11 a6 


The other design is 18 in. diameter, 24 in. straight face with 
2-in. flaring flange. This pulley has so far been used only with 
the controlled speed type of axle generator, the belt being located 
approximately 5 in. from the center line of the car. Approxi- 
mately 100 of these pulleys are in service on one railroad and 50 
on another. 

These types of pulleys have not yet been in service long enough 
to permit accumulating sufficient data for a reliable comparison 
of belt performance with standard pulleys. It has been definitely 
established, though, that they will prevent belts from running off 
the pulleys with body hung generators where cars are operated 
over extremely short radius curves, under which conditions the 
majority of standard drives for body hung generators will fre- 
quently throw off the belts. 

There has also been developed and is being tried out in service 
a universal axle pulley of such construction that it will rotate in a 
vertical plane so that the pulley remains in line with the belt 
when the car is running on curves. The pulley was put in service 
May, 1922, using a 4-in. 5-ply rubber belt with special flexible belt 
fastener which was reported as still in service on June 1, 1923. 


Car Lamps 


There is an increased use of the 25-watt 30-34-volt gas filled 
lamp which the manufacturers are furnishing in the PS-16 type 
and size and which a member road recommended to be of the 
PS-18 type and size. It has been suggested that this lamp and the 
100-watt, 30-34-volt, PS-25 C lamp be added to the list of recom- 
mended sizes for train lighting. The committee believes that in 
anticipation of a rather radical change in the dimensions and type 
of bulb used in train lighting it is not advisable to do so at this 
time. 

The members of the committee are W. E, Dunham, chairman, 
C. & N.; W. H. Flynn, superintendent motive power, M. C.; 
E. W. Jansen, I. C.; J. L. Minick, Pennsylvania; J. J. Tatum, 
superintendent car department, B. & O., and E. Wanamaker, C, R. 
I. & ¥ 
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Discussion 


W. E. Dunham (C. & N. W.): The committee is looking into 
the matter of a proper dimensioning of the glass reflectors for 
headlights. There seems to be a difference of opinion among 
manufacturers. In giving the figures for his reflector one manu- 
facturer will use the inside depth of the reflector and the inside 
diameter at the large end; whereas other manufacturers will use 
the outside dimensions, and this is rather confusing. That par- 
ticular feature is being checked over and we anticipate having a 
report on that subject next year. 

E. B. Katte (N. Y. C.): May I direct your attention to what 
appeared to be an omission on the part of the commitee, that 


Importance of Modern 


Present Facilities Generally 
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might save some money to some of the member companies. While 
there are some radical changes to be made in car lighting lamps 
within the next year or so, I do not know of any specific change 
which will affect the PS-18 lamp. This is a large lamp, gives 
a little better diffusion and a considerably better appearance, in 
the existing lamp shade, and it will make a difference in the 
price, I am told, of some three to four cents a lamp. On one 
road that might make a saving during the coming year of $4,000 
or $5,000 in the purchase of lamps. We would appreciate it if 
your committee, or if this convention might add this lamp as 
one of the approved lamps at this time. 

(A motion that the report be accepted and submitted to letter 
ballot was then made, seconded and carried.) 


Repair Track Facilities 


Inadequate—Able Foremen 


Needed—Pronrpt Switching Essential 


OT overmuch attention has been given to repair track facili- 
ties in the past. The question is growing in importance as 
labor becomes more scarce and wages higher. This dis- 

cussion, therefore, possesses a special value at this time. 


By T. H. Goodnow 
Supt. of Car Dept., Chicago & Northwestern 


It should be recognized that the repair track is an important 
factor in the operation of a railroad, as maintenance of equip- 
ment is one of the most important problems confronting railroad 
managements. Bad order cars represent capital tied up, with loss 
of revenue when the cars are out of service. 


Modern Repair Track Facilities 


In considering a modern repair track and facilities, several 
things must be borne in mind, the most important of which is 
the efficient and economical handling of the work. This involves 
the location of storage, classification and repair tracks, the nature 
of repairs to be handled, power, machinery, buildings, etc. 

Repair tracks are usually located in close proximity to railway 
terminals from which empty and loaded cars are to be received, 
and storage tracks should be located and laid out to provide for 
the classification of bad order cars into different classes. Repair 
tracks should be located so that the work may be handled to the 
best advantage and cars repaired and returned to service with the 
greatest possible dispatch and with a minimum amount of 
switching. 

Car repair work naturally divides itself into two classes; 
namely, repairs to wood cars, and to steel cars. While the gen- 
eral facilities required for the proper handling of the work are 
applicable to both, yet each requires facilities peculiar to itself. 

The transportation and handling of materials to and from shops, 
material sheds, platforms and cars is an important item and has 
a direct bearing on the efficiency of the plant. It is best accom- 
plished by means of auxiliary, or industrial tracks, arranged in 
such a manner as will expedite this part of the work with the 
least possible interference with other operations. The relative 
position of material storage sheds, racks, platforms and oil house 
should be such as to insure the material necessary for the various 
operations on cars undergoing repairs being readily obtained and 
distributed with the least amount of labor and in the shortest 
possible space of time. 


Equipment for Repairing Steel Cars 


‘With the advent of the steel car came the demand for increased 
facilities on the repair track properly to handle this phase of the 
work. These demands necessitated the introduction of pneumatic 
riveting hammers, rivet cutters, drills, heating torches, rivet 
heaters, welding and cutting torches, jacking frames for straight- 
ening and squaring steel cars, etc. In the repair and overhauling 
of steel cars, there is a large accumulation of sheets, plates, bars, 
shapes, etc., that have a reclamation value. Tucse plates must 


be straightened, repaired and re-used on the car, or placed in 
stock for subsequent use on other cars. The necessity for the 
installation of heavy machinery, hoists, cranes, etc., soon became 
apparent and the facilities on the modern repair track now include 
such items as power shears and punches, straightening and bending 
rolls, flangers, blast furnaces, straightening frames and tables, 
drill presses and emery grinders; also overhead and jib cranes 
for the transportation and handling of heavy material. 

Provision should be made in connection with repairs to steel 
equipment for the storage of a reasonable quantity of sheets, plates, 
bars and other metal parts, in close proximity to the machine 
tool area and in such a way as to enable this material to be un- 
loaded and handled to storage racks and cars by the cranes. De- 
terioration caused by rust and exposure, should be guarded against. 

Where the volume of work to be handled warrants, a gas 
generator and necessary system of pipes, with outlets at proper 
distances, should also be installed to facilitate the work of weld- 
ing and cutting. Such an arrangement not only permits of han- 
dling this important feature of the work advantageously but also 
materially reduces the cost. 

A centralized station should be established for the storage, care 
and distribution of small hand tools, jacks, etc. This will not 
only insure proper distribution of necessary tools, but will provide 
opportunity for better inspection, and in a large measure, place 
the responsibility for proper care and usage upon the individual 
employee using such equipment. This will also in a large measure 
reduce the required investment in this class of equipment. 


Adequate Lockers Needed; First Aid 


For efficient operation of a repair track, provision must be made 
for the proper housing of the men employed, with adequate and 
convenient toilet and washroom facilities, a clean, light, sanitary 
place for them to eat, and good lockers in which to keep their 
clothing and personal tools. Where the number of men is great 
enough to warrant, permanent facilities should be arranged to 
care for injured employees and if permanent facilities are not pos- 
sible, some arrangement should be made so that early attention 
may be given to all injuries, serious or minor. This will save 
suffering and loss of time on the part of the men, as well as loss 
of services and payment of claims by the railroad. 


Able Foremen and Gang Foremen Vital 


I have left to the last, the one item that to my mind is the most 
important; that is, the foremen and gang foremen. These in- 
dividuals are the ones who are directly handling the expenditure 
of the millions of dollars annually in repairs to freight equipment. 
Of the two, give me the active, energetic, interested foremen in 
preference to modern repair tracks and shops. These men are 
the ones who are controlling the conservative use of materials in 
marking up repairs necessary on equipment. They are also the 
contact between the workmen and the company, and their efforts 
in interesting the workmen in the output speak either for eff- 
ciency, or the contrary. The success of car repair work lies 
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largely with the supervision, either on the modern repair track 
or those not so modern. 


By T. W. Demarest 
G. S. M. P., P. R R., Northwestern Region 


Mr. Goodnow has given us a very able paper in connection with 
the details of the freight car repair track. Perhaps to some of 
the operating officers, however, there are other essential features. 
If you will think back with me the length of your experience 
and compare how many men worked on a car to get it out when 
you first went on the railroad and how many days it took as 
against how many men you are now working on a car and how 
many days it takes, from my general observation, there has been 
no material improvement made in speeding up repair work on 
freight cars. Is it not true, that whenever you were faced with 
the contingency of additional car work, you went out and bought 
more property, laid down more tracks and increased your capital 
investment ? 

From the management’s viewpoint the poor despised freight car 
takes just as large, if not a larger proportion, of the railroad’s 
income for maintenance as locomotives do. 
the locomotive and is following the cost of its operation and 
maintenance, but on the other hand, freight car repair work, 
which costs at least as much, is either neglected entirely, or its 
importance is underestimated. 

There are some things that Mr. Goodnow might have mentioned, 
but in the limits of his paper probably could not, and one of the 
frst is this: In the maintenance of freight car equipment you 
must divide maintenance into two kinds, light or running repairs, 
and heavy maintenance or rebuilding work. To get economical 
maintenance on rebuilding work you must segregate it from the 
light classes of repairs and do it in shops which are equipped 
for this work. 

The next question is: How long are you going to keep the 
rebuilt cars in the shop? Are you going to keep them in there 
from four to six days? Are you going to work one or two men 
on them just as you did 30 years ago, or are you going to develop 
some working plan that will give you the effectiveness of loco- 
motive repair shops? If we tried to repair locomotives the way 
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we do freight cars there wouldn’t be enough shops in the country 
to take care of them. 

The contract shop uses a method that you have been very slow 
to adopt, and that is the so-called progressive system, dividing 
the work into sections, crowding men on each particular kind 
of work, forcing it through and cutting down the dead time of 
the cars from six days to two or three days. The method of 
operation is essentially as important as facilities. The two must 
go together. 


Other Discussion 


C. J. Bodemer (L. & N.): There is one feature that it might 
be well to bring out in connection with this matter which I do 
not think has been touched upon, and that is the necessity for 
prompt attention on the part of the transportation department to 
the switching of bad order cars. You all know that you must 
have a certain amount of track space to set in a certain number 
of cars for repair purposes at one time, and as your men go up 
and down the line of repair tracks finishing one track at a time, 
it is necessary either to have prompt switching facilities afforded 
at that time or else a great number of other shop tracks on which 
dead cars are placed for repairs. Otherwise the men will be out 
of work while waiting for the next line of cars. I think that 
prompt switching is a very important matter. 

Mr. McCall: Would it not be well to give a great deal more 
attention to the cleaning and painting of steel freight car equip- 
ment? The only way that we will get any relief is by the sand 
blast system, but there are freight cars in service today that are 
positively dangerous, simply due to rust. We had a few days ago 
on our part of the line a fatal accident due to a man actually 
jumping through the bottom of a steel car that was apparently 
all right. The man was instantly killed. The bottom of the 
car was eaten out with rust, and I am afraid that few of the 
carriers are giving serious enough consideration to protecting the 
steel equipment from being eaten up by rust. 

C. F. Giles (L. & N.): It is important that something be 
done not only by the individual railroads but by the railroads as 
a whole to keep this steel equipment in repair. The introduction 
of steel equipment has not by any means solved the freight 
problem. 


Handling of Material to Car Repair Tracks 


Discussion Developed the Need of Adequate Trucking 
System and Personnel to Handle Material 


HIS discussion was the last one scheduled on the program 
and owing to the lateness of the hour there was time to 
hear from only two members of the association, R. H. 


Dyer (N. & W.) and J. C. Fritts (D. L. & W.). 


By R. H. Dyer 
General Car Inspector, Norfolk & Western 


Handling material to car repair tracks is one feature in connec- 
tion with repairs to cars that in my opinion has never been given 
the study it deserves. In the laying out of repair yards, conve- 
nience in handling of material stands second only to the convenience 
in getting the cars on and off the tracks. In a great many cases it 
requires more time for the workman to assemble the material, than 
it requires for him to perform the work on the car. This condi- 
tion increases with the track length, as it would be impracticable to 
scatter material from one end of the tracks to the other. 

Proper consideration of the subject at hand should begin as 
follows: 

First: In laying out a repair yard, the tracks should not be 
over 1,000 ft. long, providing room for twenty cars spaced so that 
the work necessary on each car can be performed. 

Second: On account of the increase in weight of the different 
parts used in car maintenance, such as couplers, draft gears, etc., it 
is essential that some means of hauling such material should be 
provided. 

Repair tracks should be spaced with room for a standard gage 


service or pushcar track between the Ist and 2nd, 3rd and 4th, 
5th and 6th tracks and so on. On these tracks wheels can be moved 
back and forth and pushcars should be provided for the hauling of 
heavy material. Where width of space will not permit, a narrow 
gage track 30 in. wide may be used with small hand trucks to fit. 
This small truck can be constructed so that a pair of wheels can be 
easily loaded, transported and unloaded at the proper place. There 
are also many kinds of small motor trucks on the market that have 
been found to be economical for hauling materials to repair tracks 
where tracks are so located that the trucks can be used to 
advantage. 


Third: In order to save time in transporting material to the 
cars, storage should be located as near the center of repair tracks 
as possible, with the exception that it has been found advantage- 
ous and economical to locate small bins conveniently spaced along 
shop tracks in which a small supply of bolts, nuts, washers, cotter 
keys, rivets, etc., may be kept. This saves a great amount of 
time for the reason that a workman would otherwise walk possibly 
500 ft. and return to get a nut or a cotter key, consuming four or 
five times as much time to secure the article as to apply it. 


Fourth: At a small point where a small force of carmen are 
employed, the foreman in charge is easily able to look after the 
material and keep up the supplies, but where a force of 25 or more 
car men are employed, a good experienced car man should be put in 
charge of material in order that he may keep up supplies, know 
what he has on hand and be able to tell the workmen where to 
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find what they want. Such a man in order to properly make out 
his requisition on the storekeeper should be able to read a blue 
print. 

Fifth: It is also essential that an intelligent car repairer of long 
experience be placed in charge of delivering material to the work- 
men. This man should be provided with a sufficient number of 
laborers to keep the workmen supplied with the proper material. 

If the right man is selected for this job, one who knows the 
dimensions and kind of material needed for certain jobs, he will 
be able to collect the material and deliver it to the workmen at the 
car and save more time than any other man around the shops. 
He would also in the absence of certain material know when a 
substitute could be used that would often prevent a considerable 
delay to cars. 


By F. J. Fritts 
Master Car Builder; D., L. & W. 


Local conditions throughout the country vary to such an extent 
that it is quite difficult to suggest in detail, methods that would 
fully cover such varied conditions, but there are certain practices 
or fundamentals that it would seem could be generally followed. 

Repair tracks should be supplied with adequate planking, laid 
on a substantial and solid foundation; the planking to be level with 
the top of rails, which would not only facilitate handling of ma- 
terial, but repairs as well. Storehouse or supply buildings should 
be as nearly centrally located as possible, and properly equipped 
for the storing of material. Saw mills and fabricating steel shops 
(where installed) should be situated so that right angle turns 
will be eliminated in handling long materials from the manufac- 
turing shop to cars. 

On heavy repair tracks, cars should be taken to stripping tracks 
and all material that will not be used in making repairs should 
be removed and disposed of at that point. 

Dolly tracks, either standard or narrow gage, should be in- 
stalled between all tracks. Preference will be governed by spac- 
ing of tracks. Standard gage requires greater spacing than the 
narrow gage. Available space and value of land naturally will 
govern in such cases. 

It has been proven that much time and expense can be saved 
by keeping the scrap removed from cars separate from new 
material placed for making repairs. To do this alternate track 
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spacing should be used exclusively for the removal of scrap 
material. : 

Foreman must check the cars and make a list of parts required 
sufficiently in advance of repairs that material may be delivered 
in time to avoid waiting or shifting of men to other cars. 

The use of electric trucks where proper planking has been in- 
stalled, can be used to a very good advantage, saving considerable 
labor and time in delivering material with the exception of wheels 
and lumber. There has not been an electric truck as yet designed 
that will handle the items above referred to but it does seem 
that trailers may be arranged that would meet these requirements. 
If such an arrangement can be perfected, dolly tracks could be 
eliminated entirely, but as a general proposition, where required, 
all things considered, the narrow gage would be preferable be- 
cause of the extra land required, increased cost of installation and 
maintenance, and the necessity of operating considerably heavier 
trucks with practically no increase in material handled where 
standard gage is installed. 

Supplying material on repair tracks should be in charge of a 
competent labor foreman who will supervise the work, seeing that 
material is delivered to cars in the order to which repairs will be 


- made, likewise the prompt removal of all scrap material. The 


installation of these things should very materially reduce the cost 
of handling material on repair tracks. 


Discussion 


Secy. Hawthorne: When Mr. Fritts handed me this paper he 
told me on his way out here he did see an electric truck built 
especially for the handling of lumber which would be very suitable 
for that work in railroad shops, and that he had no doubt at all 
but that one could be designed for the handling of wheels. 


Tue BALTIMORE & OHIO announces that the Capitol Limited, 
its new express train between Washington and Chicago, has been 
taken through on time on every trip since it was put in service, a 
month ago; a mileage of 47,184 train miles and never a minute 
late. This train which, westbound, leaves Baltimore at 2 p. m. 
and Washington at 3 p. m. has a sleeping car which starts from 
New York at 8:30 a. m. Thus passengers by this route may go 
through from New York to Chicago by way of Washington in 
25 hours, 30 minutes, arrival at Chicago being 9 a. m. Central 
time. 


Bird’s Eye View of Eddystone Plant, Baldwin Locomotive Works 


Report on Prices for Labor and Materials- 


Prices Changed to Meet Conditions—Reduction in Allow- 
ances for Cars Destroyed 


HE COMMITTEE submitted the following report under A. R. A. 
Interchange Rules 101, 107, 111 and 112 of the freight car 
code and Rules 21 and 22 of the passenger car code: 


Prices for Materials—Rule 101 


The material prices recommended are the same as those now in 
force under Rule 101, except for adjustments to meet changed 
market conditions. 

Items No. 1 to 65a, inclusive (covering air brake equipment and 
pipe fittings) represent latest quotations plus a predetermined per- 
centage to cover store room expense, store room overhead, stock 
mvestment and transportation charges. 

Items 103 to 214, inclusive (covering miscellaneaus car ma- 
terials), are based on studies conducted during January and Febru- 
ary of this year and include transportation charges, store room 
expenses, etc., as heretofore. 

However, the committee feels that, due to the unsettled market 
conditions, before the issuance of the 1923 A. R. A. Inter- 
change Rules these prices will be investigated and if sufficient in- 
crease or decrease develops necessary collections will be made. 


Prices for Labor—Rules 107 and 111 


The labor rates recommended under Items 172, 442 and 433, Rule 
107, are based on the weighted average hourly rate paid repairmen 
on a number of large representative roads, plus an overhead ex- 
pense of 62 per cent. 

The following are recommended in Rule 107: 

Second paragraph changed to read: The labor charges of .95 
per hour (Item 172, Rule 101, and Item 442, Rule 107, and $1.15 
per hour, Item 443, Rule 107), in addition to including the actual 
labor cost of performing the work, include the following items of 
indirect expense : 

Item 58 changed to read: Brake Hanger, R & Ror R. (Also 
to be charged if renewed or repaired when brake beam is R & R 
or R at same time.) 

Item 93: Show 3 hr, opposite this item for both columns, leav- 
ing both columns blank opposite Item 92. 

Item 136: Change the words “or opposite end” to read “on op- 
posite end.” | 

Item 149 changed to read: Door cap (wooden or metal) R& R 
or R, includes filler, blocks or castings. Ordinary cars—2 hr. 

Item 204-a changed to read: Flooring boards (nailed and bolted 
or nailed and riveted, or riveted or bolted only) including slope or 
cove decking on gondola and hopper cars, per sq. ft. 

Item 212 changed to read: Hand Rail Rod, side or end, R&R 
or R per section. Ordinary cars 0.8 hr. 

Item 213 changed to read: Hand Rail Pipe, side or end, R & R 
or R, charge on pipe connection basis. 

Item 214 changed to read: Hand rail post, R & R or R, charge 
on bolt, nut or rivet basis. Excludes R & R or R of hand rail or 
pipes. . 

Item 234 changed to read: Lining, under sills or over flooring, 
per sq. ft. Nore: This charge also to be made when sills are re- 
newed or spliced. 

Item 248a changed to read: Post, side or end, excluding R & R 
or R of sheathing, lining and fixtures, renewed, each. Ordinary 
car, 1.7 hr.; refrigerator cars, 4.2 hr. 

Item 249 changed to read: Post, corner, excluding R & R or R 
of sheathing, lining and fixtures, renewed, each. Ordinary cars, 
2 hr.; refrigerator cars, 5 hr. 

Item 250 changed to read: Post, corner, renewed, when asso- 
ciated with renewal of side sill, inside end sill, side or end plate, 
each. Ordinary cars, 1.5 hr.; refrigerator cars, 2.5 hr. 

Item 250b changed to read: Post, side or end, renewed, when 
associated with removal of side sill, inside end sill, side or end 
plate, each. Ordinary cars, 1 hr.; refrigerator cars, 2 hr. 

Item 254 changed to read: Release lever, coupler, R & R or R, 
includes any or all connections to coupler lock (whether or not in 
connection with R & R or R of coupler) excludes brackets or 
castings, each. Ordinary cars, 0.2 hr.; refrigerator cars, 0.2 hr. 
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Item 257 changed to read: Release lever bracket, coupler, R & 
R or R, charge on bolt, nut, lag or rivet basis. 


Item 278b changed to read: Running board, tank car, end or 
side, R & R or R, charge on bolt basis. 


Item 417a changed as follows: Underframe, steel (all kinds) or 
continuous metal center sills to which are secured metal body 
bolsters or metal or wood cross ties, first application or R & R, 
includes R & R of underframe or continuous metal center sills for 
renewal or repairs to top gusset plates over cross ties, center 
girders, bolster stiffeners, or other parts of underframe (excludes 
R & Ror R of flooring, rivets removed and renewed in connection 
with R & R of underframe and rivets used in repairs to under- 


frame). (Add jacking of car when necessary.) 

Note: This item not to be charged in connection with sill re- 
newals. 

Item 439: First rivet on car any size, applied, net—present, 


$0.55; proposed, $0.48. 


Item 440: All other rivets on car after first rivet, applied, net, 
each: 


4 -in. diameter .....-..ccccecccccccccceccs .08 07 

¥-in. or Y-in. diameter .........ccceeeees 14 12 

54-in. or over diameter ...........cce0seee 29 25 
Item 442: Change rate from $1.10 to $0.95. 


Item 443: Change rate from $1.35 to $1.15. 
Rule 111—Item 19 changed to read: Dirt collector, R & R or 
R, per connection. 


Destroyed or Damaged Cars—Rule 112 


The changes under this rule are based on cars built during 1922 
on data furnished by the Presidents’ Conference Committee for 
freight train cars. The reproduction cost on such cars that were 
not included in the report (evidently due to the fact that .no class 
D, E, and F cars were built during 1922) were determined by 
maintaining the same percentage of differential in the proposed 
prices as existing in the present rules. 


Passenger Car Interchange—Rules 21 and 22 


Rule 21—The labor rate under Items 19 and 20 was determined 
in the same manner as under Freight Car Rule 107. 


New Item: 5-a—Belt, charge 0.5 hr. generator on electric 
lighted equipment, R & R or R each. 

[The committee proposes a change in the charges for labor on 
lubrication from $0.85 to $0.75 per hour and on repairs from $1.20 
to $1.05 per hour. ] 


Rule 22—Several changes in the prices for materials are pro- 
posed for a number of items. 


The report is signed by A. E. Calkins (chairman), N. Y. C.; 
Ira Everett, Lehigh Valley; J. H. Milton, C. R. I. & P.; J. K. 
Watson, A. T. & S. F.; T. J. Boring, Penn. System; E. H. Weig- 
man, L. & N.; M. Ring, Can. Nat.; H. G. Griffin, Morris & Co., 
and A. E. Smith, Union Tank Car Company. 


Discussion 


In the absence of Mr. Calkins, the above report was read by 
T. J. Boring (Penn. 'System). Your committee wishes to with- 
draw its recommendation for changes under Rule 112 covering 
settlement prices for cars destroyed. As mentioned in the report, 
the changes suggested were based on costs of cars built during 
1922 on data furnished by the Presidents’ Conference Committee’ 
for freight train cars. 

The owners of private refrigerator cars have objected to the 
decrease in the price per pound proposed by your committee for 
refrigerator cars, claiming that reduction is not warranted as ex- 
emplified by their costs and that the data from the Presidents’ 
Conference Committee did not include a sufficient number of re- 
frigerator cars. Your committee met with the private car owners 
in open meeting in the secretary’s rooms the 19th inst. and as a 
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result of the arguments presented it was decided to withdraw the 
recommendations under Rule 112 in order to consider further the 
prices for refrigerator cars, at least. 

Your committee will request the private car owners to submit 
their costs, which will be considered along with data from Presi- 
dents’ Conference Committee in establishing the prices that will 
be included in the next issue of the Interchange Rules. The 
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prices for all cars will receive due consideration at the same time. 
Chairman Coleman: You have heard the report. A resolution 
or a motion that the report be approved, recommending that the 
changes be incorporated in the Rules of Interchange, will be in 
order. 
J. J. Tatum (B. & O.): J will make a motion to that effect. 
(The motion was duly seconded and carrted.) 


. Economy From Modern Shop Machinery 


Comparison of Modern and 40-Year-Old Machine Tools as 
Regards Productive Capacity | 


HE subject of economy from modern shop machinery was 
brought up near the close of the session and the only dis- 
cussion was that of Mr. Mullinix, presented in writing. 


By S. W. Mullinix 
Shop Supt., Chicago, Rock Island and Pacific 


This is a very interesting subject and one that inspires the real 
progressive shop man to get out of the stagnant pool into the 
current where things are moving. Understand that in the shops 
referred to locomotives are either built or overhauled. In answer- 
ing the question, we might view it from different angles. For 
instance, let us go back forty years to the time when we built a 
shop to take care of what was then the modern locomotive. We 
installed in this shop what was then modern, up-to-date machinery, 
capable of taking care of any work that might accrue. What I 
wish to do is to draw a comparison showing what was necessary 
then in relation to requirements at the present time, all brought 
about by the increased size of the locomotive and need for economi- 
cal production. The former shop would be equipped with a power 
plant and equipped with three or four tubular boilers, fire and 
feed-water pumps and possibly an air compressor, which gave us 
400 or 500 ft. of air per minute; that was all. 


A High Speed (?) Tool 


We then go to the machine shop and install the monster 72-in. 
wheel Jathe with the crank pin turning and boring attachment; 
belt driven; angle irons bolted to face plate extending between 
spokes of wheels for driving; eight to ten hours required for turn- 
ing a pair of drivers; speed 10 ft. per min., 1/32-in. feed. 

We would next install a planer that would be belt driven; one 
speed; one head on the cross-rail and no side head; cross-rail 
raised and lowered by hand; the bedways narrow with abrupt angle, 
so that oil could get away quickly from where it was needed. 

All the lathes, slotters, milling machines, drill presses and bolt- 
threading machines (sometimes two-spindle but oftener single) 
would be belt driven. If at night, or on holidays or Sundays, the 
entire line shaft had to run and probably in addition to this an 
auxiliary line in order to run one machine to turn a bolt, or take 
a light cut off a shoe or wedge. 

All feed changing on the lathe was done by changing gears. 
Single geared machines did not cause much lost time, but when 
compounded, to an inexperienced operator, the necessary changes 
would be confusing. Bolt threading machines (single-spindle) 
gave us from four to six hundred bolts a day; two-spindle from 
600 to 1000 bolts, lubrication of the dies being by a spoon or 
dripper. Our boiler shop, as well as the forge shop, had but few 
machines—a punch and shear in the boiler shop but little machinery 
outside of steam hammers in the blacksmith shops. 


Modern Tools Have Many Advantages 


Such machinery as we had in our shop forty years ago would 
render us very poor service today. Let us compare this old shop 
of long ago with the modern equipped shop of today, starting out 
with a power house and such equipment as is necessary to do the 
work which is expected of it. We install the modern, up-to-date 
96-in. wheel lathe; motor drive; controls convenient to the operator, 
either in front or back of machine; variable speed; pneumatic 
for loosening tail stock fastenings; and motor to move tail stock to 
and from the work. With wheel lathes properly designed and 


handled we are able to run 13 ft. per min. with 1%4-in. feed which 
will enable us to get an average of one pair of drivers every 90 
minutes, at least. If not, don’t blame it on the machine, as you 
will not find the trouble there, but with the operator, who needs 
coaching. If he is one of those fellows who tries to make believe 
he knows it all and will not accept coaching in the proper spirit, 
change operators. 

We next install special locomotive rod milling machines with rod 
holding fixtures; quick setting of work; all operating levers in 
front of the operator; micrometer dial indicating depth of cut; 
feeds and speed as desired; from 100 to 200 per cent more efficient 
than the old type machine. Next comes the locomotive rod boring 
machine; two-spindle heavy duty; one operator; doing the work 
that two men have done; one setting; quick and accurate; easy 
handling and clamping. Heavy cuts and fast feeds make it at 
least 200 per cent more efficient than the old-time single-spindle 
drill press. 

The modern veftical rod milling machine requires only one set- 
ting of the rod; eliminates drilling and sawing; also slotting. 
Any desired feed or speed can be obtained and fast traverse of the 
work table is provided in three directions. 

Planers have variable speeds, motor drive, electric control and 
are capable of taking heavy cuts, governed by the material being 
machined. Centralized control, rail setting and locking from the 
operating position, the provision of not less than three heads in- 
creases production at least 100 per cent. Guide grinding ma- 
chines are 200 per cent more efficient than planers and will not 
only take care of guides, but any other plain surfaces. Turret 
lathes are today 300 to 400 per cent more economical than the 
old engine lathe; the work is quickly set up with rapid and accurate 
production. 


Can Old Machines Profitably Be Replaced? 


Now I have named a very few machines, there are hundreds of 
others which will afford a like saving by their use. When we are 
replacing old machinery in our shop by new, we should be in a 
position to say whether or not we were losing money by keeping 
the old machine in commission. I have in mind a 42-in. lathe that 
has given 18 years’ service, and I am quite sure the machine has 
produced more the past ten months than any twelve-month period . 
before. What has made this possible? The operator is interested 
and takes great pride in producing. He turns cylinder bushings 
22-in. to 30-in. in 21⁄4 hrs., using 7/16-in. feed, running 40 ft. per 
min. on the roughing cut; 34-in. feed for the finishing cut. Ma- 
chines are not built that are going to do any better. The class of 
work done on this machine does not require unreasonable time in 
set-ups. It is a motor-driven, heavy-duty machine. A few days 
ago the operator of a 42-in. vertical mill, placed on this machine 
a gray iron packing pot to cut up into cylinder rings, 27-in. dia- 
meter by ¥%-in. thick, l-in. deep, getting 30 rings, finishing from 
floor to floor in 4⁄4 hrs. This was done on practically a new 
machine, strictly modern. On one of our old tools we could not 
have made more than 15 rings in the same length of time. I 
mentioned thread cutting machines, the modern three-spindle thread- 
ing machines which have the unit system of lubrication will thread 
3000 bolts, %4-in. to l-in., in eight hours. 

I have not mentioned economy in modern, up-to-date pneumatic 
tools as well as electrical. That is really a revelation and to 
enumerate the uses and advantages of these tools would take quite 
a book. 
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The Southamption Strect 36 Stall Enginehouse at Boston is of the Rectangular Type 


Report on Shops and Engine Terminals 


The Work of Previous Committees Has Been Condensed 
and Co-ordinated in This Report 


Exhibit A—Engine Terminals 


HE following is a summary of the data gathered in 1922 by 
the American Railway Association committee on Design 
and Operation of Engine Terminals, plus a certain amount 

of information published by the American Railway Engineering 
Association on this subject.: 


General Layout, of Terminal 


Terminals are all more or less of a compromise. There are so 
many circumscribed elements affecting each point that no matter 
whether the terminal is built by gradual expansion or is constructed 
new, the final arrangement will generally reveal some undesirable 
features. A good labor market will often overbalance the selection 
of a site which would have been of greater strategic value. The 
site selected should be such that soil water will not drain into the 
house or turntable pit. Enough land should be acquired to allow 
for 100 per cent expansion in the future. Many variable factors 
enter into the best selection of a site; proximity of transporta- 
tion yards, cost and availability of land, distance from passenger 
station, necessity for smoke abatement, street car or other trans- 
portation, etc. 

Studies along broad lines should be made before a terminal lay- 
out best suited to meet present conditions and future demands can 
be adopted. Investigation will frequently reveal the fact that a 
reduction in delay at modernized terminals will be equivalent to 
adding power to the division. The typical engine terminal is 
considered as a division clearing house and it is assumed that it 
literally controls the amount of freight and passenger-service that 
can be furnished by the transportation department. 

A sub-committee of the American Railway Engineering Asso- 
ciation, collaborating with a committee of the Mechanical Division, 
American Railway Association, submitted a typical terminal lay- 
out plan at the 1922 convention of the American Railway Engineer- 
ing Association. This plan shows a large terminal with provision 
for two houses and separate sets of facilities for handling fuel, 
water, coal, sand, ashes, etc. 

Here follows a quotation from the report devoted to general 
considerations of engine terminal layout. 

Summarizing, engine terminals must be laid out so that one 
operation will not interfere with another. The importance of this 
cannot be over-emphasized. If one operation depends upon another 
for its success, unless that one is a success, the other will be a 
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failure. Each facility should be independent to an extent that if 
any one unit or operation should fail it would not have the effect 
of stopping or retarding the operation of the terminal. Few op- 
erations can be conducted efficiently for any length of time if the 
facilities are strained to the limit. To this end each facility 
should be designed to perform double the work ordinarily re- 
quired and at important terminals duplicate facilities should be 
provided. A single track lead to an engine house is inexcusable. 
With three or more tracks available a majority should be assigned 
to incoming engines. Sufficient leads, switches, and crossovers 
must be provided to avoid delays at coaling station, ash pit, in- 
spection pit, or other facility. As a general rule a number of 
short leads are preferable to a single long lead as this enables one 
engine to move independently of others. Where number of leads 
is restricted frequent crossover switches should be provided to pre- 
vent blocking any locomotive. Lead track to turntable should line 
up with corresponding tracks in engine house for convenience in 
placing dead engines in the house. 


Enginehouse Design—General Features 


Modern enginehouses divide themselves into three classes; a 
brick wall with wood frame and roof, reinforced concrete frame 
and roof, and a combination of steel frame and reinforced con- 
crete. The first mentioned type is cheapest and most generally 
used, but the trend has been toward reinforced concrete. All engine- 
houses should be of fire-proof construction as far as possible. In 
designing an enginehouse provision should be made for doubling 
the capacity needed. It is first necessary to determine the class 
of repairs to be made to power and the extent of such repairs. 
This involves a study of the capacity for doing such work at 
other terminals to which the engines run. Also the proximity of a 
back shop largely determines the extent of repairs necessary in 
the enginehouse. It is desirable to locate the house some distance 
from a city in order to get cheaper land, but in leaving the city care 
should be taken not to get too far away from an adequate labor 
market. The number of stalls to be provided is a function of the 
engines to be handled and the expected detention. If 100 engines 
are to be cared for and each may occupy a pit 12 hours, then 50 
pits will be needed. If the average detention is only 8 hours a 
day then 34 stalls will be ample. Quality of water, as affecting 
boilers, and amount of local switching may also exert considerahle 
influence upon the number of stalls necessary. 

Enginehouses are made in various cross sections to suit local 
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conditions, facilities, funds and taste. The modern house for a 
large terminal may have an overhead crane with down draft 
system, boiler washing plant, drop pits for driving, engine truck 
and tender wheels, jib cranes at frequent intervals and many other 
up-to-date facilities. Practically all of the later designed engine- 
houses have increased head room to improve ventilation and light- 
ing. The continuous monitor type of house, single or double, is 
now being more generally adopted. The depth of the house, over 
all length of section, has now increased to 132 ft. on several large 
roads. The rear walls of the house (outer circle walls) should be 
practically all windows if good lighting is desired. Window sills 
should be about four feet from the floor. 

In some localities the shape of the property makes a rectangular 
house fit better than a round house. For large stations a transfer 
table may be located between two transverse rectangular engine- 
houses and some rectangular layouts will require both a transfer 
table and a turntable. A transverse rectangular house is preferable 
to a longitudinal arrangement. The rectangular house, owing to 
its parallel spacing of pits, is much easier and cheaper to build 
than a round house. One particular advantage of the rectangular 
house with a wye is the saving in space permitted inside the build- 
ing on account of the parallel track arrangement. Also the build- 
ing may be designed so that it may be increased by adding multiples 
as desired. Leads and wye tracks cost less to maintain than turn- 
tables. The vulnerability of the turntable to accident is pointed 
out as a reason for the wye arrangement. 

Enginehouses should be designed so that both engine and tender 
trucks can be removed at the same time, with tender cut loose, if 
desired. The distance from the engine pilot to the outer wall 
varies from 8 to 15 ft. and from tender to inside doors, 5 to 10 
ft.; distance from engine to side walls from 5 to 10 ft. Doors vary 
from 12 to 14 ft. wide and from 14 to 18 ft. high. Doors are made 
of wood or steel frame, swinging, and rolling wood or steel slats. 
Columns may be omitted in the drop pit section and trusses sub- 
stituted. This provides a clear passage for moving wheels from 
pits to rear of house. Outer row of columns should be made 
strong enough to support jib cranes, which may then be installed 
at any time desired. 

In January, 1921, a committee of the American Railway En- 
gineering Association collaborating with a committee of the Me- 
chanical Division, American Railway Association sent out a 
questionnaire covering the principal features of enginehouse de- 
sign. Here follows a short quotation from the 1922 report of 
this committee. 

The Mechanical Division committee recommends a permanent 
floor, preferably wood block or brick on a concrete foundation for 
the outer half of the house where most trucking is done. Con- 
crete is satisfactory for the remainder of the floor. The floor 
should slope from the line of columns between pits to drain into 
pits, about % in. per ft. The committee considers the ideal floor 
to be of creosoted wood block (12 Ib. per cu. ft.), laid direct on a 
six-in. concrete base with a bituminous cushion and filler. Such a 
floor is easy to truck over and work on and does not damage 
engine parts and tools dropped on it. The floor will be water- 
proof. Floor between pits can be made cheaper than in the outside 
circle where most trucking is done. The roof structure recom- 
mended is to be fire proof and is a combination of reinforced con- 
crete and tile. Non-fire-proof roof to be wood of slow burning 
construction. 

Replies to the questionnaire indicated a marked preference for 
swinging wood doors. Rolling lift doors are not as satisfactory on 
account of the liability of getting out of order and the difficulty in 
repairing damage done by engines. The committee recommends 
the wood swinging door as satisfactory and easy to keep in repair. 
Door openings should not be less than 17 ft. in clear height and 
13 ft. in clear width. The replies to questionnaire developed the 
general opinion that there is no satisfactory smoke jack. Cast 
iron is the first choice, asbestos second, and wood third. Wood, 
fire-proofed appears to be as satisfactory as any other type. The 
smoke jack hood recommended is 42 to 48 in. wide and at least 
10 ft. and preferably 12 ft. long with a flue opening of at least 
7 sq. ft. All piping, etc., should as far as possible be maintained 
outside the path an engine would take in passing through the 
outer wall of the house, account of accident. 


Turntable, Tractor and Pit 


Turntables are now generally 100 to 110 ft. long and 120 ft. is 
being used for Mallet engines. All turntables should be equipped 
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with a suitable tractor or tractors. A Mechanical Division Com- 
mittee of the American Railway Association at a meeting December 
15, 1920, concluded that one turntable was ordinarily sufficient 
for a 50-stall enginehouse. A 50-stall house would provide for 
dispatching 100 engines per day if, for example, each engine was 
detained in the house (average) 12 hours a day. This would mean 
200 moves of the table daily if each dispatchment required two 
moves, one in and one out, and all engines were dispatched. In 
other words, the table must turn once every 7.2 minutes. If a peak 
load period occurs in which 25 per cent of the movements are made 
in four hours this would require the table to turn once in every 
4.8 minutes, which is about as fast as dependable operation will 
justify. Another consideration is the delay on account of fail- 
ure of power or table which in some cases may justify one table 
for enginehouses with Jess than 50 stalls. 

The size of the turntable has a considerable bearing upon the 
number of stalls in the house and longer tables permit more ap- 
proaches without having frogs in the track at edge of table. 
Generally, the longer the table the less waste floor space at outer 
circle of house, this results from reducing the angle of stalls. 
The turntable deck should be wide enough to provide a walk each 
side with handrail protection. The turntable pit should be paved 
and drained. The turntable should be long enough to balance the 
engine when tender is empty. A deck turntable with plate girders 
below in pit is preferable to a through plate type with shallow 
pit, when the cost of construction is not greater and when drain- 
age will permit. 

There are two recognized types of turntables: 

1. Balanced. 

2. Three point support. 

(a) continuous—through beams. 
(b) non-continuous—bolted or riveted beams. 

The minimum length of balanced turntable should be such that 
no part of the engine or tender will project beyond the edge of the 
table when the engine with tender empty is balanced on the table. 
With an adequate three-point support table no part of the engine 
or tender will ever project beyond the ends of the table as the 
balancing feature is not necessary with this type. 


Cranes, Tractors and Hoists 


Where heavy repairs are contemplated, an enginehouse may be 
equipped with overhead cranes. When the house is not equipped 
with a down draft exhaust system, the crane may only extend 
from the smoke jack to the tender but with the down draft system 
the crane may be extended to the outer circle wall of the house. 
This emphasizes one particular advantage resulting from down 
draft methods. Portable cranes are always useful and should be 
generally employed. Jib cranes are recommended, even when an 
overhead crane is provided, if quick material movement is desired. 
Without an overhead crane, jib cranes of two- or three-ton 
capacity, swinging on outer circle columns between working pits, 
are very desirable. Jib cranes at drop pits are best located on 
the nearest column to the pits. Tractors, where floors are suit- 
able and specially provided, will greatly expedite the movement of 
material. Many commonly removed parts of modern engines have 
now outgrown the hand operated truck. 

A joint committee of the American Railway Engineering As- 
sociation and American Railway Association made a report in 
1922 in part as follows: “Replies received from forty-two roads 
regarding cranes showed that twenty-one roads used no mechanical 
devices at all, seven used traveling cranes, eight used some jib 
cranes, eight used monorails and chain hoists and five used tractors. 
Six roads contemplated using traveling cranes. In general, the 
crane equipment is dependent upon the nature of repairs to be 
made, proximity of back shop, etc. A terminal handling 75 or 
more locomotives per day should have overhead cranes or be well 
supplied with jib cranes. The general feeling regarding the use 
of unwheeling hoists in engine houses seems to be that they will 
prove economical where all drivers are to be dropped and work 
done on them, but where no work is to be done on the wheels or 
on a few pairs only, the drop pits are more economical. The same 
remarks apply to the drop table in this case as to the unwheeling 
hoists.” 


Engine Pits and Drop Pits 


A Mechanical Division committee of the American Railway 
Association concluded that the following characteristics of engine 
pits were desirable. 


Jury, 1923 
Distance from inner face of outer wall of engine house to inner face 
Of pit Wallin cies ede ae aN eae es we ON Cee Reka a eek 13 ft. 
Distance inner circle columns to pit wall.......sessssssssesecesso 10 ft. 
Clear width of pit........essessesesseessssoecesoreccosceeseeee 4 ft. 
Clear depth of pit below top of rail..........ssessesesocossessesan 2% ft. 


Jack timbers should run the full length of the pit. Pits should 
be crowned at the center with a gutter on each side. Drainage 
should be toward the turntable with a sewer grate at the extreme 
end of the pit. The slope for drainage should be at least 6 in. total. 

The majority of roads recommend drop pits to take care of 
main trailer, engine truck and tender truck wheels. Pits for the 
engine wheels are especially desirable. Installation of pits for 
removing tender wheels would raise the standard of maintenance. 
Where Mallet engines are handled a double drop pit is recom- 
mended. Drop tables are favorably mentioned for enginehouses. 
A hydraulic jack is favored for drop pit work although several 
roads prefer air jacks since the telescoping feature requires less 
depth of it. There is reference to a special compressed air tele- 
scoping jack which gives reliable service. Drop pits should be 
located near the machine shop so that wheels can easily run in, if 
desired. Drop pits or drop tables are necessary in every holise 
and the installation of a hoist does not do away with need for 
a drop pit when a pair of wheels must be removed. 


Shops and Tool Equipments 


The extent of the shop facilities will depend upon the location 
of the house with reference to the back shop. The machine shop 
should be in an annex, or adjacent to the enginehouse and generally 
contain only such machinery as is necessary for light or running 
repairs. It is not good practice to install machinery in the circle 
or enginehouse proper. The boiler, smith and tin shops may be 
located in the machine shop for small terminals, or adjacent to 
it for larger houses. 

The following machines and facilities have been recommended by 
previous committees for enginehouses operating independently of 
back shops: 
1—36-in. by 36-in. by 8 ft. planer 


1—36-in. drill press 
1—30-in. radial drill press 


1—4-inch pipe threader 
1—11'4-in. bolt cutter 
I1—deuble punch and shear—24-in. 


1—20-in. drill press by 36-in. metal up to 1%%-in. 
1—44-in. boring mill thick 

1—lathe for largest piston head 1—flanging clamp, 10-ft. 

1—24-in. by 16-ft. engine lathe 1—800-Ib. steam hammer 

1—16-in. by 6-ft. portable lathe I1—set tin shep tools 

2—16-in. by 6-ft. stationary lathe 2—1 man electric welders 


1—28-in. D. H. crank shaper 
2—douhble grinders 
1—grindstone 
1—-50-ton press 

It is well to locate the machine shop as far away as practicable 
from enginehouse gases. The American Railway Engineering 
Association typical terminal layout shows the machine shop ex- 
tending out from the circle of the house with one enginehouse 
track passing through it. The blacksmith shop, foreman’s office 
and toolroom, also storeroom, are shown in the machine shop 
or adjacent to it. Another alternative plan shows the engine and 
drop pits in the machine shop and two enginehouse tracks enter- 
ing the machine shop but not passing through it. The boiler 
and smith shops are in the machine shop with the office and 
storehouse building adjacent. The boiler. tin and pipe, flue and 
smith shops in large terminals are best located in separate rooms 
or buildings adjacent to the machine shop. 


Boiler Washing System 


The majority of roads questioned by the committee favored 
equipping all enginehouse stalls with hot water wash-out and 
refilling facilities. A few roads prefer only one-half of the engine- 
house so equipped. The general opinion is that washing boilers 
with hot water is at all times desirable from the standpoint of 
saving in time, fuel and water and reduction in fire box and flue 
repairs. When a house is not equipped with a washing system 
the blow-off steam from boilers should discharge outside the 
house. All hot water and steam pipes should be lagged. 

A committee of the American Railway Engineering Association 
considered it good practice to place a set of blow-off boxes not 
far from the cinder pit so that locomotive boilers may be blown 
off a little before entering the enginehouse. This arrangement 
reduces the chances of clogging the blow-off line in the engine- 
house, and where boiler washing plants are installed gives cleaner 
water for washing out and less sediment to dispose of. 

Plans have recently been advanced which aim to fill boilers 
with steam at 100 Ib. pressure or over, steam to be obtained 
direct from power house. It is claimed that this procedure re- 


1—acetvlene torch outfit 
Blacksmith forges and an annealing 
furnace 
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sults in much saving of time and is more economical than present 
practices. Your committee recommend that this matter be in- 
vestigated further and report made. 


Ash Handling Facilities 


There is some difference of opinion as to the best location for 
ash handling facilities. It is generally conceded, particularly in 
cold climates that ash pits should be located near the enginehouse 
so that engines can readily enter the house, on their own steam, 
with fires dumped. Also the time of exposure of firebox sheets 
to the cold is shortened by this location. The ash pit is un- 
questionably the governing facility outside of the enginehouse. 
This is due to the length of time required for this operation. 
New ash pits should be designed to take care of a peak load of 
25 per cent more engines than the ordinary maximum and 50 
per cent more would be better. 

The kind and type of ash handling facility depends entirely 
upon local conditions. The length and capacity of pits depends 
upon the maximum number of engines handled at the terminal 
in 24 hours. At terminals where a large number of engines must 
be handled quickly probably the water pit type is the best. At 
terminals where there is no congestion of engines the bucket con- 
veyor type of ash pit works out satisfactorily. Water pits do 
not function as well in cold weather account of steam rising from 
the water and tendency for loaded wet ashes to freeze solid in 
cars. In designing water pits, care should be taken to safeguard 
all approaches so that men will not fall into them. A well- 
designed water pit will allow from four to six engines to be 
handled at one time and the pit capacity should be sufficient to 
hold ashes for several days, if necessary, account of damages 
to crane or lack of car supply. Water pits require a minimum 
number of men for the service rendered and the force may be 
easily adjusted to the demand. The capacity of pits may be 
increased readily by lengthening at either end. Length of each 
pit handling two engines per track should be from 1% to 1% 
times the length of engine and tender, and length of pit handling 
3 engines per track should be from 2% to 234 times length of 
engine and tender. The type of engine selected should reflect 
future operating needs. 

A sub-committee of the American Railway Engineering Asso- 
ciation made a very exhaustive report on ash pits to the 1922 
convention. Several paragraphs abstracted from this report are 
here inserted. 

A new type of ash pit having many unusual features has been 
described recently in technical publications. This pit is located in 
the roundhouse and runs transversely under each stall. Engines 
come direct from train to stalls in house. The pit is a sloping 
trough 14 ft. wide at top in which a stream of water flows con- 
stantly. Ashes dropped into this trough are washed down to an 
outside storage pit from which they are loaded into cars with 
clam shell buckets. The top of the trough is level with the bottom 
of engine pit and when not in use is covered with a movable 
plate to preserve the continuity of the engine pit floor. Your 
committee suggests that this arrangement be investigated and 
reported on by a future committee. 

Ash pit design obviously depends upon the number of engincs 
handled. A check of over 7,000 fire cleanings showed 1.41 cu. 
yd. of ashes removed per engine, with a good grade of coal. 
Your committee recommends from 2 to 3 cu. yd. of ashes per 
engine for average storage capacity. Where local data has not 
been secured it is recommended to design pit capacity on basis of 
engine standing 45 minutes on pit for cleaning operation. This 
includes two men working 30 minutes. 


Coaling Station, Sand Storage and Water Cranes 


Coaling stations may be of the modern mechanical type or the 
older gravity tipple. The type selected usually depends upon the 
number of engines handled, the number of tracks available for 
coaling engines and the kind of coal used. Station capacity should 
be at least 24 hours’ supply and better 48 hours, for maximum 
demand. The coal storage bins should be made self-cleaning as 
much as possible by proper sloping of forces. Gravity tipple 
outlet fixtures may be of the under-cut or over-cut type. Prefer- 
ence is shown for the over-cut fixture as it seems to provide more 
even mixing of coal delivered. 

Mechanical coaling stations should be of the transverse type and 
a station serving several tracks is preferable to the longitudinal 
type because it facilitates engine movement to and from the sta- 
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tion. When it is necessary to deliver coal to two or more tracks 
it is best to install a mechanical type of station. Loaded coal 
car tracks should have a down grade toward the track hopper to 
permit easy feeding of cars. The receiving hopper must be long 
and wide enough to handle a complete car and provide sufficient 
room for unloading and handling coal. The hopper should be 
protected from the weather. It is not good practice to have a 
steel car chute too close to ash pits on account of fumes from 
wet ashes corroding the steel. A good many modern mechanical 
stations are built of concrete, with usual bucket type conveyor. 
Under certain conditions a belt conveyor has been found satis- 
factory and economical. A coal measuring or weighing device 
is recommended for all coaling stations. 

A longitudinal coaling station designed recently and described 
in technical papers shows coal dumped into a pit below the 
ground level. A clam shell with traveling crane lifts the coal 
to gravity chutes which deliver direct to tenders. This type of 
coaling station has a number of new features which may prove 
superior in operation or economy to other types. Your com- 
mittee suggests that this arrangement be studied and reported 
on by a future committee. 

Sanding facilities are usually found in common with coal 
chute so that sanding may be accomplished while taking coal. 
Also in small terminals the duties of men operating tipple and 
sand facilities may be combined. Sand should be dumped from 
road cars into a pit beneath the track or trestle. Storage capacity 
of green sand should be sufficient for several months’ supply; a 
winter's’ supply should be provided in cold climates. Modern 
sanding facilities are recommended for all large terminals. One 
well-known arrangement provides for dumping wet sand through 
a hopper to an underground storage pit, from there it is elevated 
in conveyor buckets to dryers which in turn discharge dry sand 
by gravity into tanks. These tanks are charged with air which 
forces dry sand to other taks high enough to discharge by 
gravity to engine boxes. Smalle: “ersminals may be equipped with 
dryers preferably of the stove type, on ground level which dis- 
charge dry sifted sand by gravity into underground tanks from 
which sand is forced by air to overhead gravity tanks similar to 
mechanical arrangement just described. 

The location and number of water cranes or columns depends 
upon the importance of the terminal and local conditions in the 
terminal and yard. Water supply for yard engines should be 
especially considered and water storage tanks should always ‘be 
of very liberal proportions. No water crane should be located 
where the overflow will freeze on switches. Suitable sewer 
gratings should always be furnished to carry away surplus water. 
Water columns should also be located near the entrance to the 
terminal and water should be equally available for inbound and 
outbound engines. Engines taking water should not block the 
movement of other engines. 


Inspection Pits and Washing Platform : 


A number of roads have found inspection pits to be an important 
addition to the terminal. In cold climates pits should be covered 
with a protection shed. Pits should be connected by transverse 
tunnels with steps up to ground level in the clear. The inspector’s 
office should have a pneumatic tube connection with enginehouse 
foreman’s office to expedite writing up and issuing orders for 
making repairs necessary. Track space for two times their 
capacity should be allowed front and rear for power waiting for 
and leaving the inspection pits. Inspection pits are best made 
of concrete with floor crowned in the middle for drainage. Sufh- 
cient sockets for portable and fixed lights should be provided. 
The inspection pit is really the entrance or beginning of the 
terminal. Here the crews are usually released and it is a con- 
venient location for locker, wash and toilet rooms for crews, 
also the inspector’s office. 


Buildings and Offices 


The location of the wash platform is subject to considerable 
difference of opinion. In some cases it is thought best to wash 
engines first on entering the terminal and before inspection. 
Others prefer to wash last, after engines leave ash pits and 
just before entering house. Some roads, particularly in cold 
climates, prefer the washing facilities in the enginehouse and one 
stall is occupied for this purpose. The wash platform should 
be arranged so that operators can climb up easily when washing 
upper parts of engines and tenders. 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 7 


The officer in charge of enginehouse should have an office 
adjacent to the house. This building should provide rooms for 
usual clerks and dispatchers. Suitable locker and wash rooms 
and toilets should be provided for all enginehouse employees, 
also an ample supply of drinking water conveniently located. A 
proper telephone connection for all offices at the terminal is 
very important. This may be handled through a private branch 
exchange. 

The supply house should be so located that supplies may be 
taken from incoming engines, checked into house and out again 
to out-going engines. The location depends upon the general 
design of the terminal and should be so convenient as to cause 
no delay to arriving and departing engines. At small terminals 
the supply house, if large enough, may be used jointly with other 
houses or offices which may be located nearby. 

Light repair sheds are not in general use. A considerable num- 
ber of engines do not have to go into the house and these may 
be very readily cared for in the repair shed. Shed should be 
located near the machine shop. Light repair sheds provide cheap 
floor space for tightening and testing engines and thus conserve 
the high-priced floor space in the enginehouse for heavier repairs. 
It is recommended that more data be obtained relative to the 
economy and usefulness of this facility. 


Storehouse and Oil House 


The storehouse and its facilities should be centrally located, 
preferably close to enginehouse and machine shop. Walls should 
have plenty of windows and material handling should be ex- 
pedited by suitable roadways, platforms and racks. The oil and 
storehouses should be of fireproof construction. Storehouse 
should be placed so that men will not have to cross enginehouse 
leads to get materials. 

Oil requirements at large terminals necessitate a separate oil 
house with attendant, located conveniently to enginehouse and 
machine shop. At a terminal where oil requirements are light 
the oil house may be made a part of the storehouse but separated 
from it by fire walls. In any case, the oil house should be 
adjacent to storehouse. 


Exhibit B—Power Houses 


The following is a summary of previous reports of the commit- 
tee on Modernization of Stationary Boiler plants, condensed and 
brought up to date. 


Power House Building 


LOCATION 


The power plant should be located centrally with respect to 
distribution of live steam (especially to roundhouse blower lines) ; 
exhaust steam for heating; electric current; air and water. If 
plant is, or may be operated, condensing the location with respect 
to source of cifculating water and disposal of hot well discharge 
should be considered. Also plant should be readily accessible for 
switching and storage of fuel and cinder cars. 


CONSTRUCTION 


Frame. Wood frame and wood roof trusses are desirable for 
small plants up to 300 hp. or temporary plants. Steel frames 
and trusses have the advantage of permanency, and structural 
possibilities, such as furnishing support for coal bins, ash con- 
veyors, traveling cranes and piping. 

Walls. Wood or galvanized iron walls are advisable only in 
small or temporary installations. Brick or reinforced concrete are 
superior and cost less for maintenance. 

Floors. Concrete or similar floors are best. The floors should 
not be connected to engine foundations and should be provided 
with suitable drains. Whenever possible a basement should be 
provided below the engine room floor to accommodate exhaust 
steam and other pipe lines with sufficient head room for men to 
work. Often it is desirable to make the basement floor of one 
concrete slab reinforced about two feet thick for supporting 
machine foundations. 

Roof. It is advisable to have the roof of fireproof construction, 
especially over boiler room. 

Windows. Ample windows to be provided for ventilation and 
light. Steel sash are preferable. 
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Doors. The doors should be conveniently located and of suff- 
cient size to move machines in and out the building. 

Ventilation. Natural draft or induced draft ventilation should 
be installed, especially in engine room where electric machinery 
is in operation, and must be kept cool. 

Cranes. It is advisable to install hand-operated traveling cranes 
over the equipment in the engine room for taking out crank 
shafts, pistons, etc. 


Power House Equipment 
BoILers 


Type. The following types of boilers are generally employed 
in railway power plants: (1) Locomotive type. (2) Scotch 
Marine type. (3) Horizontal return tubular. (4) Water tube. 

Locomotive type boilers have an advantage in small railway 
power plants, as these boilers are often obtained from dismantled 
locomotives and the cost of installation is small. 

Horizontal return tubular boilers are also comparatively less 
expensive, especially the installation. The advisable limiting size 
of locomotive and horizontal return tubular boilers is 150 hp., 
and the highest boiler pressure 150 Ib. When more than six 
locomotives or return tubular boilers are in one installation it is 
then desirable to consider water tube boilers of larger capacity 
per unit. For the relative efficiencies of locomotive, return tubular 
and water tube, see Table 1. 


TaBLeE 1—CCMPARATIVE EFFICIENCIES OF [Locomotive RETURN TUBULAR AND 
WateERTUBE BoiLers Hanp FIRED AND STOKER FIRED 
Lb. of water 


evaporated per lb, of com- 
bustible from and at 212 deg. F. 


Hand fired Stoker fired 
Locomotive type ...ssssssssssss 4 to 6.5 are gieaeck 
Return tubular type.............. 5.5 to 9 6 to 10 
Water tube type... ...... 2. eee 7 to 10.5 8 to 12 


Settings. The foundations of boilers should be made firm by 
proper footings to prevent settling and cracking of the side walls 
and opening up of pipe joints as well as the deterioration of 
interior brick wall and distortion of the boiler itself. 

The settings of water tube boilers vary with the type and 
conditions of service and it is recommended to follow setting 
plans provided by the manufacturer. 

Stack. Stacks may be of steel, brick or concrete. The com- 
parative cost for initial installation and per annual maintenance, 
based on 1922 figures, are shown in Tables II and III respectively. 


TaBLE II—SrTacks Costs Per Borter Horse Power 


200 Hp 400 Hp. 600 Hp. 800 Hp 
Steel ....ssossssoo $600 $1,500 $2,100 $2,800 
TICK ole we eae 2,700 2.900 3,100 3,500 
Concrete ........- 2,600 2,800 3,200 3,600 
Tanre ITI—MaAtnteENANce AND DEPRECIATION Costs or Stacks PER YEAR 
200 Hp. 400 Hp. 600 Hp. 800 Hp. 
Steel ge ccdsicewes $120 $240 beens kauas 
Brick <asievwa dees 82 90 $95 $100 
Concrete ......... 65 72 80 87 
_ Stokers. With hand firing and hand ash disposal one fireman 


can efficiently attend 200 boiler horsepower or 500 boiler horse- 
power if he shovels coal only. With stokers, overhead coal 
bunkers and mechanical ash conveyors one man can look after 
1,000 to 4,000 boiler horsepower. Therefore, with all factors 
considered, such as reduction in boiler room force, greater 
capacity of boilers, interest and depreciation on investment, etc., 
it is believed that plants having 1,000 hp. and over should have 
stoker feed boilers and under certain conditions profit may be 
shown with stoker feed boilers in less than 1,000 hp. The type 
of stoker to be used depends upon fuel available and the method 
of conveying same in the power plant. Following are the types 
of stokers in general use: 

1. Hand fired and hand operated. These give a more even dis- 
tribution of the fuel bed but do not eliminate hand firing. 

2. Traveling chain grate with natural draft. This type of 
stoker is best fitted for burning small sizes of free burning 
bituminous coals, especially coals with high ash content. The 
capacity of the boiler is limited to the amount of fuel which can 
be burned on the grate with natural draft afforded. 

3. Traveling chain grates with forced draft. This type of 
stoker was designed especially for burning coals of high fixed 
carbon such as anthracite, slack and coke breeze and has proven 
successful in this field. Is now being tried more or less successfully 
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with certain bituminous coals. The forced draft gives this type of 
stoker greater capacity than the natural draft stoker, also enables 
it more effectively to take care of sudden fluctuating loads. 

4. Over feed step grates. This type of stoker is designed for 
both natural draft and forced draft and is used mostly with free 
burning bituminous coals. 

5. Underfeed stokers with forced draft. These stokers are best 
adapted for burning coking bituminous coals of all grades and 
sizes. The advantage of the forced draft with this stoker is the 
same as with forced draft chain grate. 

6. Pulverized fuel, At present pulverized fuel finds its field in 
plants exceeding 1,000 developed boiler horsepower. Low grade 
fuel has been burned and high boiler efficiencies obtained. The 
process of pulverizing is being perfected and cost reduced. The 
relative cost of operating pulverized fuel installations and stoker 
installations depends largely upon local conditions. 

Coal and Ash Handling Apparatus. Coal should be placed in a 
boiler room and on the grates and ashes disposed of at the least 
cost. This usually means reducing the hand labor by providing 
mechanical coal and ash handling equipment. The following sys- 
tems are in general use: 

1. A trestle over a coal bin in front of hand fired boilers, the 
coal being dropped into the bin from dump coal cars. 

2. Continuous conveyors such as: Spiral screw, scrapers, aprons 
and buckets, overlapping pivoting buckets and endless belts. 

3. Hoists with car or a skip hoist. 

4. Clam shell operated by a locomotive crane. 

5. Steam ejector for ashes suitable for small plants. 


Feed Water Heaters. It is very advisable to use feed water 
heaters in plants of all sizes. The feeding of cold water by in- 
jector or pumps into the boilers is detrimental to the boilers and 
also uneconomical. There is a saving of 1 per cent in fuel for each 
11 degrees feed water heated before it enters the boilers. To 
insure efficient heating of the water and reserve storage capacity, 
the heater should be of ample size. In plants where exhaust steam 
is used for heating the condensate should be returned to the feed 
water heater. In such cases it is often advisable to install an 
auxiliary reservoir or “make up tank” above the heater in order 
that the heater may not be overflowed when a large quantity of 
condensate is returned during the short period of time. In large 
power plants a recording meter on the heater is a convenience in 
determining the load carried by the boilers. The open type feed 
water heater is most satisfactory for railway power plants. 

Feed water pumps. Feed water pumps should be of ample size 
and at least two pumps (duplicate units) provided. Many rail- 
roads find outside packed plunger type to be the most satisfactory 
on account of convenience in maintaining the packing. 


ENGINE Room EQUIPMENT 


Steam Engines. Due to the fact that at the majority of shops 
and roundhouses, exhaust steam is used for heating buildings and 
also because steam boilers must be maintained to furnish live 
steam to the roundhouse steam blower line the prime movers are 
mostly steam driven. In a few cases it has been found ad- 
vantageous and economical to install gas or oil engines, but so long 
as steam locomotives must be operated the steam power plant will 
likely predominate. The principal classes of steam driven prime 
movers are as follows: 

1. Reciprocating engines of several types. 

2. Steam turbines. 


The determination of what particular kind of steam engine shall 
be employed requires careful analysis, as local conditions largely 
govern; such as floor space available, amount of exhaust steam 
needed for heat, required size of unit, type of generator and 
whether plant is to be operated condensing or non-condensing. In 
general rt may be said that in units up to 250 hp. operating with 
exhaust steam used for heating, reciprocating engines are the 
most desirable. If during the season when steam heat is not re- 
quired, and at the same time fuel must be conserved, uniflow 
engines may be considered. Also if circulating water is available 
engines may be run condensing. In units above 250 hp., except in 
special cases, steam turbines are preferable. In order to secure 
reasonable economy from steam turbines they must be run con- 
densing and it is necessary to take this into consideration. 

As to maintenance, this largely depends upon local conditions, but 
in general steam turbines require less maintenance than reciprocat- 
ing engines, but when repairs are necessary it generally requires 
the service of the specialist not always available on railroad organ- 
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izations. The railway shop machinist is usually capable of mak- 
ing repairs to the reciprocating engines. 

Air Compressors. The air compressor equipment for the shop 
terminal should be of ample capacity. Air tools will not operate 
efficiently at less than 100 Ib. pressure. The intake pipe open- 
ing should be at least fifteen feet above the ground and protected 
so far as possible against dirt, dust and moisture entering the 
compressor. Ample air reservoir capacity should be provided and 
air lines should be protected against freezing and accumulation of 
moisture. In some cases it may be advisable to install after cool- 
ers to relieve the air of suspended moisture. 

Pumping Units. It is very advisable to have the pumping units 
accessible to the other engine room equipment, especially if they 
are to be depended upon for fire protection. Fly wheel pumping 
engines are very satisfactory units. 


Power House PIPING 


The design and installation of power house piping requires care 
and the following features demand particular attention: (a) Sizes, 
(b) Provisions for expansion in steam lines, (c) Provisions for 
proper drainage to prevent accumulation of water with resulting 
water hammers and damage, (d) The use of good material both 
as to pipe, fittings and packing. A failure in the piping due to 
poor material will cost many times what would be saved by the 
use of such material, (e) All cutout valves for boilers and steam 
driven units should be conveniently located and within reach of 
the power house attendants; if necessary, runways over boilers 
with shops, etc., should be provided to enable the attendants to 
reach all valves, (f) Pipes and fittings should be so located that 
all parts are readily accessible for repairing and renewing; avoid- 
ing, so far as possible, all trenches and similar unhandy arrange- 
ments. 


PoWER PLANT EFFICIENCY 


Notwithstanding that a power plant may be carefully designed 
with respect to building arrangement and equipment, it will not 
accomplish what was expected in output or cost per unit of output 
unless the equipment is properly operated and maintained and also 
economies and efficiencies sought after. The operating engineer 
should be an experienced mechanic capable of repairing and main- 
taining the equipment under his charge. Cleanliness of machinery, 
floors, walls, etc., about the engine room and boiler room indicates, 
as a rule, a careful operating engineer and one who maintains his 
machinery in the same good order. The maintenance of all equip- 
ment is of the utmost importance as a failure may occur which 
will cripple the roundhouse terminal and perhaps cause a shut- 
down of the shops. 

In addition to the proper maintenance of equipment, an effort 
should be made to secure the output at as low a cost as possible 
by locating and correcting the inefficiencies of the plant. The 
losses occur in both the boiler and engine room and the correction 
of many of them is not beyond the ability of the usual chief engi- 
neer or his immediate supervisor. The following are among the 
more important causes of: 


Boiler Room Losses 


Excess of Moisture in the coal caused by tco much water to 
“wet down the coal.” 

Incomplete Combustion. (a) Due to insufficient grate area or 
grates being clogged up. (b) Unburned coal escaping through 
the grates into the ash pit. (c) Insufficient air supply resulting 
in formation of smoke and unburned gases, such as carbon mon- 
oxide. (d) The deterioration of boiler bridge walls or baffles 
being burned out and boiler gases short circuited. 

Excess Air During Combustion. In large plants where efficient 
help is emploved the use of stack temperature recording instru- 
ments as well as carbon dioxide recorders are helpful in determin- 
ing the processes of combustion, also draft gages may be used in 
determining this and other losses. 

Air Leaks in Boiler Settings. Cracks in boiler settings and 
loose clean cut doors should not be permitted, as air infiltration 
cuts down furnace efficiency. 

Cold Feed Water. Boilers should be fed with pumps instead of 
injectors and water heated in a feed water heater which should 
be kept clean and in working order. 

Scale on Botler Tubes. Scale % inch thick on boiler tubes and 
shell causes heat losses up to 10 per cent. Also excessive scale 
deposits cause rapid deterioration of tubes and boilers and make 
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for excessive repairs. It is advisable to treat very hard waters to 
lessen their content of scale forming salts. 

Soot on Boiler Tubes. Soot is an excellent non-conductor of 
heat and an accumulation of soot quickly cuts down boiler ef- 
ficiency. Permanent soot blowing apparatus is now usually in- 
stalled with all water tube boilers and is also finding favor in 
smaller installations of other types of boilers. 


Engine Room Losses 


Steam, Atr and Water Leaks. Unless steam, air and water leaks 
are carefully watched they will be the source of great expense. 
With coal costing $4.00 per ton and water at 8 cents per one 
thousand gallons the following table shows loss per month by 
steam, air and water leaks: 


Cost cr STEAM LEAKS 


Size of the 


Cost of leak per month—steam pressure 
leak or sum of 


the several leaks 60 Ib 120 Ib. 150 1b. 200 Ib 
$, in. diameter.......-. $2.98 $5.26 $6.44 $8.24 
in. diameter......... 11.86 21.02 35.74 33.00 
% in. diameter......... 57.46 84.04 102.96 132.02 
i} in, diamcter......... 189.90 336.10 411.86 528.08 
¥% in. Giameter.......0- 427.50 756.10 926.50 1,187.96 
1 m. diameter........... 759.62 1,344.44 1,647.44 2,112.34 
Cost oF Air Leaks 
Size of the Cost of leak per 


leak or sum 


month—air pressure 
of the several leaks 


100 Ib. per sq. in. 


ù% in. diameter..... di A Risa oo wee aw E Ee als $5.78 
4 ina CIAINOCER «605635 odh owed s Oa A ohare 23.18 
4 in. diameter.....esssssesescsssseseoo Eae esei 92.72 
I4 in. diameter......ssssssssesosossossososooo 370.90 
We? AN.) diameters wn oe hic ands ERa awa eee 835.00 
l- in. diameter goes ew oarnein ene ae WS Ge Shae hes 1,483.64 
Ccst oF Water LEAKS 
Size of the Cost of leak per 


Icak or sum 


month—air pressure 
of the several leaks i 


100 lb. per sq. in. 


if AMOteh (4 cia i Stig soe dae whos eae dae $12.00 
in, diameter see ones a cae Sa whe wea ee Ses 48.00 
14 in. OH QIAMAVOE cow as ki deine So ok brew aa oes 192.00 
Wa in. “IAMICET cs iss baa dnd be a Cavan CA Ses 768.00 
MG AD ameter. vas ats Gin eck 5 tin cee wie bic Wo ain't 822.00 
1 in. Gia Chet ooscso ooo hao 4 Sean KSA we ORE ee 3,072.00 


Loss from Radiation. All steam pipes as well as cylinders and 
valve chests on steam operated machines should be well insulated 
with suitable coverings of which there are a number on the mar- 
ket. For railway power plants consideration should be given to 
fireproof coverings reasonably unaffected by moisture and steam, 
with a composition that will resist an ordinary amount of han- 
dling as well as vibration. 

Steam Losses in Reciprocating Engines. Due to steam leaking 
by valves and pistons, these losses are obvious and can be and 
should be corrected by the operating force. 

Steam Losses in Steam Turbines on account of worn blades and 
nozzles can be corrected by the operating forces or by experts. 

Losses in Reciprocating Steam Engines and Air Compressors 
on account of incorrect valve settings can be corrected by the op- 
erating engineer who should be provided with steam engine indi- 
cators, etc. 

Losses in Pumping Machinery on account of slippage by water 
pistons and valves can be corrected by the operating engineer. 


Power Transmission 


Power transmission in railway shops resolves itsclf into the fol- 
lowing classes: 


TRANSMISSION BY BELTING AND LINE SHAFTING 


This is used in small shops where no electric energy is avail- 
able, or in group drives in large shops using steam engines in 
the former and electric motors in the latter. Oak tanned leather 
belting is preferable; cast iron split pulleys are more desirable than 
wood split or steel split pulleys; the usual kind of shafting em- 
ployed is cold rolled steel. 

Hangers with roller bearings are in general use and very satis- 
factory as they reduce friction load. The building roof trusses 
should be capable of supporting, at least, 1,600 1b. concentrated 
load at intervals of eight feet for the shafting, etc. Tight and 
loose pulleys in many cases have been found more desirable than 
friction clutches on countershafts. 


ELECTRIC TRANSMISSION 


‘Electric motors are used on large machines and also on ma- 
chines which are isolated or cannot be properly driven by belt, or 
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machines which are located in bays served by an overhead travel- 
ing cranc. Direct current is preferable for operating electric 
traveling cranes of large capacity, various speed motors on 
machine tools and reversing motors on metal planers. Alternating 
current has much the advantage in facility of transmission. 

Motor Installations. Where small power plants are involved it 
is the practice to install wound rotor slip ring type induction mo- 
tors in sizes 10 hp. and larger, to avoid the disturbance resulting 
from the starting of the squirrel cage type. Motor wiring should 
be in rigid iron conduit and safety switches used with automati- 
cally protected manual starting equipment is the general rule. 

Portable Motor Drives. The use of portable motor driven arc 
welders and machine tools is increasing rapidly. In enginehouses 
outlets may be provided at alternate stalls, placing them on the 
wall of the outer circle. In the shop buildings outlets may 
be placed as demanded by local conditions. The outlet is a com- 
bined safety switch and plugging receptacle so interlocked that the 
plug cannot be inserted or removed while the switch is closed. 
A contact is provided in the receptacle for grounding the frame 
of the motor through the steel armor of the flexible connection. 
The flexible connection between the plug and motor is kept as 
short as possible. 

Portable Electric Rivet Heaters? These are being introduced 
and are difficult to handle on a small plant, on account of the 
fluctuations and comparatively heavy demand. Outlets are pro- 
vided as demanded by local conditions, the same type of receptacle 
being used as for portable motors, but wired on a separate circuit, 
single phase, two wire circuits having proved most economical 
under present conditions. It is understood that development is 
progressing on a resistance type heater. Receptacles are available 
up to 200 amperes, 500 volts a-c, with greater capacities in pros- 
pect. 

Traveling Cranes. Bare copper trolley wires are used on the 
smaller sizes, but in recent installations of 250 and 150 ton cranes 
T-rail contact conductors have been used. Feeders are provided 
to keep the drop of potential at any point on the runway within 
such limits that the crane speed will not be materially reduced 
under maximum operating demands. A rather unusual feature is 
the guarding of the main contact conductors to prevent accidental 
shock to men working on the crane runway structure. Isolation 
by elevation is usually considered a sufficient guard, but we have 
had several serious accidents, particularly in enginehouses, to win- 
dow washers and men on top of locomotives. 


COMPRESSED AIR TRANSMISSION 


Compressed air is used mostly on portable tools. The average 
pressure in the air mains is usually 110 1b. per sq. in. 


Piping, Lighting and Heating 
GENERAL PIPING 


All pipe lines containing steam, air or gas should be placed above 
ground on support wherever possible. Also suitable runways 
should be provided inside of buildings for overhead pipes. These 
runways should consist qf suitable steel stringers with grating 
thereon to prevent accumulation of dust and persons slipping when 
making repairs to pipe lines. 

Cutout valves should be placed on all pipe lines which enter 
buildings. These to be located not nearer than 20 ft. on the out- 
side of the building and arranged with chain wheels, if overhead, 
for shutting off the lines in case of fire. 

Expansion of pipe lines should be provided for by the use of 
“U” bends. 

For fire protection inside of building, hose reels are usually 
employed. Where the use of hose reels are required on the out- 
side of building, suck as in car repair yards, or transportation 
yards, a suitable metal hose should be built with the roof 
well insulated to prevent the heat from deteriorating the rubber 
hose. Pipe lines serving fire hydrants should not be placed close 
to buildings and fire hydrants should be situated to give most 
ready means of protecting buildings. 


NATURAL LIGHTING 


In old shops sufficient attention was not given to securing 
adequate daylight illumination. This was somewhat difficult on ac- 
count of the building construction then used; but with the steel 
frame construction it is now possible to give large wall areas to 
glass sash which serves for both light and ventilation. Also of 
late satisfactory skylights such as the “V” shaped skylights have 
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been brought out that give light without glare, ventilation and 
freedom from condensation and dripping of moisture. 


ELECTRIC LIGHTING 


General Wiring is installed in rigid iron conduit, with a 30 per 
cent Para insulation for rubber covered wire. 

Enginehouses. Different methods of illuminating enginehouses 
are used, depending upon the construction of the building, and to a 
certain extent upon the preference of the local operating people. A 
system generally used is the installation of roundhouse reflectors, 
especially designed and marketed for enginehouse use. 

These are mounted about eight feet from the floor, three being 
used per stall, the arrangement depending upon the location of 
building columns, A white enameled reflector with a plain glass 
door has proved most satisfactory. Ease of cleaning and reduction 
of bulb theft and breakage, as well as good distribution of light, 
result from this installation. 

Plugging circuits for portable electric light extensions are placed 
on the building columns. In connection with the use of these 
portable extensions particular attention is called to the necessity of 
properly safeguarding the users by providing a heavy pattern port- 
able lamp guard, with socket recessed in a wood handle, with 
portable cord and as rapidly as practicable use polarized caps to 
insure connecting the screw shell of the socket to the grounded 
wire of the circuit. All drop cord and extensions should be main- 
tained in safe condition. 

Shop Buildings. For shop buildings general illumination from 
overhead enameled steel reflector units, spaced for uniform in- 
tensity, supplemented by local illumination where the nature of the 
work requires local lighting, is preferred. ‘ 

Turntable, Cinder Pits, Etc. The tendency is to use flood light- 
ing where practicable, though illumination by units suspended from 
poles or messengers is quite common and usually satisfactory. 

Yord Lighting. Shop yard lighting is usually accomplished 


_by units mounted on poles and flood lighting. Have one very 


satisfactory coach yard flood lighting installation. Caution should 
be exercised in laying out flood lighting to avoid glare and shadows. 


HEATING WITH STOVES 


The heating of rcundhouses or shops by stoves should not be 
considered except in very mild climates and where oil or gas is 
available. Heat from stoves does not fill the entire building and 
stoves are expensive and dirty to maintain, also constitute a serious 
fire hazard. 

STEAM HEAT 


General. In general heating by steam is the most satisfactory, 
using exhaust steam wherever possible and supplementing by live 
steam if necessary. Practically there is about 3.4 per cent as 
much heat in exhaust steam as there is in live steam. The heat 
is given out by two systems, direct radiation and indirect radiation. 

Direct radiation. In this system the pipe or radiators are 
placed along walls or in engine pits where the cold air accum- 
ulates or passes. The condensed steam wherever possible should 
be returned to the powerhouse. 

Indirect radiation. In this system a current of air is blown 
over a nest of pipes by means of fan blowers and the hot air 
distributed throughout the building by ducts, the ducts discharg- 
ing the hot air where it will meet the incoming cold air. 


Exhibit C—Car Shops 


A tentative shop layout embodying general features in such 
detail as was deemed immediately essential, together with general 
observations on the subject, were submitted to the Association in 
Circular S-111-132 at the 1920 Annual Meeting. A shop of four 
units A—B—C and D was presented; also certain other funda- 
mentals were recommended, such as track spacing, crane capacity, 
standard gage industrial track and the height under girder beam 
of crane, etc. This plan was worked out with the idea of con- 
solidating facilities at large interchange centers, however it is 
beyond the average requirements of most any of the railroads with 
the possible exception of the very largest. Each unit submitted 
provides for a capacity of 25 cars per day and the expansion 
program so mapped out to facilitate expansion until the ultimate 
capacity of 100 cars per day is reached. No definite conclusions 
have been drawn as to the construction of the buildings, this 
being in a large measure dependent upon the location, the dif- 
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ferent type of construction varying for certain localities to such 
an extent as not to permit of any recommended practice. 

The consensus of opinion denotes a preference of the more 
or less square type of building in lieu of the longitudinal shape 
since it permits less congestion, particularly where the pro- 
gressive system of repairs cannot be followed entirely. In schedul- 
ing equipment through shops, not very much can be accomplished 
in mine run of cars, but must be selected in series, or practically 
the same class of equipment. The cost of moving and the dam- 
age created in getting cars to the shops should also be given 
serious consideration. 

‘Steel car shops should be located where the cars accumulate, 
or at the unloading point, or at the point where they are to be 
loaded. At the Great Lakes where most of the steel cars are 
used, the shop should be provided near the unloading points on 
the lake. On roads that have no ore, in the reverse movement, 
the shops should be located in the mine districts, or on a division 
leading to the mine. ‘Wood car shops should be located where 
the bad orders accumulate. It does not pay to haul a wood car 
the entire length of the road for a roof or end, some side sheath- 
ing or floor. (For that reason a railroad with 20,000: to 40,000 
cars should not need more than two first class shops. Cars going 
to these shops would be cars requiring extremely heavy repairs. 

The question of machine tools as reflected in the report referred 
to above is more a suggestion than a recommendation and the 
committee feels that this subject be given careful consideration 
in the near future, particularly the method of heating rivets, 
whether electrically, oil or coke and the method of removing 
rivets, whether arc, gas or busters. 


a 


Exhibit D—Locomotive Shops 


The committee finds that very little data has been collected on 
the design of locomotive shops by previous committees and about 
the only information available is found in technical publications. 

The committee feels that the time available to collect data and 
submit a comprehensive report is too short and they recommend 
that this important subject be given consideration by future com- 
mittees. 

Power House Equipment 


In general this part of the report is identical with Exhibit B, 
except for the following additions : 


BOILERS 


Oil and Gas Fuels. The use of oil and gas as a fuel is increas- 
ing, particularly in the vicinity of oil and gas fields. Also the use 
of oil has extended beyond the limits of fields of production to 
territories where (1) a suitable grade of coal does not exist, (2) 
where coal is comparatively higher in price than oil, or (3) where 
lack of coal storage facilities, inadequate supply, or other local 
conditions influence. The relative economy of a coal and oil burn- 
ing installation depends upon the heating values of the coal and 
oil to be burned; cost of same laid down at the plant and local 
conditions as to boiler settings, etc. In determining the advisabil- 
ity of burning oil the following factors are taken into consideration 
in addition to comparative costs: 

1. Reduction in boiler room labor. 

2. Elimination of coal and ash handling. 

3. Cleanliness about the plant. 

4. Close regulation of firing. 

In general, the oil burning installation consists of the fol- 
lowing : 

Storage. The oil is delivered in tank cars which are drained 
into an unloading trough, or direct by pipe connection to a storage 
reservoir; if gravity is not sufficient to drain, pumping must be 
resorted to. The reservoir may have capacity of from 10,000 gal. 
to 50,000 bbls. or more. The oil flows by gravity through pipe 
lines suitably placed and heated from the main reservoir to an 
auxiliary reservoir outside the power plant. 

Pumps. Oil is fed to burners by means of steam operated pumps 
operating on governors usually set at from 20 lbs to 60 Ibs. oil 
pressure, The pumps should be of the Duplex type and provided 
with air chambers so that the oil flow will be steady. 

Burners. Several types of burners are employed: (a) “Outside 
mix’—from which the oil flows out of burner on to a jet of steam 
which conveys it into the combustion chamber. This type of 
burner is particularly adapted to very heavy oils; (b) “Inside 
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mix” or atomizing. The oil and steam are intimately mixed inside 
of this type of burner by means of baffles or spirals which very 
finely atomize the oil and reduce it to a vapor. This burner is 
especially adapted to light grades of oil; (c) “Mechanical mix 
burner.” The oil is atomized in this type of burner by various im- 
posed mechanisms which break up the oil which is supplied at a 
very high pressure. Such burners require special draft conditions. 

Settings. As a rule oil burning boiler settings deteriorate much 
reservoir; if gravity is not sufficient to drain-pumping must be 
exercised in placing the settings and in selecting the materials. It 
is necessary that sufficient combustion chamber space be provided 
otherwise the combustion chamber will take on the character of a 
retort and quickly melt down the settings and injure the boiler. 
The kind of settings varies with the type of boilers employed. 

Regulation and economy. To get the best results from oil 
burners they must be regulated to give a clear fire and without 
too little or too much air. There are automatic regulators on the 
market which have been successfully used. 


ENGINE Room EQUIPMENT 


Rectprocating engines of several types, The determination of 
what particular kind of steam engine shall be employed requires 
careful analysis as local conditions largely govern; such as floor 
space available, amount of exhaust steam needed for heat, required 
sizes of unit type of generator and whether plant is to be operated 
condensing or non-condensing. In general it may be said that in 
units up to 250 hp. operating with exhaust steam used for 
heating, reciprocating engines are the most desirable. If during 
the season when steam heat is not required and at the same time 
fuel must be conserved uniflow engines may be considered. Also if 
circulating water is available engines may be run condensing. 

Steam turbines. In units of about 250 hp. except in special cases 
steam turbines are preferable. It will be noted from the table that 
in order to secure reasonable economy from steam turbines they 


. must be run condensing and it is necessary to take this into 


consideration. 

As to maintenance, this largely depends upon local conditions, 
but in general steam turbines require less maintenance than 
reciprocating engines, but when repairs are necessary it generally 
requires the service of the specialist not always available in rail- 
road organizations. The railway shop machinist is usually capable 
of making repairs to the reciprocating engines. 


Power House PIPING 


Insulation should be placed on pipes and fittings carrying steam, 
the type of insulation and amount varying with the temperature 
and construction employed. All covering should be protected from 
weather and damage and on outside pipe lines the joints in 
the lagging should be “buttered” and a metal jacket applied which 
should be kept well painted. 


GENERAL PIPING 


For fire protection inside of building, hose reels are usually em- 
ployed. Where the use of hose reels are required on the outside of 
building, such as, in car repair yards, or transportation yarás, a 
suitable metal hose house should be built with the roof well 
insulated to prevent the heat from deteriorating the rubber hose. 
Pipe lines serving fire hydrants should not be placed close to 
buildings, and fire hydrants should be situated to give most ready 
means of protecting buildings. 


HEATING 


Hot Water Circulating System. In this system~the exhaust 
steam (supplemented by live steam if necessary) heats water in 
a specially designed heater in the power house and is circulated 
through the shops by circulating pumps. The heat may be sup- 
plied to the buildings through direct or indirect radiation as 
in the case of steam heat. It is claimed that this system offers a 
superior regulation of the heat supply. 

The report is signed by A. R. Ayers (Chairman) N. Y,, C. & 
St. L.; F. W. Hawkins, Pennsylvania System; I. S. Downing, 
C. C. C. & St. L.; B. P. Phelps, A. T. & S. F.; and Henry 
Gardner, B. & O. 


REPRESENTATIVES of the federated shopcrafts in the New York 
Central, having asked for a general increase in pay, are holding 
protracted conferences in New York City with officers of the 
road. 


New Burlington Locomotive Shop at Denver 


$2,500,000 Project Will Employ 750 Men—Will Turn Out 
200 Classified and 50 Running Repairs a Year 


By A. H. Ostberg 
Mechanical Engineer, Valuation Department, C. B. & Q. 


FTER A THOROUGH INVESTIGATION, taking into consideration 
the present shop facilities for handling heavy locomotive 
repairs as a whole, the large increase in number of loco- 
motives acquired during recent years, locomotives on order and 
an increase in business requiring the intense use of the locomo- 
tives from a service standpoint, it was decided to build a locomo- 


tive repair shop capable at the outset of taking care of 200 class- 


ified repairs and 50 running repairs per year. 

The next important step considered was the geographical loca- 
tion of this shop. About 63 per cent of the total locomotives are 
assigned on the lines east of the Missouri River. Our locomo- 
tive repair facilities on this side of the river were materially 
strengthened when in 1917 we built at West Burlington, Iowa, a 
new machine and erecting shop and other improvements capable 
of an ultimate output of 50 locomotives a month. 

On the lines west of the Missouri River, about 37 per cent ot 
the total number of locomotives are assigned. In 1910, extensive 
locomotive repair shops were constructed at Havelock, Nebr., and 
no other important locomotive shop improvements have been in- 
stalled since then, notwithstanding the fact that the percentage of 
increase in locomotives assigned to the lines west has been the 
same as the increase on the lines east. It was, therefore, con- 
cluded that the new shop facilities should be placed somewhere 
on the lines west. 

A location was desirable which would facilitate the movement 
of locomotives to be shopped with the least possible average 
haul, taking into consideration the fact that some engines would 
have to be towed in both directions while others might be able 
to go under steam, The number of coal and oil-burning engines 
to be repaired and their relative division assignments were also 
important factors in deciding on the location. Accessibility to 
the labor and material markets, climatic as well as living condi- 
tions, and water conditions were also taken into consideration. 

Denver, Colo., at the extreme western end of the railroad, was 
finally selected. The shop site covers 280 acres, and is located 
about 2!4 miles north of the Union Station. It has an ideal loca- 
tion and can easily be reached from the city by electric cars, and 
is easily accessible both from the Burlington and Colorado & 
Southern. 

The improvements consist of the following: 


Machine and erecting shop ............-0eeee: 240 ft. by 506 ft. 
Boiler SHOP: srersseirea nisaran anur Aaga 130 ft. by 306 ft. 
Blacksmith shop i ia.065 336.58 liveness tose aea 88 ft. by 198 ft. 
Power House srereire dna reana ENS 89 ft. by 128 ft. 
Storehouse and office (3 story) .....ssesseseso 80 ft. by 160 ft. 
Oil house 2s esas totes aan AKE ENN Er ERNER 25 ft.by 40 ft. 
Oxweld generator house ...........cceeeececes 20 ft. by 50 ft. 
Yard Crane Runway ......ccccccsccsccecccces 100 ft. by 577 ft. 


eeeseeeeesee eae eee eese 


Casting platform with crane 84 ft. by 272 ft. 
Lye vat, deep wells, stand pipe, electric substations, etc. 


In planning the relative locations of the buildings, the import- 
ance of minimum handling of materials to and from shops was 
carefully considered. The shop and storehouse yard cranes over- 
lap, allowing for interchange of material. Necessary concrete 
runways and ramps are provided for easy and quick handling 
of motor trucks. The buildings are located and built so that 
ample future enlargements can easily be made without interfering 
with the operation and, while at present the facilities are only 
to be used for locomotive repairs, ample space is allowed for 
possible freight and passenger car repair facilities. 

In a facility of this kind the proper selection and location of 
tools and machinery is of great importance. In placing the ma- 
chinery, a careful study should be made of the major operations 
to be performed on each individual tool. With this information at 
hand, the tools may be placed in groups or departments so that 
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the work may be done with the least possible back movement in 
routing through the shop. 


Machine and Erecting Shop 


The machine and erecting shop is 240 ft. wide by 506 ft. long, 
divided into three bays, The erecting shop in the center is 100 
ft. wide and the machine shop on each side is 70 ft. wide. 

The building frame is all structural steel, supported on heavy 
concrete piers with a concrete curtain wall up to the windows and 
tile above. It has concrete floors throughout. The windows 
are wired glass in steel sash, which together with the monitor 
sash, give perfect light to all parts of the shop. The shop is 
heated by the blast system from fan rooms located in buildings 
adjacent to the center of the east and west walls through under- 
ground concrete ducts to registers located at alternate columns. 
Adequate toilet and locker room facilities are also provided in 
the building on the west wall. It is lighted by high-powered 
Mazda lamps suspended from the ceiling, sufficient for night 
work when necessary. 

A system of crane signals is installed throughout the shops 
facilitating the movement of the cranes. 

The shop is of the longitudinal type with three pit tracks 30 ft. 
from center to center, extending the full length of the erecting 
shop. These tracks will accommodate about 35 locomotives at 
one time. The erecting shop is served by two 125-ton cranes on 
the upper crane runway, and one 15-ton crane on the lower run- 
way. The large cranes are provided with 15-ton auxiliary hoists. 

The distance from the erecting shop floor to the roof trusses 
is 50 ft. 

The east machine bay will be used for heavy work and is 
served by two 15-ton traveling cranes and 25 wall jib cranes. 
Some of the jib cranes will be equipped with fast electric hoists 
and others with high speed Triplex hoists. 

In this bay are located the following departments, with a brief 
description of the machinery located therein, as well as a brief 
description of the major operation on each tool: 


WHEEL Work 


90-in, Driving Wheel Lathe.—For turning driving wheel tires. 

Combined Journal Turning and Quartering Machine.—To be 
used for turning crank pins, turning all journals, facing hub liners 
and quartering wheels. 

54-in. Tire Turning Lathe—To be used for turning tires on 
trailer wheels, engine truck wheels, and tank truck wheels, and 
turning narrow gage drivers. Can also be used for coach wheels 
when required. 

32-in. by 18-ft. Engine Lathe.—For driving trailer, engine truck 
and tank truck axles, shafting, steam hammer pistons, turning old 
axles for bar stock, etc. 

30-in. by 14-ft. Engine Lathe.——For crank pins, heavy knuckle 
pins, crosshead wrist pins and miscellaneous heavy work. 

96-in. Boring Mill.—For boring tires, turning wheel centers, front 
end rings, large piston heads and bull rings and large gears and 
pulleys. 

600-Ton Wheel Press.—Pressing on and off driving, trailer, 
engine and tank truck wheels. Pressing out crank pins, etc. 

Tire Heating Furnace and Blower.—Heating tires for applying 
on wheel centers. 


Two—l¥ in. by 12 in. Double Bench Grinders. 
Grinding. 


Counter-balancing Stand.—For counter-balancing driving wheels. 


General Tool 


Driving Box Work 


48-in. by 48-in. by 19-ft. Planer.—For driving and trailer boxes. 

36-in. by 36-in. by 19-ft. Planer —For new shoes and wedges, old 
driving and trailing boxes and equalizers. 

32-in. Shaper.—For planing old shoes and wedges, engine truck 
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hub plates, driving box cellars, driving wheel keys, and eccentric 
keys. 
"F8. in. Slotter—Driving boxes, rods, frames, etc. T 

15-in. Slotter-—-Small rods, valve motion work, driving box 
shells, chafe irons, carrying gear work, etc. 

18-in. by 8-ft. Engine Lathe.—Brass driving box plugs,. extra 
large equalizer pins, plugs for wheel centers and miscellaneous 
driving box and truck work. | 

50-Ton Vertical Power Press.—Driving box brasses. 

72-in. Radial Drill—Driving boxes, wheel centers, bolted engine 
wheels, tank wheels, crank pins, and miscellaneous work. 


GENERAL Heavy Work 


60-in. by 60-in. by 14-ft. Planer.—Frames, equalizers, and other 
heavy work. 

54-in. Boring Mill.—Driving boxes, boring engine truck tires, 
tank truck tires and centers and piston heads. 

Plain Milling Machine.—Milling keyways in piston rods, milling 
for valve motion work, machinery and tool work such as gears, 
jigs, and die work. 

60-in. Draw Cut Cylinder Planer.—Planing cylinders and other 
heavy work. 

3%4-in. Horizontal Boring Machine.—Keyways in driving axles, 
rocker boxes, tumbling-shaft boxes, boring trailer brasses, boring 
air pump cylinders and general tool work. 

a by 20-ft. Engine Lathe.—Cylinder bushings and tumbling 
shafts. | 

1%4-in, by 12-in. Double Bench Grinder. 


Rop WORK 


28-in. Shaper.—Rod brasses and keys. 

32-in. Shaper—Rod Brasses and keys. 

5-in. Drill_—Boring, drilling and reaming rods. 

24-in. by 14-in. Engine Lathe—Knuckle pins and bushings. 

100-Ton Vertical Hydraulic Press—Straightening rods and 
pressing bushings in and out. 

18-in. by 8-ft. Engine Lathe.—Rod studs and bolts, small knuckle 
pins, etc., turning ends on rod keys, steel oil cups. 

24-in. Boring Mill—Rod bushings. 

1%4-in. by 12-in. Double Bench Grinder. 


Vatve Motion Worx 


48-in. Radial Drill —Drilling and reaming large holes and general 
work. 

36-in. Boring Mill_—Eccentrics and straps, slip rings, and general 
valve motion work. i 

18-in. by 10-ft. Engine Lathe.—Valve motion pins and bushings, 
link saddles, etc. 

24-in. by 14-ft. Engine Lathe.—Valve yokes, valve stems, valve 
rods, eccentric arm pins, etc. 

Vertical Link Grinder.—Grinding links and link blocks, and 
miscellaneous internal grinding. 

12-in. by 36-in. Plain Grinder.—All valve motion pins, link 
saddles, etc., air pump piston rods and valve stems. 

28-in. Shaper.—All valve motion planing. 

4-in. Drill—Valve motion work and part of the rod work. 


CROSSHEAD, GUIDE AND Piston WORK 


36-in. by 36-in, by 10-ft. Planer.—Crossheads, etc. 

sa by 48-in. by 10-ft. Planer.—Crossheads and miscellaneous 
work. 

4-in. Drill—Crossheads, piston heads and general work. 

24-in. by 12-ft. Engine Lathe—Crosshead pins, washers, nuts, 
etc., some small piston rods, stoker pistons and general engine work. 

84-in. Guide Grinder.—Grinding guides and miscellaneous surface 
grinding work. 

36-in. Boring Mill—Pistons, and piston packing and boring 
crossheads. 

Sm Horizontal Hydraulic Press.—Pressing pistons on and 
off. 

36-in. by 20-ft. Engine Lathe.—Piston rods. 

18-in. by 8-ft. Engine Lathe—Bolt work, facing nuts and 
washers, and general work. 

3%-in. by 14-in. by 36-in. Turret Lathe—Piston and valve stem 
packing and glands. 

24-in. by 10-ft. Engine Lathe.—Crosshead pins, etc. 

1%-1n. by 12-in. Double Bench Grinder. 

The west machine bay will be used for handling lighter work 
and is served by 11 wall bracket jib cranes with high speed chain 
hoists. The bay has a runway prepared for the future installa- 
tion of 15-ton traveling cranes. The following departments, with 
a brief description of machinery, are located in this bay: 


Aır BRAKE AND Brass Work 


18-in. by 8-ft. Engine Lathe —General air brake work. 
24-in. by 10-ft. Engine Lathe—General air brake work. 
Two 20-in. Brass Turret Lathes.—Brass trimmings. 
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24-in, Boring Mill—Air pump pistons and packing rings, brake 
cylinder piston heads, etc. 

20-in. Drill—General air brake work. 

114-in. by 12-in. Double Bench Grinder. 

Triple Valve Test Rack. 

Test Rack.—Signal valves, governors, engineers’ valve, feed 


valve, air pumps, etc. 
Bott Work 


3-in. Single Head Bolt Cutter.—Pedestal bolts, piston rod nuts 
and driving brake rods. 7 

Three 18-in. by 8-ft. Engine Lathes Turning bolts, 

1¥%-in. Double Head Bolt Cutter—Threading bolts. 

Centering Machine—Centering bar iron for bolts. 

Bar Shear.—Shearing bar iron for bolts. 

24%4-1n. by 20-in. Wet Grinder.—Tool grinding. 

GENERAL Bar StocK Work 

7¥%4-in, by 26-in. Turret Lathe—Knuckle joint pins, crank pins, 
crosshead pins and eccentric crank pins. 

3¥%-in. by 18-in. Turret Lathe—All carrying gear pins. driving 
brake pins, small knuckle pins, etc. 

3%4-in, by 20-in. Turret Lathe.—Valve motion pins, etc. 

1¥%-in. by 24-in. Turret Lathe.—Valve stems, boiler trimmings, 
hand brake work, etc. l 

334-in. by 28-in, Turret Lathe.—Drive brake pins, etc. 


ELECTRICAL DEPARTMENT 
Ye-in. by 6-in. Double Bench Grinder.—General grinding. 


Dry Pipe anp Pipe GANG 
8-in. Pipe Threading Machine.— Threading 214-in. to 8-in. pipe. 
2-in. Pipe Threading Machine.—Threading 14-in, to 2-in. pipe. 
Pipe Bending Machine.—Bending various locomotive pipes to 
shape. 
24-in. Drill.—Miscellaneous drilling. 


24-in. by 14-ft. Engine Lathe—Dry pipe sleeves, throttle valves, 
etc. 


Brazing Furnaces.—Brazing copper pipes, etc. 
6-in. by 6-in. Power Hack Saw. 


DRIVER BRAKE WORK 


100-Ton Vertical Hydraulic Press.—Pressing bushings in and 
out. 

ay Drill—Carrying gear bushings, and general driver brake 
work, 

24-in. by 12-ft. Engine Lathe —Driver brake and Carrying gear 
bushings, pins, etc. 

20-in. Drill_—Drilling pins, etc. 


Toot Room 
The tool room is located in the center of the light machine bay, 
with the general foreman’s office above a portion of it. This de- 


partment occupies a space 60-ft. by 88-ft. and contains the follow- | 


ing tools: 

ae by 16-ft. Engine Lathe—General machinery and tool repair 
work, 

18-in. by 8-ft. Engine Lathe—Tool room work. 

18-in. by 10-ft. Engine Lathe.—Tool room work. 

Universal Milling Machine—Tool room work. 

20-in. Drill—Tool room work. 

4-in. Twist Drill Grinder—Grinding twist drills. 

13-in. by 40-in. Universal Grinder.—Tool room work. 

24-in. Shaper.—Tool room work. 

3-in. by 18-in. Double Grinder. 

21%4-in. by 20-in. Wet Grinder. 

A Turret Screw Machine.—Punches and general tool room 
work. 

200-Ib. Power Hammer and Two Electric Heat Treating Fur- 
naces.—Tool tempering and hardening. 

6-in. by 6-in. Power Hack Saw. 


TINSMITH SHOP 


36-in. Squaring Shear.—Shearing sheet metal up to No. 16. gage 
42-in. Bending Roll.—Rolling sheet metal up to No. 16. 
8-ft. Cornice Brake. 
Cas SHOP 

8-in. by 48-in. Grindstone. 
36-in. Band Saw. 
Single Spindle Shaper. 
16-in. Jointer. 
18-in. Swing Cut-off Saw. 
1'4-in. Mortiser. 
15-h.p. Group Drive Motor. 
Glue Pot Heater. 

ErecTING SHOP 
Eight 3-in. by 18-in. Double Grinders.—General Grinding. 


All machine tools in the shop except wood-working machin- 
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“Fast End of Yard ITEM DESCRIPTION DESCRIPTION 


Crane Runway 735 | Comb.Punchand Shear, 36° SMENT. i j Flanging Forge 
736 | /*Capy. Horizontal Pun ch, 12” Throat ' 12" x /2' Plate Furnace 
737 l2 Foot Bending Roll, W4” as (From C.and S.Shops) | 77 2'4" Flue Furnace 
_738 4 Pneumatic Flanger 6° Flue Furnace 
_739 7% 5 Foot Pneumatic Flanging Clamp = Pneumatic Tube Swedging Machine, Capy. 2" to 4'" 
740 | 6Ffoot Radial Drill Electric Tube Welder, Capy. 2" fo 2% 
74/ J6” Drill e Pheumatic Tube Swedging Mac bine: Capy. 2" to 6" a 
742 I>" Double Staybol? Cutter 77; Tube Testing Machine, /0 to 20 ff. Capy. 
743 | Double Spindle Staybo!t Dril! Flue Cutter, capy. 1*2" to 6" 
744 | 3% /8" Double Grinders (2) = ‘ Flue Cutters, 2%" (2) 
745 | Safe End Machine js Pee: Flue Cutter, 6” (From C.and 5S. Shops) 
746 | Comb. Punch and Shear, 36*Throat Flue Cleaner 
147 1g" Sheet Metal Cutter, = i Throat Tube Polisher 
748 | Eff Bending Roll, Capy. > ] Tube Roller 
749 2"4"- 20% 36" rre. i 73) Flue Welder, 6" (From C.and S$. Shops 
750_|_5-Blowers 


© - D.C. Electric Motor with H.P noted ` O = A.C. Electric Motor with H.P roted F= Special Foundation 


Arrangement of Shop Equipment in the Boller Shop 
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ery are equipped with individual motor drives and automatic push 
button control stations. The operator is thus enabled to start and 
stop motor and tool with the least possible effort, thereby reducing 
to a minimum the idle time. From a safety standopint this is 
also most important. The tools are all of modern construction 
with all latest improvements. The machines have been placed 
so as to permit of installing more machines in the future. 

The entire shop is equipped with steam, water, air and elec- 
tricity. The current used is 440-volt, 60-cycle, three-phase, and 
110-volt, single phase, as well as 220-volt direct current for crane 
service and variable speed motors. The entire shop is provided 
with Oxweld service for acetylene welding, and with electric 
welding receptacles for electric welding. 

Necessary gangways have been allowed for the use of the 
motor trucks in hauling material throughout the whole length of 
the shop. 


Boiler Shop 


The boiler shop is 130 ft. wide by 308 ft. long. It is con- 
structed of steel, concrete and tile, with a concrete floor, and is 
served by two through tracks. It is heated by the blast system 
through underground concrete ducts, and has adequate toilet and 
locker room facilities as well as a separate office for the foreman. 

The west bay, designed for heavy boiler and tank work, is 70 
ft. wide and 33 ft. high under the roof trusses, and is served by 
two 25-ton electric traveling cranes. The one over the tank de- 
partment has a 10-ton auxiliary hoist. Heavy boiler plate tools 
and furnaces of the most up-to-date design are located in this 
bay and are served by wall bracket jib cranes in addition to the 
overhead cranes. 

In the east bay, which is 60 ft. wide by 20 ft. under the 
trusses, are located the flue and ashpan departments. Adjacent 
to this bay on the west, is the flue rattler, separately housed. 
The flue department is equipped with an electric flue welder and 
other modern flue machinery which greatly increases the efficiency 
of the welding operation. The whole shop is equipped with 
electric welding receptacles and Oxweld outlets. 

Boilers, flues, ashpans, etc., will be carried from the machine 
and erecting shop to the boiler shop by means of a 50-ton yard 
crane. 


Blacksmith Shop 


The blacksmith shop is 88 ft. wide by 190 ft. long. It has a 
steel frame on concrete foundations, with brick walls. The lower 
chords of the roof trusses are 22 ft. above the floor and, with 
the large, full length monitor in the roof, the ventilation is well 
provided for. The shop is served by a through track running 
under the yard crane runway. This shop has a cinder floor. The 
building is provided with wall radiators and is equipped with 
shower baths and adequate locker and toilet facilities for the 
comfort of the men. 

This shop is equipped with a 15-ft. car floor annealing furnace 
and a case hardening furnace with recording pyrometers for 
proper heat treating, steam hammers from 800-Ib. to 5,500-Ib., and 
with forges, furnaces, and other machinery for repairing all classes 
of locomotive forgings. 

All forges and furnaces, both in the blacksmith and boiler 
shops, are equipped with individual motor driven blower units, 
which make independent operation possible. It also does away 
with expensive underground or overhead air ducts which are 
dificult to maintain, resulting, at times, in a considerable loss 
of air through leakage. It will also reduce the current consump- 
tion for supplying blast to a minimum. Each blower unit can be 
designed to suit the particular pressure required. For hand 
forges, the blast requirements are different from those of frame 
fires or oil furnaces, 

Furthermore, no difficulty will be experienced later when ad- 
ditional equipment is added, while with a system of air ducts, it 
is generally found that some re-arrangement is necessary. The 
shop is equipped with electric welding receptacles and Oxweld 
outlets. 

To preserve the timbers used for all steam hammer founda- 
tions, creosoted oak timber is used. Sufficient wall jib and post 
jib cranes, equipped with electric and high-speed chain hoists, are 
installed for proper and easy handling of material. 

Frames, rods, and other material to be repaired will be carried 
from the machine and erecting shop to the blacksmith shop by a 
50-ton yard crane. 
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Power House 


The power house is of brick and steel construction 89 ft. wide 
and 128 ft. long; with a basement. It has a concrete chimney 12 
ft. in diameter inside by 250 ft. high. 

The boiler room is 78 ft. by 86 ft. and houses four 400-hp. 
horizontal water tube ‘boilers equipped with superheaters, and 
natural draft, chain grates, with room for a 100 per cent increase. 
This room is built high enough to include the overhead coal stor- 
age bunkers of 50 tons’ capacity, automatically filled by bucket 
conveyors from a pit under cars on an adjoining track. The 
ashes are also automatically conveyed from the ashpits to an 
overhead ash hopper which is conveniently located over the ccal 
and ash track. 

In the boiler room are also located the feed water pumps and 
heater, and other auxiliaries, including the 1,500-gal. per minute 
fire pump which supplies a separate system of firelines around 
the shops. 

In the compressor room, which is 46 ft. by 86 ft. and is served 
by a 10-ton hand traveling crane, are located the two 3,400-cu. ft. 
steam driven, air compressors with additional space for a future 
unit. Owing to the sandy condition of the ground around the 
buildings and surrounding country, the intake to these compres- 
sors is protected by the latest improved type of air filter. 

Three-phase electric current will be purchased at 13,200 volts, 
60 cycles, and will be transformed down to 440 volts at the out- 
door transformer station adjacent to the power house. Direct 
current will be furnished by two 200-kw., 250-volt motor gen- 
erator sets located in the compressor room. ‘Here is also located 
a 13-panel switchboard of the most modern type, controlling all 
electric circuits. 

Throughout the power plant, means are provided for measur- 
ing, weighing and testing, so that proper records and high ef- 
ficiency may be maintained. 


Store House and Office 


The store house and office is a reinforced, concrete structure, 
two stories in height with basement, 80 ft. wide by 160 ft. long. 
It will only serve the facilities described, and, will not at present, 
be used as a system distributing store, The general office of the 
shop superintendent and storekeeper is located on the scond 
floor and the shop surgeon will have his office on the first floor. 
Electric elevator service is provided for. 

The store house will be equipped with steel skeleton material 
racks and a shop delivery system will be put in effect by which 
the store department will deliver material direct to the point 
where it is to be used. Motor trucks and trailers will be used 
in this service. 


Between the store house and machine and erecting shop is the 
casting platform and loading track served by a 10-ton electric 
traveling crane equipped with a magnet. To the south of the 
store house is an elevated concrete receiving platform, 100 ft. by 
104 ft. Material will be delivered to the basement direct from 
cars through outside chutes. 


Other Facilities 


A 25-ft. by 40-ft. oil house is built of re-inforced concrete, pro- 
viding a fireproof storage and distribution center for all oil for 
shop use. A 12-ft. platform is provided on three sides with 
ramps for inter-communication by tractor with the store house and 
with the shop. A complete Bowser system of oil storage is also 
installed. 


A yard crane runway, 100 ft. wide by 577 ft. long, is traversed 
by a 50-ton electric traveling crane with two 25-ton trolleys, It 
serves the machine and erecting shop, the boiler shop, and the 
blacksmith shop, located on each side of it, and the lye vat at 
the west end. The lye vat has two compartments 12 ft. wide 
and 25 ft. long, one compartment 4 ft. deep, and the other 8 
ft. deep, with a drip platform 25 ft. by 25 ft. 


The water supply is furnished by two deep wells with two cis- 
terns for supplying drinking water and service water. Additional 
storage and pressure will be obtained from a 500,000 gallon stand- 
pipe. 

These improvements will cost approximately $2,500,000, and 
will give employment to about 750 men. The entire project, both 
architectural and mechanical, has been designed and supervised by 
the railroad company. 


Shop Management Problems Are Discussed 


Supervision Frequently Entirely Inadequate—Importance 
of Human Factor Emphasized 


LTHOUGH scheduled near the end of a heavy convention 
A program—and in intense heat—the discussion on “Shop 

Management Problems of Today” proved to be exceptionally 
constructive and interesting. 


By H. T. Bentley 
Gen. Supt. of Motive Power, Chicago & Northwestern 


Generally speaking, the subject can be discussed under the fol- 
lowing headings: Men, management, materials, manufacturing, 
machinery, money and miscellaneous. Some of the problems in 
each group are comparatively easy to solve, whereas others are 
so interwoven with financial and similar matters that they require 
a careful analysis from various angles before definite action can 
be taken. 


Men and Management 


Labor turnover is one of our greatest ‘problems today, serious 
disorganization results from men coming and going, particularly 
in industrial centers where the demand for labor is great, and 
whatever price is paid by manufacturers to secure needed help is 
added to the cost of their product, and in that way transmitted to 
the purchaser. With a railroad, having rates that cannot quickly 
be raised to furnish greater income, the employees look at out- 
side rates paid on jobs, many of which are of a somewhat tem- 
porary character, and wonder why the railroad cannot pay the 
same rates. Asa result there is a feeling of resentment, especially 
among the younger element who have little seniority to consider 
and who will lose nothing by making a change. 

Stability of employment is something we should aim at, but 
due to fluctuations in business it is necessary to keep close watch 
of the income and expenditures to see that there is enough money 
to pay all expenses as they come due, which frequently results in 
a reduction in the payrolls with the disorganization due to men 
being laid off. This is a problem that unfortunately has fre- 
quently affected us all very seriously. ‘When an organization has 
been built up after weeks or months of hard work getting it into 
shape, it is a serious blow to have it disrupted, and the loss can- 
not very well be put in dollars and cents. Where the railroad in- 
‘come or that of an individual does not net enough to put some 
away for a time of depression, the expenses must be reduced to 
meet the requirements. 

The apprentice question is a problem that is very difficult of 
solution. At one time apprenticeships in railroad shops were 
sought by ypung men, and it was nothing unusual for the sons of 
a mechanic and their sons to take service with the same railroad 
as apprentices. Under present conditions the question of getting 
apprentices (who will be a credit to themselves and their families), 
especially for the boilermaking and blacksmith trades, is quite a 
serious one. In large cities no inducements appear to be sufficient 
to get young men to take a position that is honorable though dirty, 
but from the ranks of which a large number of men have gradu- 
ated to some of the highest positions in the railroad world. 

An efficient and wide-awake shop management is absolutely 
necessary to get results, and some of its problems are so inter- 
woven with other things mentioned in this paper that its efforts 
can easily be offset by reason of shortage of material, use of ma- 
chinery and tools that have long ago outlived their usefulness, 
and with little or no money available for their replacement. 

The question of keeping shops clean and clear of scrap material 
is one that must be answered in one way or another, and where 
this work can be handled by a force of men under a competent 
foreman after the shops are closed, there is no interference with 
the men during working hours. 


Don’t Make Your Foreman into Clerks 


It is most important but frequently dificult to know where men 
are working; whether they are on hand at the proper time for 
starting work; who is absent, and why? With some of the usual 
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timekeeping methods, the foreman is greatly handicapped in try- 
ing to keep track of his men, and I take the position that a fore- 
man’s place is out among his men and not doing timekeeping or 
clerical work in his office. As a result of findings by a committee 
belonging to all departments interested, a method of keeping time 
has been developed so that a foreman can quickly tell whether his 
men are on hand or absent, and the distribution of time made 
to the different accounts or engines worked on without the neces- 
sity of men or foremen doing any clerical work. This is a prob- 
lem that has been solved with more general satisfaction than is 
usual in such cases. 

The proper selection and training of men for positions of re- 
sponsibility is still one of the real problems, particularly so for 
the reason that many mechanics do not appear to be anxious to 
accept promotion and added responsibility. 


' Handling Materials 


One of the largest problems to deal with is the prompt furnish- 
ing and handling of material. The output of a shop can be boosted 
or seriously set back by the stores department. I am afraid that 
some of us do not give enough consideration to the proper handling 
of this important subject, and rather expect the stores department 
to be mind-readers as to changes in standards that the mechanical 
department may make. This in some cases necessitates the carry- 
ing of a new kind of material in large or small quantities or else 
there is a sudden heavy use of a stock material which formerly 
moved slowly, or the discontinuance of parts either due to a 
change in design or the disposing of equipment that formerly used 
such material. 

One of the big problems of today is to get the material needed 
from the storehouse into the hands of the men who are actually 
going to use it, and at the least expense. In some cases the store- 
house main building is so far from the place where material is 
to be used that considerable delay occurs, this being particularly 
true of standard material that is used daily, and in such a case 
small storerooms should be located at convenient places in or 
adjacent to the various shops so as to require little effort and 
time to get such material. 

The handling of heavy material to and from the storehouse to 
the shops and to cars for shipment out on the road is a great 
problem. Whereas shop motor cars and overhead cranes facilitate 
movements, a locomotive crane for handling such material that can- 
not be conveniently reached by other means is a great asset around 
a busy shop yard. 


Materials and Manufacturing 


Too much usable material finds its way into the scrap pile and 
this necessitates a second handling. All material that can be re- 
claimed should be kept separated from scrap, and again, scrap 
material should be subdivided so that when it gets to the scrap 
dock for shipment and sale it does not have to be sorted again. 

A few years ago with conditions and rates of pay then in effect, 
it was the practice among the larger railroads to manufacture 
practically everything needed for repairing and maintaining loco- 
motives; among these parts being axles and all kinds of forgings, 
safety valves, injectors, and a hundred other things which accord- 
ing to the bookkeeping records used, indicated that a very large 
saving was effected as compared with prices submitted by the 
manufacturers of such articles. Under present-day conditions and 
rates of pay, it is questionable whether it is actually costing less 
to make articles in the comparatively small quantities used than 
to buy them from specialists who are obliged to cut costs in every 
direction so as to compete with firms who are handling the same 
lines. As one of our foremen aptly remarked when discussing this 
subject, “We do not know of any automobile user making the 
essential repair parts of a standard automobile, nor do we hear 
of a safety razor owner making the blades, although both of 
them might be in the machinery business.” 

To enable manufacturing to be carried on in an economical 
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manner either by outside firms or in railroad shops, a great degree 
of standardization is necessary in nuts, taps, dies and attachments 
to various devices furnished by outside firms so that # will pay 
manufacturers to specialize in certain parts and carry them in 
stock or distribute them to dealers in a manner similar to that 
adopted in the handling of automobile accessories. 

Regularity of purchases will enable a manufacturer to keep 
a stock of standard parts and enable him to balance his work so 
that he will not have to make a set-up of a machine to handle a 
few pieces as is often done in railroad shops, and which of course 
adds to the cost per piece of the article being made. 


Depreciation 


The question of purchasing new machinery and tools is a press- 
ing one, and because of financial conditions during the past few 
years has not had the attention that its importance warrants. 

With the tremendous strides that have been made during the 
last two decades in high speed steel manufacture, with the re- 
sultant necessity of making the machines of sufficient strength to 
stand up under the speeds and feeds that the modern steels permit, 
it can be readily seen that machines designed and put into use 
25 to 30 years ago cannot give the output that modern machines 
properly designed for present-day conditions will give. The re- 
sult, in a number of cases, is that the work is not done as efh- 
ciently as it would be if up-to-date machines and methods were 
used. 

With an investment of, say, $1,000,000 worth of machinery 
that is depreciating and new machinery that is being improved to 
cut down costs, there certainly should be a fixed amount, say 5 to 
8 per cent of the total investment, set aside each year for the 
replacement of those tools that are obsolete because of age, etc., 
but new machines costing thousands of dollars should not be 
bought unless it is known that there is sufficient work to be done 
at such a reduction in cost that, considering the first cost of the 
machine, depreciation, etc., it will pay a reasonable return on the 
investment. 

We should not get rid of all tools or machines simply because 
they are not 100 per cent efficient under’ maximum requirements, 
but where new tools are purchased, the old shop tools should be 
assigned to suit the intermittent work in a roundhouse, if this 
can be satisfactorily arranged. If not they should be scrapped. 


Money 


In our efforts to solve the problems that confront us, we are 
sometimes able to see a way out of a certain difficulty if we can 
get an appropriation that may be used for new tools, machinery, 
cranes or other facilities for handling heavy material, and it is 
certainly very discouraging to be told that the money cannot be 
furnished, as the increased charges for material, labor, taxes, etc., 
have practically wiped out the amount needed by the mechanical 
department, and therefore the improvements so much needed can- 
not be provided. 

Where it is possible to do so, I believe a fund should be set 
apart so that when small tools or machines are required to take 
care of some special condition that arises and for which no pro- 
vision has been made in the budget, the superintendent of shops 
or master mechanic in charge should be able to get what is neces- 
sary, subject of course to the personal approval of the head of the 
department and properly accounted for at a cost of not to exceed 
say $3,000. Nothing causes quite so much discouragement to 
an organization as to be in need of some small tool ranging in 
price from $150 to perhaps $1,000, and have to wait for a year to 
get it on the budget and perhaps longer than that before it is 
actually approved. 


Miscellaneous 


Where the size of a plant will permit, a shop doing the repair 
work should be independent of a roundhouse at the same point. 
In other words, where possible the roundhouse should, as a gen- 
eral proposition, have a machine shop so that ordinary machine 
work can be done without having to call on the back shop. It is 
very discouraging to the foreman trying to get material out for 
engines in the shop to have his work disorganized by having a 
hurry-up call from the roundhouse, which necessitates the removal 
of work from a machine so as to take care of the job needed for 
the roundhouse. 

Much valuable time is lost in some shops due to lack of facilities 
for intercommunication, and as the expense of installing automatic 
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telephones between departments is not great this difficulty can be 
more readily taken care of than some other things involving large 
expenditures. 

I have given you an outline of a few of the railroad problems, 
all of which we are trying, each in his own particular way, to 
correct or improve, and as the conditions vary in different parts 
of the country no. hard and fast rules that can be laid down will 
be applicable to the various problems and others that confront us. 


By D. J. Mullen 
Superintendent of Motive Power, C. C. C. & St. L. 


The shop management problems of today are too involved and 
too many to enumerate or describe fully, yet the successful solu- 
tion of each is measured only by what it contributes to increased 
output or decreased costs, or a combination of both. 

With this idea in mind this paper is not addressed to any of the 
specific problems of shop management which might involve a 
mechanical description or a statistical enumeration of performance 
or cost, but is directed to that broader question of shop manage- 
ment, which today is not developed in the railroad as in the in- 
dustrial field. 

The management of the industrial plant may anticipate for a 
long period in advance the nature and quantity of work that will 
be performed on any given unit. The locomotive repair shop 
differs materially on this point. It does not receive its raw 
material as does the industrial plant, for its raw material is a 
locomotive coming in for repairs, which in a greater or less degree 
furnishes its own material. Even this cannot be anticipated until 
the locomotive has actually arrived in the shop and entered upon 
its period of repairs. The condition is still further complicated 
because of the uncertain repairs to be given the various engines 
—in terms of labor and material. 


Cost Accounting 
Regardless of the effort that has been put forth in the develop- 


ment of new means and methods of performing work, or in the 


layout and arrangement of repair shops, it is a fundamental fact 
that no problem of management can be considered as successfully 
solved until it can be definitely established, by an accurate and 
comprehensive cost and product system that will stand analysis . 
from every angle, that either the cost has been reduced because 
of a direct reduction in itself, or that it has been reduced because 
output has been increased. 

In considering what is at hand in the way of shop cost account- 
ing systems, one is impressed by the prevailing tendency of such 
systems to follow along and be productive of those reports re- 
quired by federal regulations and corporate accounting rather than 
those that would be developed for purely mechanical analytical 
purposes by men fundamentally trained in mechanical administra- 
tions and not in that of accounting. How many railroad shops 
are there in the country where the management calling for the 
cost of manufacturing driving boxes for a certain type of engine 
can find these figures immediately available? 

Such reports are not intended for analysis as to shop product 
or cost. They represent more what has been done than what 
is being done because of the consolidation of a large number of 
elements of cost into the general accounts. The segregation of 
the details making up these measured costs is not handled from 
the viewpoint of reflecting information as a barometer of cost and 
product. What is needed to remedy this condition is the intro- 
duction into the mechanical departments of what might be termed 
“engineering accounting,” the purpose of which would be formu- 
lating and carrying on cost keeping representing the combination 
of auditing and engineering experience dictated primarily by those 
essentials necessary to the proper analysis of the current perform- 
ance of the shop. This would mean not only keeping costs but 
using the data for analysis and engineering development for re- 
ducing costs. 


Wages and Working Conditions 


Intimately connected with the cost product system is the matter 
of wages and working conditions, and regardless of all the cost 
accounting methods that may be inaugurated or anticipated, the 
cost of performing any one unit of work can never be controlled 
until it can be pre-determined what the wages will be for per- 
forming that particular operation. It is in this one point alone 
that the successful solution of many problems of railroad shop 
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management are now held in indefinite suspense because the rail- 
roads are not supported by those agencies whose support is de- 
sirable in installing the methods of compensation and working 
conditions in which the cost performance of any one operation 
may be definitely established. 

It has too long been the practice to view the operation of a 
locomotive shop as an expense. Were it viewed from the view- 
point of operation for profit as are all other industrial plants, the 
problem of railroad shop management of today would be backed 
up by a cost and product system, the equal of which could not 
be found in private industry. The problem of formulating such 
a system is far more complicated in railroad shop operation than 
it is in an industrial plant. The industrial plant is making a new 
product of a uniform nature, whether it is hairpins or automobiles ; 
the point being that the first unit that goes out in the morning 
is no different from the last unit going out at night. 

There are a large number of units of work performed in rail- 
road shops which are identical, and with proper shop management 
would cost no more in one case than in another, providing the 
element of labor cost is so handled and developed that at least this 
large proportion of the total cost is a pre-determined fact before 
the work is commenced. 


Constructive Analysis of Shop Operation 


The constructive analysis of any cost accounting system would 
be along five general lines: 


‘Retirement, replacement, or changes in machinery. 
Development and installing new methods of performing work. 
Personnel organization. 

Methods of payment. 

Rules and working conditions. 

In the final analysis of any problem coming under the five 
groups enumerated above it will eventually be a balance between 
the cost as it is, compared to the cost as it will be when the 
anticipated change is made. 

Assuming the ideal condition is reached and the cost system 
developed, it would be necessary to consider to what unit of prod- 
uct this system would be compared; that is, will the accurate cost 
system be combined with the unit of output measuring a physical 
quantity of work, or expressed in a numerical unit of mechanical 
equipment, or as is commonly in vogue in this country, upon the 
product of the engine in the number of miles it has made before 
the engine is repaired. 

It would seem that since shop operation is not responsible for 
miles that an engine makes, that it is not a problem of shop man- 
agement. While it is true that the quality of work performed in a 
shop upon an engine to a great extent establishes the length of 
time the engine will remain in service, it must be recognized that 
the shop in repairing and sending an engine out to perform service, 
does not control the territory in which it operates, nor the facili- 
ties nor methods by which it is maintained while in service, and 
these are elements that should be taken into consideration in 
measuring shop output on a mileage basis. 

Again the capacity or efficiency of a shop cannot be measured 
in its output by number of engines turned out. It may require 
in one month twice the work to turn out 25 engines that it does 
to turn out 50 in another month. A shop may be engaged in 
repairing engines requiring exceedingly heavy work, at which time 
its product in engines will be low, yet its efficiency may be just 
as great, if not greater, than when repairing a large number of 
engines with light miscellaneous repairs. 


Establishing a Production Unit 


There is a method by which miscellaneous output in the num- 
ber of engines receiving various classes of repairs can all be 
equated to a common unit. Such a unit should fill the following 
conditions : 

1. It should express in terms of the lightest repairs the amount 
of work required on a locomotive receiving the heaviest repairs. 

2. The units so determined should be arrived at and expressed 
in terms of man-hours of labor. 

3. The man-hours allowed should be established under condi- 
tions where the compensation or time for performing a given item 
of work is pre-determined. 

In developing such a system it is essential that engines be re- 
paired, subject to a classification of repairs of such specification 
that in alloting an engine to a certain class of repair a compre- 
hensive description of the work is definitely determined by the class 
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of repair assigned. The next step is that of determining the num- 
ber of man-hours required to perform the lowest class repairs. 
With this average man-hours required to complete the lowest class 
repair as a factor, the average man-hour required to complete the 
next highest class repairs is determined. The computation is made 
and the result of this determines the number of units that are to 
be assigned to the next highest class repairs. 

For example: If a Class 5 repair requires 200 man-hours, it 
would be considered as one unit. If a Class 4 repair required 
600 man-hours, it would be considered as three units, and so on 
up to the heaviest class repairs. 

With such a system of analysis the number of man-hours per 
unit is directly indicative of the efficiency of the shop, in that as 
the man-hours per unit go up, the shop is less efficient than when 
man-hours go down. 

In consideration of the quantity per unit depending upon how 
comprehensive the class of repairs may be, there will be a uni- 
formity in the cost of repairs per unit, comparable with the 
fluctuation of the man-hours per unit. There will be reflected in 
increased and decreased cost per unit those economical conditions 
which require an increase or decrease in the wage scale. As shop 
facilities are changed for the better, it will again be reflected in 
the reduction in man-hours per unit. The application of such a 
system over a period of years may be traced in an increase or 
decrease in the man-hours per unit, the gain and loss in efficiency, 
due to the various conditions under which the shop is operated. 
There can be traced the average amount of work required to repair 
an engine as expressed in units per engine, and lastly, it is evi- 
dently an expression of the capacity of the shop as reflected by 
the number of units turned out per month. 

It is through the presentation of such facts as would be derived 
from the accurate system of cost accounting and the application of 
a system of measuring output, that the management of the rail- 
roads could be induced to adopt those comprehensive policies of 
betterment and improvement in repair facilities which are so essen- 
tial in keeping pace with the increased demand for repair shop 
output and reduction in cost of operation. 


By T. W. Demarest 
(Gen. S. M. P., Pennsylvania (Northwestern Region.) 


It is with a very considerable amount of hesitation that I am 
endeavoring to carry on this discussion, particularly after the very 
able paper you have just listened to from Mr. Bentley. My hesi- 
tation is based also on the fact that the problems in shop manage- 
ment today are as large as the plant; they comprise your plant, 
your management, your supervision, your personnel and every 
item of your operation. 

The entire situation can be divided possibly into two heads. 
One is the human factor and the other is the physical factor 
Under the human factor I would place management, supervision, 
labor force and its maintenance, and the establishment of har- 
monious relations between the employees and the management. 
Under the physical factor I would place the plant, the machine 
tools, material, routing of work, and items of that kind. 

The physical factor to me is the easiest part of the situation to 
meet because it can be met, as a rule, through the expenditure 
of capital, and as brought out by Mr. Markham, who addressed 
us the other day, our managing officers are realizing more clearly, 
that in order to get the benefit from the equipment and reinforce 
a failing labor supply the physical portion of the plant has got to 
be brought up to date. 


Importance of Human Factor 


The human side of your plant, however, is another situation 
entirely. In looking through one of the railway publications of 
recent date I notice the plans of a new shop which has just been 
built, and naturally I assume that in the construction of the plant 
—as it is a new plant—all of the labor-saving devices, all of the 
methods for shortening steps and saving dead labor, all of the 
machine tools and everything necessary to establish economical 
operation, had been incorporated. Reading through the article I 
noticed that the expected output from that shop was limited to 
one engine a pit a month. Now that struck me very forcibly, be- 
cause with old plants with which I have been connected if 1 
can’t get two engines a pit a month, or sometimes two and one- 
half, I think there is something wrong in the shop operation. 

I was curious as to why with a brand new plant only one 
engine a pit a month was expected; I could not reach any other 
conclusion but that the human factor was responsible To me the 
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human factor is the important item, and I am going to try to give 
you a few thoughts concerning it from my own experience. 

There are three radically different methods of handling labor. 
My first experience was with an absolutely open shop where the 
management could be just as arbitrary as it chose in the handling 
of its employees. i i 

My next experience, which was not so long ago, by the way, 
was in the direct reverse, where it was the most arbitrary kind 
of a closed shop and where the men could tell the management 
what the management should do. 

Under our present situation we are trying to develop a different 
method from either, and that method is neither an open nor a 
closed shop, but it is a plan under which the employees in the 
shops have with the management an equal voice in all matters 
pertaining to their welfare—I will touch on that later. 


The Question of Supervision ` 
The first essential in your human factor problem is your su- 


pervision. In the plan which I have just referred to, I found 


that we had sold the plan to the men but I was not at all sure we 
had sold it to the supervision, and in many cases we hadn't. In 
analyzing the situation I knew it was very evident we hadn't sold 
it to the supervision and we hadn't tried to; we hadn’t taken the 
supervision into our confidence and we had not interpreted the 
policy of the management and did not put the men in the manage- 
ment where they could carry back to the men what the management 
was trying to do. 

The most essential man in your shop today is your supervisor 
and according to the extent to which you have educated and 
trained your supervisor, so you may expect the men in the shop 
to react. Your contact man, who is your supervisor, represents 
to your workmen the attitude of the management. And you can’t 
expect to have good relationship unless you have a good contact. 
That is your responsibility. 

Another thing, your supervisor should be placed in a position 
where he feels he is an officer of the company and not a work- 
man. He wants to be placed in a position where he is proud of 
his position and not simply perhaps feel that he is taking a job 
and increased responsibility with no adequate return. 


Fifteen Men to a Foreman 


He does not want to be overloaded with men, and one of the 
hardest things that we have to convince our management, as a 
rule, is the necessity for increased supervision. It is the cheapest 
investment I know of. 

Not very long ago a president of a railroad who operates a very 
large car shop said to our vice-president that in the maintenance 
of their freight cars they had established an economy which could 
not be met in a contract shop and they were very proud of the 
performance. Our vice-president got me. He wanted to know 
what we were doing, and he said: “Investigate the situation and 
let me know what you find.” We sent some men to study the 
plant. The first thing we found was that they were working 
on a piece-work or bonus system. The next thing we found was 
that the average number of workmen to a supervisor was 50. The 
next thing we found was that the supervisor was expected to 
keep the time, allocate the piece-work earnings, and allocate the 
use of the material, so they could keep an individual car record— 
and, gentlemen, he could not do it. The result was that insofar 
as they are concerned I told our vice-president that there was 
not a record at that particular plant that was worth the paper it 
was written on, and it was not the fault of the supervisors. 

Our experience is that when men have to be educated—and 
they do—the education is a continual process; that where the 
work has to be kept up to the workmen, if you want results you 
have got to limit the number of men under a supervisor, and in 
my own experience that is about 15. That may sound rather low, 
but under your present labor situation, and you have all got it 
just as well as we have, under a situation when there is a de- 
crease in rate of labor supply, a decreasing efficiency of labor, 
there is just one thing we have got to do: We have got to de- 
crease the number of men reporting to a supervisor so that he 
can adequately follow their work, follow up the material, and 
their operations. 


Keep in Touch With Foremen 


After you have your supervisor educated the job is not done; 
you have got to have somebody whose business it is to keep in 
touch with your supervisory force; keep in touch with their men- 
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tal attitude and their mental processes. I do not know of any 
better way of doing this than perhaps the establishment of fore- 
men’s clubs, —where the foremen can meet one another, become 
mutually acquainted, exchange ideas, and meet their superior of- 
ficers, and get from their superior officers direct the policy of 
the management. It has an enormous effect. 

At one of our shops employing possibly 2,200 men, after the 
organization of the foremen’s club, even although there were 
only about 65 men in the club, we found there were men in it who 
had worked in the same shop for years who did not know one 
another. I brought these men together. They had an oppor- 
tunity of meeting socially with their families, an opportunity of 
exchanging ideas, and the co-ordination of the work between the 
departments was most materially improved just through the mu- 
tual acquaintanceship of the men. 


Getting Down to Brass Tacks 


To get down to the brass tacks of the situation—and that is the 
man on the floor of the shop, or the men operating the machines— 
it is certain that you can’t expect good shop results if your men 
are limited or guided by men outside of your employ. 

You can only expect results where your men, as employees 
without reference to outside influences, are willing to meet you 
and discuss their problems and yours across the table and do their 
bit in assisting the management to produce economical operation, 
just as they expect the management to do its bit in producing a 
fair return to the men. 

I don’t believe in the best day-work shop you ever saw you 
can expect the same economy in production, or the same output 
rate per unit, as you can in a shop where the more skillful men 
have the opportunity for making for themselves a higher rate of 
wages than the straight day-work provides. The necessity for 
conserving the labor supply, the necessity for building it up, abso- 
lutely compels some method of operation which will permit a man 
who desires to turn out a day’s work. 

The question of your labor supply is a vital one and its re- 
inforcement and maintenance have got to be met in different ways. 
None of us can go out today and build up a plant “off the bat” 
by hiring skilled labor. The best way, of course, as far as it is 
practicable, is to relieve hand labor by machine labor, labor- 
saving appliances, relocation of machine tools, relocation of facili- 
ties to reduce the foot work to a minimum and produce economical 
results. You have got to resort to Mr. Purcell’s method with 
which he has been very successful and the building up of your 
force through training of apprentices, but in my opinion that is 
not enough to maintain your departments. 

There are at least three departments that no boy wants to 
enter as an apprentice. Those are the blacksmith shop, the 
boiler shop and the freight car shop. In these three departments 
it is not desirable to have a boy enter as an apprentice because 
the work is of a character which requires a mature man. There- 
fore you have got to have some other way of building up those 
three shops; the helper-apprentice system doesn’t help you; a 
freight car shop on a four-year apprentice system is nonsense. 
Our men agree with us on that. It is pretty hard to tell a man 
freight car repairing is not a trade and if you can’t make a freight 
car repairman in three to six months, you don’t want the man 
around your plant; but your regulation don’t permit you to do it. 


Stabilizing Employment 


Now back of this is something else that is vital and that is out 
of your control except as you may be able to inform your ex- 
ecutive managing offices—that is a budget which will permit you 
to operate your plant on a uniform basis. There isn’t anything 
that so hampers production as the necessity for relieving men that 
you have spent moncy in training, who go out of the shop because 
the management tells you the road isn’t making money and you 
will have to reduce expenses. There is another phase of the 
problem. When business is good the equipment is behind and 
when it is poor you can’t repair it. If you can convince your 
management as to the economy and advisability of operating your 
shop on an even number of hours throughout the year without 
respect to the business, you will do a great deal in accomplrshing 
all these results we are talking about; if you can’t do it you will 
not get the results you are after. 


Other Discussion 


Mr. Davis (Wabash): We were asked about six months ago 
to find the cost of overhauling a certain number of locomotives. 
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If we had been assigned a force of 50 men to do this work and 
the time of year had been favorable, it would have been an easy 
matter. In the average shop, however, there is so little in the way 
of excess capacity to go on that it is impossible to do extra work 
without an additional force. We analyzed the situation and found 
that there were a great many discrepancies between the output of 
different railroad shops. We found a common difference of out- 


put of 23⁄4 times per man-hour unit between shops where piece- - 


work was used as compared to day-work. 
Nine Vital Factors 


We analyzed the different factors involved in output, and I will 
touch on them lightly: Timekeeping, cost-keeping, specialization, 
routing work through shop, incentives, standardization, improved 
shop processes and practices, industrial relations. 

Nearly all these have been covered in what has been said here 
with the exception of timekeeping and a little bit on cost-keeping. 
Timekeeping should set out how much the man should be paid 
for the time which he puts in. In efficient shop management and 
the employment of labor the primary essential is a time keeping 
system. There are a good many ways of doing this, from ac- 
cepting a man’s own word, to an elaborate time-keeping system 
where a man is checked by some clock process for every operation 
which he performs. The first is terrifically expensive, and the 
second just as expensive. There is a happy medium between 
these two methods by which through some mechanical process— 
whether it be a time clock or not—a check can be had on the 
man every noon, every afternoon, and every night at least, and 
in addition you can have the opportunity of seeing him. 

The measurement of a man’s time can easily be done by putting 
in some mechanical process—either a clock or some other. me- 
chanical process. 

The next factor is to see that the company is repaid in work 
for the money which has been expended. This function of time- 
keeping gathers together a group of men who are commonly 
called non-essential in a shop, or non-productive labor, and gives 
us the facts, the very thing we must have to go on further with 
cost-keeping. That is usually neglected. 

Now, under that system, in checking men to find out what they 
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did do, it is necessary to have some sort of a form. On that form 
you should first of all divide the shops into classes, and finally 
divide it down to a point where the next element of timekeeping 
—or cost-keeping—can be injected. 

In order to have a good cost-keeping system, the first thing 
is to report the basic facts; the second is to analyze those basic 
7o classify them, and have them prepared to use in your future 
work. 

Now, the simple inexpensive way of doing this thing is the 
best, just as it is when you get into the simple and effective way 
of timekeeping. Cost-keeping runs hand in hand. In a cost- 
keeping system you find out what each item costs you and you are 
able to judge whether or not you can improve on the process. 

The railroad wants to know what each thing costs so it can 
buy properly. Second, so it can tie it in with the R. E. accounts; 
and third so it can improve its shop processes. 

I have mentioned incentive. A man does in proportion to what 
his incentive is, and without that incentive the maximum effort 
is not going to be made. The very best incentive that I know 
of is more wages. Now, whether it is a piece-work plan or a 
bonus plan does not make any difference, but whenever you have 
arrived at that incentive, whatever it is going to be, make it 
adequate, make it certain; let it be so that the man can see it 
directly in front of him, and let its method be simple and not an 
elaborate system in which the man will have to guess at what he 
is going to get. 

When we know just when, just how and just where every- 
thing was done and what it cost us, then we will have an answer 
for that political—well, what shall I call him?—that uses the 
railroad for a football. 


THE GAINESVILLE & NorTHWESTERN RAILROAD of Georgia, the 
track of which, according to inspections made by the State Public 
Service Commission, is in bad condition, was ordered by the 
commission on June 14 to discontinue passenger train service for 
30 days, and within that time to make needed repairs to track and 
roadbed. 


The Latest Word in Freight and Passenger Power on the Philadelphia, Wilmington & Baltimore (Pennsylvania) in 1862 


Railroads Are Giving 


a Remarkable Service 


Additional Big Demand to Come This Summer— 
Co-operation Needed from Every Employee 


By R. H. Aishton 
President, American Railway Association 


T IS A VERY GREAT PLEASURE to meet you all here today, 
the Fourth Annual! Meeting of the Mechanical Division; 
and, believe me, for a four-year old you are a mighty lusty 

lot. However, when we consider that while you are only 
four years old as a division of the American Railway Asso- 
ciation, this meeting represents the fifty-sixth annual meet- 
ing of the Master Car Builders’ Association and the fifty- 
fifth of the Master Mechanics’, then after all if age gives 
wisdom you are to be congratulated. 
You have mighty good reason to be 
proud of what your two constituent 
associations, now merged, have ac- 
complished in the more than half- 
century of their existence in bring- 
ing about 

Standardization 

Interchange Rules 

Loading Rules 

Development of Better Methods 

Dissemination of Information as 

to Better Practices 

And through it all there has not 
only been the greatest co-ordination 
as between the railroads, but it is 
also peculiar to the railroad busi- 
ness, as in no other business, that 
there has been the most complete 
co-ordination and co-operation with 
equipment builders and govern- 
mental authorities, some of the re- 
sults of which are going to be 
shown to you at this meeting—from 
a locomotive standpoint by Mr. 
Vauclain, and from the equipment 
standpoint by Mr. Carry. 

While the record is one of which 
you railway officers and equipment 
builders may justly be proud, and the development has been 
one in which you have had a very large part, there is still a 
direct obligation before you all in furthering development 
both of machines and of methods whereby the railroads may 
be enabled to function more economically and efficiently. 
There is as much room for the exercise of initiative today 
as there was in the days of the “Stourbridge Lion” and you 
gentlemen of the railroads and of the manufacturers are the 
people to whom the American people are looking and to whom 
the government is looking to develop and bring about im- 
proved methods. 

The importance of this meeting at this time is great. 
There never has been a period when the people were so 
interested in what the railroads are doing to better conditions 
than now; neither was there ever a time when the people 
as a whole understood the problems of the railways more 
thoroughly. Every officer of a railroad here I hope will feel 
that he has a personal interest in this subject and if he has 
any ideas—whether they correspond with what the com- 
mittees in their wisdom have developed or not—he will not 
hesitate to get on this floor and express them, because when 
a committee has thrashed over one of these subjects and 
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when you have agreed that that is the proper thing to do, it 
ought to be about the last word as to whether it is a correct 
thing to do or not; and another thing, when you have once 
made up your mind and voted that it is the thing to do 
don’t go home and forget all about it; tell your people why 
you think as you do and why it is a good thing; in other 
words, sell yourself and your proposition and do not hide it 
under a bushel, or trust to Hawthorne or me to sell it for you. 

There has been criticism about 
meetings taking up men’s time and 
that after all the findings are not 
mandatory and they don’t become 
standard to as great a degree as they 
ought to. Why not? You have got 
the answer right in your hands—it 
is up to you. 


A Remarkable Achievement 


Now a word about the general 
situation in which you are all indi- 
vidually very much interested. 
Standing on the side lines as I have 
in the past year there is full op- 
portunity to observe matters. I 
want to make the statement, without 
any hesitation, that the railways of 
the United States during the last 
year have individually and collec- 
tively made the finest record of effi- 
cient operation that has ever been 
made in their history or the history 
of any railway systems in the world. 
Railway management, ever since 
private operation was resumed three 
years ago, has been subjected to con- 
stant and bitter criticism and attack 
from various sources and upon vari- 
ous grounds. The best answer to these criticisms that can 
possibly be made is the record of achievement which the 
railways have put to their credit within the last 12 months. 

Just one year ago at this time the country was in the midst 
of a strike of miners in the coal fields, which had entirely 
stopped the production of anthracite coal and had practical- 
ly stopped the production of bituminous coal, except in a 
comparatively small territory. It was threatened, on ac- 
count of this strike, with a serious coal shortage. As if that 
was not to disarrange the business of the country, almost ex- 
actly a year ago the employees in the shops of the railroads 
throughout the country went on a strike against a reduction 
in their wages ordered by the United States Railroad Labor 
Board. At that time there already had begun a revival of 
the general business activity and one of the largest sudden 
increases in railway traffic in the country’s history. 

As a result of these two conditions, and when the coal 
strike terminated about September 1 last year, the demand 
for the movement and transportation of coal suddenly became 
abnormally large and at the same time the demands for 
transportation of other commodities assumed abnormal pro- 
portions, creating probably the most difficult transportation 
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problem in the history of any system of railways in the 
world. In a few weeks a large freight car surplus suddenly 
became a car shortage, which in October reached the record- 
breaking figure of 179,000 cars. At that time, owing to 
the shop employees’ strike and other conditions, the railway 
had about 16,000 or approximately 25 per cent of their loco- 
motives in bad order, and almost 300,000, or about 13 per 
cent, of their freight cars in bad order. 

The first problem the railways had to contend with was to 
prevent a, serious coal shortage and consequent intense suf- 
fering during the winter months, Although coal mining had 
been largely suspended for almost six months, and although, 
owing to the increase in general business activity there was 
a large increase in the demand for coal, they handled the 
output of the mines so there were only temporary and sporadic 
shortages of coal. During the first 130 working days of the 
present year they moved over 231,000,000 tons of bituminous 
coal, which was the largest amount ever transported in the 
same part of any year, except the war year of 1918, and 
until the demand for coal began to slacken as spring ad- 
vanced they were moving more coal than even in 1918. 

In addition to the movement of this coal during the last 
nine months, the railroads have handled a larger total freight 
business than in the corresponding months of any previous 
period in history. From January 1 to June 2 they loaded 
and moved 2,147,000 more carloads of freight, or over 12 
per cent, than in the same period of any previous year. The 
largest freight movement usually comes in October, but in 
the week ended May 26 the total cars loaded exceeded 1,- 
014,000 cars, which has been exceeded in only two weeks in 
the fall of previous years. 

I have just received by wire figures for the revenue load- 
ing for the week ended June 9, which show a loading of 
1,013,249 cars of revenue freight, which is an increase of 
176,621 cars over the corresponding week of 1922. 

Although handling the largest business in history, they 
have steadily reduced the “car shortage” until in the week 
ended May 31 there was actually a small surplus. 


Getting Ready for Future Demands 


So much for what has been done. What is the job that 
lays ahead of you? As you know, there is always in periods 
of active business a very large demand in the summer months 
for box car to move the crops of the western states. In 
spite of the record-breaking traffic thus far this year, rapid 
and satisfactory progress has been made in moving empty 
box cars from the eastern to the western roads for the move- 
ment of crops. This movement of box cars westward was be- 
gun early in the spring and is still in progress and it is 
confidently believed that sufficient cars will be available in 
the western agricultural sections to meet all the demands that 
will be made this summer and fall. There are actually today 
on hand sufficient grain cars stored to handle the crops. 

From April 16 to June 8 more than 46,000 empty box cars 
were delivered in Chicago and St. Louis to western roads 
by eastern and southern lines. This movement to the west 
was made at the same time that a very heavy movement was 
being made from the states to Canada of box cars of states 
ownership and the return of Canadian-owned cars in antici- 
pation of the Canadian grain movement. The number of 
cars sent westward through Chicago and St. Louis to be 
ready for the grain movement has been close to 1,000 daily. 
Ample cars have been provided for moving the peach crop 
from Georgia and cantaloupes from California. 

What other provisions have been made in anticipation of 
further increases in traffic? In order to handle the increased 
freight traffic anticipated this year, the railroads from Jan- 
uary 1 to June 1 put in service 65,660 new freight cars and 
during the same months put in service 1,697 new locomotives. 
In addition, on June 1 the railroads had on order 107,079 
new freight cars and 2,041 new locomotives. Both the equip- 
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ment manufacturers and the railroads are making every ef- 
fort within their power to secure the earliest possible delivery. 

At a meeting in New York early in April the railroad 
executives adopted a comprehensive program for providing 
the country with adequate transportation service. You are 
familiar through your individual managements with its re- 
quirements. It provides for reducing the number of cars 
awaiting repairs to 5 per cent by October 1 and for reducing 
the locomotives awaiting repairs to 15 per cent by that date. 
It also provides for the better loading of cars, for better 
movement of cars, for storing coal, and for all the various 
things which you are fully acquainted with which will enable 
the meeting of the peak load of the country’s transportation. 

Substantial progress has been made on the fulfillment of 
this program. The number of freight cars awaiting repairs 
had been reduced on May 15, as against August 1 last year, 
by 135,000, and while possibly 50,000 of these may be at- 
tributable to retirements, nevertheless it does show material 
progress. Locomotives in bad order between September 1, 
1922 and May 15, 1923, have been reduced by 4,400. 

The record of efficiency already made in the face of the 
great difficulties of the past year is the best answer that can 
be offered to the criticisms that have been made of the rail- 
ways and to the demands for radical legislation that are 
being made on the ground that such legislation is needed 
in the public interest. It is my firm belief that an even 
better record will be made during the rest of the year in serv- 
ing the public and that as a consequence thereof the public 
will be firm in the belief that it is to its best interest to give 
the railway managements a chance to serve it efficiently rather 
than to hamper them by restrictive legislation. 

One thing, however, I do want to impress upon you in re- 
lation to this program. You have about four months left 
in which to meet its requirements. You, no doubt, have your 
instructions from the individual managements of each in- 
dividual railway as to your own individual treatment of the 
program. Whatever your instructions may be, see that those 
instructions are thoroughly understood by every employee 
and officer that has any part to take in the fulfillment thereof, 
because the complete fulfillment of this program and the 
service that the railways are consequently able to give the 
public can only be accomplished through a complete under- 
standing of the officers and employees directly charged with 
carrying out the work, of its importance and its effect in 
meeting the demands for transportation to the full satis- 
faction of the American people, whose servants you are and 
on whose final judgment, which will be largely influenced by 
the measure of service afforded, the future of these great 
transportation organizations rests. : 


An Appreciation 


Now, gentlemen, in conclusion I want to express on be- 
half of the board of directors the great appreciation of the 
executives, individually and collectively as an association, 
for the untiring efforts that have been put forth by the 
Mechanical Division to meet these various problems. 

There never has been a time that we have had to appear 
before the Interstate Commerce Commission or before a con- 
gressional committee or before anybody else about some phase 
of this question—and the times have been mighty frequent in 
the last twelve months—that questions to your chairman, Mr. 
Coleman, have not brought an instant response—the forma- 
tion of a committee. Those committees have gone to Wash- 
ington at the expense of fatigue, and annoyance, and time, 
and thought and all that kind of thing, and those special 
committees, your regular committees, your general committee, 
your secretary, Mr. Hawthorne, and your chairman Mr. 
Coleman, have done a wonderful work on behalf of your as- 
sociation this year. I would feel remiss in my duty if I 
did not express to all of you gentlemen the appreciation of 
the executives for the good work you have done. 


Training Mechanical Department Apprentices 


Shop and School Instruction Essential—200 Santa Fe 
Graduates Filling Supervisory Positions 


By John Purcell 
Assistant to Vice-President, A. T. & S. F. 


HE GROWTH in industry and the great and rapid in- 
crease in demand for its products has made a cor- 
responding increase in demand for skilled workmen, 

the class of workmen which only a well-defined apprentice- 
ship can supply. There are not enough skilled mechanics to 
supply the demand today, nor have there been for the past 20 
years. This is why some of the railroads have found it neces- 
sary to devise a modern, progressive plan for educating and 
training apprentices in their shops. 
The older method of employing a 
boy and turning him over to a busy 
foreman, whose primary duties 
were immediate output, affording 
him little time to care for a green, 
bashful boy, was very unsatis- 
factory and failed to accomplish 
needed results. Being left to their 
own resources with no one definite- 
ly responsible for their training, 
only a few of the more ambitious 
and resourceful boys survived and 
became good men; the majority fell 
by the wayside. It is evident since 
we specialize with various elements 
of a shop—a separate tool room 
for making and caring for tools, 
and central power house to provide 
power and lights, an accounting 
and timekeeping department to de- 
termine costs—that we should have 
a specialized plan for taking care 
of our young help that will provide 
a trained head and hand for our 
skilled work. 

Today a boy over 16 and under 
22 comes t@ us to learn a trade. 
We examine him as to his mental 
alertness, education, character, etc., and endeavor to learn 
whether he has natural fitness or liking for the trade he 
wishes to learn. We also have a surgeon examine him to be 
sure he is free from physical ailment or organic trouble 
which would make him unable to perform the work of a 
mechanic. Company, state, and federal rules of inspection, 
safety appliance laws, rules of interchange, etc., make it 
necessary that a worker be able to read a blue print intelli- 
gently and to interpret these rules with reasonable under- 
standing. Many of the states have compulsory school 
attendance laws and in these days a boy of 16 years should 
have a well-grounded training in mathematics. 


Shop Training and School Training 


An apprentice training system should be composed of two 
supplementary branches, shop training and school training. 
‘The road with which I am connected has for 16 years con- 
ducted such a training course for apprentices and while for 
the first two or three years it was considered as an experi- 
tment, it has become a fixed part of our mechanical organi- 
zation. 

We have three general classes of apprentices, known 
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as regular apprentices, helper apprentices and special ap- 
prentices. Regular apprentices must be between the ages of 
16 and 22, must be physically fit, have a common school edu- 
cation and be capable of working ordinary problems involving 
common and decimal fractions. Each is regularly indentured 
to serve four years, the necessary papers being formally 
signed by his parents or guardian, who obligate themselves 
to assist the employer in training the boy, by their parental 
encouragement and care. He is ex- 
amined by the apprentice instructors 
as to his mental qualifications and 
alertness, and his employment com- 
pleted by local master mechanic or 
superintendent of shops, with the 
approval of mechanical superintend- 
ent and supervisor of apprentices. 

The apprentice is passing through 
a critical stage of life, from boy- 
hood to young manhood, is easily 
influenced, habits quickly formed, 
and it is well that a strong but kind- 
ly hand guide his steps and direct 
his youthful energy and ambition in 
correct paths. Here is where the 
shop instructor proves his value. No 
time is lost by the boy in getting 
started. He is immediately put on 
productive work under the training 
and guidance of the apprentice shop 
instructor. If a machinist appren- 
tice, he is immediately taken to a 
machine and the machine explained 
to him. He is shown how to fasten 
his work on the machine and what 
speed and feed to use, patiently and 
thoroughly instructed as to each 
machine, its parts, its functions, its 
care and how it should be operated. He is made familiar 
with the purpose for which the piece of work is being made 
and the use to which it is to be put. Similar instructions 
are given him as to floor and bench work and all other work 
of his trade. A regular schedule of shop work is provided 
showing the number of months or weeks he is to be assigned 
to each class of machines or each class of floor or bench 
work. Likewise, with apprentices of other trades, each is 
given instruction and experience on each class of work of 
his trade. 

The apprentice is never considered as a convenience nor 
assigned to common labor or regularly used as a helper. We 
make him feel that his chosen trade is the best possible selec- 
tion he could make. We hold the instructor responsible for 
the boy’s thorough training just as we hold the foreman 
responsible for the output of the shop. 

For every 25 apprentices there should be a regularly 
assigned shop instructor whose sole duties should be the 
training of the apprentice. The shop foreman has little time 
to devote to a young apprentice boy and is prone to leave 
him on one job or machine. A good shop instructor is a 
good investment in any shop. Due to his instruction, better 
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work is done by the apprentice, there is very little defective 
work and an absence of tool breakage. There is a great 
advantage in being able to keep important machines going 
when the regular operator is absent, by placing an apprentice 
on the machine, who with the help of the instructor can suc- 
cessfully operate it. A good shop instructor will study each 
boy, weeding out the unfit, advancing the bright aggressive 
boy, and coaching the backward boy. 


School Instruction 


In connection with his shop training the apprentice should 
receive some theoretical instruction, so we have provided 
regular apprentice schools which the apprentices are required 
to attend four hours a week in two classes of two hours each, 
a total of 208 hours a year. Here the apprentices are taught 
mechanical and freehand drawing, shop mathematics, com- 
pany and federal rules governing the care and maintenance 
of equipment, the company standards as to materials and 
practices, is given an opportunity for reading and studying 
desirable text books on mechanical subjects, and for a de- 
tailed study of injectors, lubricators, air brakes, steam heat, 
stokers, and other special appliances. Regular apprentices 
are paid their regular rate for time attending school. The 
company provides drawing boards, instruments, stationery, 
lesson sheets, models, charts, books, etc., free of charge, each 
apprentice being provided with a complete outfit for his use 
while attending this school. 

Our apprentice school instructors are in general technically 
educated men who have also served apprenticeships in our 
shops. In addition to their duties as instructors they super- 
vise the making of all shop sketches and drawings and look 
after special and technical work for the master mechanics. 
Each instructor is supplied with literature on new appliances, 
with which he must familiarize himself in advance of their 
application. We print our own lesson sheets in drawing and 
mathematics, which are bound in loose leaf form and kept 
constantly up to date. Upon completing this school course, 
the apprentice is not only able to read blue prints and work- 
ing drawings readily and understandingly but can also make 
sketches and finished drawings. In fact, in addition to 
being a skilled mechanic he is also qualified for work as a 
mechanical draftsman. 

The fate of an apprentice should not be left to any one 
man so we established what is known as the apprentice 
board, a body of men composed of the general foreman as 
chairman, the department or gang foremen under whom the 
apprentices work, and the apprentice school and shop in- 
structors. These men meet once a month at stated times to 
pass on the progress of apprentices and discuss matters per- 
taining to their training. They go into each case carefully 
and thoroughly, strengthening the weak and encouraging the 
strong. In spite of all the care that is taken, there are times 
when we find a boy who is not making the progress he 
should. In such cases we endeavor to learn the reason; the 
boy is talked to and urged to greater effort. If it is found 
that he continues below the standard and does not take the 
right interest, he is tried on another trade and if he then 
does not develop he is dropped from the service. These ap- 
prentice boards serve a dual purpose, that of learning of the 
progress and ability of each apprentice and of making each 
member of the board study his men more closely and keep 
intimately familiar with the qualifications and progress of 
each individual under him. 

Thorough experience is given all apprentices. Apprentices 
of the larger back shops are required to serve six months in 
roundhouse or at smaller outlying points and apprentices 
at smaller points are sent to larger shops where a more ex- 
tended opportunity is afforded. Every effort is made to see 
that each apprentice is given full variety of experience in all 
the work of his trade so that upon graduation he may be a 
skilled, all-around mechanic who can execute and lay out 
any piece of work from any drawing furnished him. 
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Helper apprentices are selected from young men who have 
had two years’ experience as helpers of the craft. They 
serve three years and are given the same shop instruction 
and variety of work given regular apprentices. They are not 
compelled to attend the apprentice schoo] but are permitted 
to do so if they so desire. This apprenticeship provides op- 
portunity for advancement of some of the most deserving 
helpers in our shops. 


Special Apprentices 


Special apprentices are graduates in mechanical engineer- 
ing from colleges and universities. They are employed upon 
a personal interview by supervisor of apprentices and must 
pass the same medical examination as the regular apprentices. 
As they have a thorough technical education and generally 
have had some shop experience, this course is made shorter 
than that of the regular apprentice. They are formally in- 
dentured for three years. Their course in the shop is short 
and intensive: First year, general machine work; second 
year, floor and erecting work; third year, work of a varied 
nature, consisting of four months in the roundhouse, two 
months in the boiler shop, two months on freight car work, 
two months inspection and two months with the road foreman 
of engines. They are required to pursue a course of reading 
laid out by the management and to write a monthly letter bear- 
ing on the work they have been doing. The purpose of this 
special apprentice course is to supply the practical experience, 
without which the college man’s technica] education is of little 
value in railroad work. We now have some excellent ma- 
terial as special apprentices and are in the market for more 
of them. | 

A standard set of shop tools of the trade must be owned 
by each apprentice of that trade. The company provides an 
easy method of payment at wholesale prices and furnishes a 
tool box for their safekeeping. This insures uniformity and 
places each boy on the same footing. 

Apprentices are encouraged to take part in athletics, clean 
sport and wholesome amusement aiding in the boy’s develop- 
ment. Baseball, football, basketball, etc., are played in their 
regular season. The apprentices also have their musical 
societies, their social and debating clubs. We aim to make 
our boys not only first class skilled mechanics, but also good 
citizens, of moral character and right living. 

Upon graduation or completion of apprenticeship, the ap- 
prentice is given a handsome diploma certifying that he has 
served an apprenticeship in the shops of this company, has 
completed the prescribed course in the apprentice school and 
has become a competent and skilled mechanic. This diploma 
is signed by the master mechanic or superintendent shops, the 
mechanical superintendent, the supervisor of apprentices and 
the chief mechanical officer of the system. Often the letter- 
ing on his diploma is made by the boy himself. 


The Results 


From 16 years’ experience in this course of training, we 
have satisfied ourselves that this is the only method to pursue 
to keep our railroad supplied with first class mechanics. We 
have no industrial territory to draw on for men. Immediately 
upon inaugurating our present apprentice system we began to 
enjoy its benefits. It furnished skilled mechanics for our 
shops. Just prior to the war our largest shop had not em- 
ployed a mechanic from the outside for two years. We were 
making mechanics as fast as we needed them. It gave 
us a flexible body of young men whom we could transfer to 
any point where men were needed due to any unusual rush 
of business. It furnished staff officers and inspectors and 
best of all, gave us an almost unlimited source to draw on 
for supervisory officers. Today with all the discouraging 
conditions of the past few years, we have over 200 of our 
graduate apprentices filling supervisory positions in our 
shops, from gang foremen to master mechanics, and a large 
number in important staff positions. 


Jury, 1923 


In establishing and properly conducting an apprentice 
system, there are several essentials for its successful opera- 
tion: 


(1) Some individual who shall have general supervision in 
the selection of apprentices and their shop and school train- 


ing. 

(2) Ample shop instructors whose sole duties are to train and 
direct the boys while in the shop. 

(3) An efficient school room instruction where the theory of the 
trade will be taught the apprentices by capable and intelligent 
instructors. 

(4) The backing and support of the management. 


The head should prepare necessary rules to insure a stand- 
ard method of employing, standard lesson sheets for school- 
room work, a regular fixed schedule for shop work 
to avoid partiality and to insure an equal oppor- 
tunity to each. He should see that competent instruc- 
tors are employed and should keep a faithful record of all 
apprentices while serving their time and an equally complete 
record of those who have completed the course and have been 
assigned to regular work and a list of all graduates available 
for promotion. You must not expect an apprentice training 
system to go on and give results without some one whom you 
can depend on to carry out its purpose. l 

Railroads should make and promote their own men and 
not depend on other roads to furnish them. The thorough 
training of apprentices should have the backing and support 
of the chief mechanical officer, for it insures him of having 
not only skilled mechanics for the shops but of having men 
trained and qualified to fill any position of a supervisory 
nature that may become. vacant in his department. As a 
matter of fact, every officer owes it to his company and to his 
superior officer to have men trained and qualified to fill any 
position that may arise. He should have some one under 
him thoroughly qualified, who is familiar with the property, 
trained and ready to take his position whenever the neces- 
sity arises. 


Discussion 


G. M. Basford: He who makes something in steel, stone, iron, 
wood or wire, creates an inanimate thing which may or may not 
be used as it should be used for the benefit of mankind. He who 
has an opportunity to help develop a mind, a man, or a power with 
possibilities far beyond those of the source they come from does 
more. You do not know what man you may be making. A word, 
a suggestion, a dynamic thought given to some young man, matures 
in an instant. Somebody did this to you some years ago, some- 
body did this to Mr. Purcell. Who was it? 

Probably most men have forgotten who put the dynamite under 
them to wake them out of the ordinary and to compel them to 
realize what they owe to somebody else. I do not believe there 
is one man present who does not possess the ability to place the 
dynamite under his boys, but a good foundation is needed for this 
force and it is necessary to qualify to produce it. 

There is nothing I take more pride in than the success of the 
plan of the Atchison, Topeka and Santa Fe, and its execution, 
for helping young men to find themsélves and to prepare them for 
the most useful, honorable work in the world. John Purcell is 
the center of this scheme and if any one fails to get the spirit that 
inspired him to do this great work, he will fail to respond to one 
of the greatest inspirations ever made available to American rail- 
road men. 


Why the Santa Fe Plan Succeeded 


Why is the Santa Fe scheme a success? The chief executive 
backed it from the start. When this plan in embryo was presented 
to E. P. Ripley, of honored memory, Mr. Ripley said, “We will 
do it.” It was done. 

Knowing that the cost might sometime be mentioned, Mr. Ripley 
was asked how he felt about the cost. He said, and he continued 
to say, “I shall never want any statement as to the cost of training 
apprentices, feeling that the true value of thoroughly trained and 
skilled men can never be measured in dollars and cents.” Without 
the support given by Mr. Ripley and by W. B. Storey, which has 
never wavered, this accomplishment could not be recorded. But, 
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bear in mind that the results have only just begun to appear. This 
great work pyramids; the best is yet to come. Who knows what 
any one of these young men may do and what any one of them may 
become? 

Go to the real root of the matter. Get the appeal to the chief 
executive of the road. Show him that a successful plan is avail- 
able and get him to act forcibly, quickly and for permanence. Show 
him that we are soon to hand our duties, our responsibilities and 
our oportunities over to others and that it is up to us to do this 
right. 


The Spirit Back of It 


Then you need a John Purcell with the inspiration that came 
to him when a workman in the shop. Then he was in position to 
see the need of the training of men. When first put in charge 
of men at Fort Madison 23 years ago, he began the training of men. 
He trained them in the shop. He taught the school himself and 
provided books and drawing instruments at his own expense. This 
spirit is needed. Then you need what Frank Thomas and his 
devoted men have done to make a plan, to carry it out and to 
educate thousands of young men who became their loyal, intimate 
friends. 

Mr. Purcell plainly states a need and shows how he has met 
it for 16 years. But this is not all. Mr, Purcell utters a warning 
which every executive must heed or fail in the most vital thing 
of official life. What are we doing to compare with graduating 
1925 apprentices in 16 years? What are we doing that compares 
with the production of 239 apprentice graduates holding official 
positions in one organization? Who else but the Santa Fe won 
the Ryerson scholarship four times running? This meant that 
these boys qualified to take college examinations. Who but John 
Purcell was in position to supply 300 skilled workmen overnight, 
to support our boys and carry on in the World War? 

The author has told us about his recruiting and training plan, 
but he does not tell us, nor does he need to tell us, how he imbues 
his organization with such abounding loyalty to him, to the 
organization and to everything that “Santa Fe” stands for. This, 
gentlemen, is fundamental. Loyalty to his men and their loyalty 
to him is the biggest thing of all. No wonder he succeeds. 

The future of American railroads depends upon the training 
of loyal men and their promotion more than it depends upon any 
one thing. Sixteen years from today somebody else will have your 
job. What are you doing to prepare him? 


College Men as Apprentices 


Professor L. E. Endsley (University of Pittsburgh): The work 
of educating young men, which I have been in most of my life, 
is a most enviable job. There is nothing more pleasant in the 
world than to open the eyes of a boy and give him inspiration. 
We as educators—and all of us in the railway game should be 
educators in our line—should make the boy love his work. That 
is all you need for him to be a successful railroader, or a success- 
ful man in any walk of life. 

During the last few years, boys leaving college have not been 
attracted by railroad work. Very few boys are entering the rail- 
road departments of our colleges today. I wonder if the railroads 
realize the benefit that may come from a technically trained boy 
entering railroad work. Mr. Purcell said in his paper, “We have 
some very good special apprentices,’ meaning college graduates, 
“and we hope to get more.” I wonder if the railroads of the 
United States appreciate what has been done for them by the 
special apprentices. 


Apprentice Training on the New York Central 


C. W. Cross (N. Y. C.): On the New York Central Lines, 
apprenticeship methods are similar to those on the Santa Fe, both 
plans following closely the suggestions made by George Basford 
in a paper before the American Railway Master Mechanics’ Asso- 
ciation in 1905. The system was inaugurated on the New York 
Central Lines in 1906 and has continued with increasingly bene- 
ficial results. Many graduate apprentices are still in the service 
as workmen or supervisory officers. Officers have declared that 
preference may well be given to graduate apprentices when select- 
ing men for positions as foremen. Unlike the Santa Fe, the New 
York Central Lines are located in a densely populated industrial 
district; therefore certain variations in the plan are necessary. 

We also have three grades of apprentices. Regular apprentices 
are boys 16 to 21 years of age, having a high school education or 
equivalent, and in good health. Schools are maintained at the 
shops six mornings a week. Attendance is compulsory and under 
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pay, but the minimum requirements are not severe. Many boys 
who have not had much early education still have good intentions 
and respond to a genuine opportunity to improve their condition 
by attending the schools. The shop instructor supervises the 
movements of the apprentices in the shops, gives them instruction 
in the proper methods to follow and arranges for them to be 
moved in accordance with the schedule established for each trade. 
The shop instructors do not assign work, but instruct apprentices 
in the work which the department foreman has assigned to them. 

The helper apprentices are young men 21 to 30 years of age, 
in good health, who have had two or more years continuous ex- 
perience as helper in the shop from which application is made. 
They serve a three-year apprenticeship course. Attendance at the 
school is optional but many of them do attend. 

The special apprentices are young men 18 to 26 years of age, 
who are college graduates in mechanical engineering, in good 
health. They are placed on the regular work in the shops and 
assigned to special work on tests, and selected duties as required. 
These men do not attend the shop schools. 

We do not promise anything for the future, but from the fact 
that many men now occupying good positions in the service are 
graduate apprentices, it may be said that the railroad service offers 
as good opportunities for the future as any other line of work. 

In making selection of apprentices, the sons of employees are 
preferred, although others are also taken. This plan results in 
noticeable good will and helps materially to increase the bond of 
mutual interest between the company and the employees. 


Leaders From the Rank-and-File 


It is from the rank-and-file that we always have, and always 
will, develop leaders. The best policy is to encourage ambition in 
the large group of men on whom we must rely for superior per- 
formance of duty. The spirit of the service should be that every- 
one is to make his place in the organization in competition with 
everybody else. This method will develop loyalty and co-operation 
which will be mutually beneficial and profitable to the company 
and the employees. : 

This plan of apprenticeship is not philanthropic, but is a profit- 
able business investment. 


Making Railroads Attractive to College Men 


J. J. Tatum (B. & O.) : Professor Endsley has referred to the 
attitude of college men towards the railroads. He failed to say, 
however, that some of the people óf our country have failed to 
encourage the progress of the railroads. In fact, they have done 
almost everything to tear down the greatest institution that this 
country has ever had placed in it. 

This country has only progressed to the extent that the railroads 
of this country have progressed. What we want to stop and 
what every boy who is in college wants to help to stop, what 
every college professor wants to help to stop, is adverse legislation 
against railroads. Leave the railroads alone for a while. Let them 
work out their own problems and there will be more boys in 
colleges that will aspire to the railroad business. Your son per- 
haps may be going to college and may have asked you whether 
there was an opportunity for him on the railroads. Haven’t you 
stopped seriously to think whether you would advise him to go 
into railroad service because of this adverse legislation? I ask the 
help of every railroad man, every college man, every professor and 
every boy today that is going through college to help stamp out 
this propaganda against the railroads. Leave them alone and they 
will become institutions that the college boy will aspire to become 
a part of. 

F. W. Brazier (N. Y. C.): There is one element that holds 
us back from putting in apprentices in our shops. I have been in 
the service for 47 years. I have been approached time and time 
again by men to take thcir boys in and teach them the trade. 
I am an old-fashioned fellow. That is the way to get men. If 
you want to get loyal men, train up the men right in the work of 
the railroads. Make and promote your own men. One of my 
pleasant relationships with my men is that I have always had a 
man behind me, near me, a little more competent than I was 
to take my place. 

F. M. Graff (Erie): Mr. Purcell’s paper gives all that we need 
fundamentally to establish and maintain apprentice instruction. The 
detailed course on the Santa Fe, with which we are very familiar 
on the Erie, leaves but very little to be desired. We have drawn 
extensively from the experience and taken advantage of the 
money that the Santa Fe has spent in the instruction of its ap- 
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prentices since 1908. There is one thing that those railroads which 
have not instituted a regular detailed course of apprentice in- 
struction do not understand, and will not understand until they 
get into it, and that is that the course must be systematic and 
it must be maintained. 

We should include in our apprentice instruction an elementary 
course of economics. Then, when our young men graduate into 
the ranks of mechanics they will have that basic knowledge of 
the common fundamental facts of life and business that are neces- 
sary if we are to progress and go along in peace and prosperity. 

Chairman Coleman: It seems to me you are developing some- 
thing now which Mr. Purcell should have included in his paper— 
that there could be developed through this Mechanical Division men 
qualified to represent you in Congress. (Laughter). 


More About College Men 


Professor Rubenkoenig (Purdue University): I am very 
proud to say that I am a Santa Fe graduate—about 18 years ago. 


The special apprenticeship system was not thoroughly developed - 


at that time, but I have had occasion since then to be in more or 
less contact with it. 

Following up what the speaker mentioned a while ago about 
the colleges teaching our students to look after adverse legislation, 
that has been my purpose throughout all the years that I have 
had the students at Purdue University. I am only in contact with 
them, however, for one year, as seniors, but we are sending out 
this year seven young men who I think have the right attitude 
towards the railroads. One of these men in particular, I have 
in mind, has finished the regular apprenticeship course and was 
a roundhouse foreman before he came to the university; I have 
no doubt about his future position in the railroad world. 

We were criticized more or less in an editorial—I have forgotten 
the exact words—about the hieroglyphics of railroading, but I 
wish to say that if that editorial writer could see the contents of 
our course he would agree that we do teach some of the A B C's 
of railway mechanical engineering. 


Weed Out Unsuitable Boys 


W. J. Bohan (Northern Pacific): Many engineering colleges 
today recognize the necessity of weeding out men that are not 
fit and that do not have the proper qualifications. It also is recog- 
nized in other colleges besides engineering colleges. I think the 
same thing should be done with apprentices. You may get an 
apprentice on the railroad and you keep him submerged for four 
years, and he never will make a mechanic or even an executive 
on a railroad (laughter). 

Now, that may sound like a joke but it is a fact. About the 
first thing they ought to do with an apprentice is to uncover him 
and see if he is any good for railroad work. If he is not any 
good, then in the interest of the railroads, and in the interest of 
the man that is trying to be an apprentice, take him out of the 
service; tell him he is unfit for it, and advise him to go back to 
the farm or some other place to which he is suited. 

H. C. Oviatt (New Haven): I move that a vote of thanks be 


extended to Mr. Purcell for this most wonderful paper. (The 
motion was carried.) 


Foundation for Ferry Slips of P. & R. New Terminal at 
Camden, N. J. 


How Employees Can Help With Public Relations 


‘They Have Everything at Stake—An Apt Illustration from 
the Free Silver Campaign | 


By C. H. Markham 
President, Illinois Central 


OU HAVE HAD others here very much better qualified to 
talk to you about the important matters with which 
this meeting is concerned. I was very much impressed, 

for example, with the statements made to you by Mr. Aishton 
yesterday showing what the railroads have accomplished in 
the very distressing and difficult times following the coal and 
shopmens’ strikes last year. 

It was also illuminating to note his statement of the 
progress that is now being made in 
getting ready for the difficult task of 
handling the peak load of traffic 
which we are going to be called 
upon to carry next fall. No one ap- 
preciates more than I do the im- 
portance of the work of the me- 
chanical men of the railroads of this 
country. 


Provision of Proper Tools 


No one appreciates more than I 
do the importance of providing the 
men in the mechanical departments 
of the railroads of the country with 
the proper tools to work with, and 
when I use the word “tools” I by 
no means confine myself to the con- 
sideration of the question of the 
adequacy of the shop tools. I mean 
more than that—the consideration 
of all of the elements that enter into 
the successful operation of our 
American railroads. It is not only 
the tools themselves—the shop build- 
ings, the quantity and the quality of 
the power furnished, but last, and 
not least, a proper and good rela- 
tionship with all of the people of 
this country. This last is necessary in order that the rail- 
roads may receive at the hands of those who have to do with 
creating the conditions under which we operate that which 
will enable those of us who have to do with financial matters 
—always involved in that important question of furnishing 
the necessary tools to work with—to obtain a sufficient re- 
turn from the operation of these properties to secure from 
time to time the new money necessary to provide you with 
the tools which you must have for the operation, if ‘the 
operation of the railroads of this country is to be successful. 

I do not believe there has ever been a time, certainly not 
within my knowledge in the history of American railroad- 
ing, when there was as good an understanding on the part of 
the public of the needs of our railroads as exists today. 


How the Employees Can Help 


I want to discuss with you for a few moments, if I may, 
the importance of our all doing everything that can be done 
to improve upon and promote as best we may a continuation 
of that good understanding. Out of my personal] experience 
I know what can be accomplished in the matter of car and 
locomotive movement—miles per day, or loading, or whatever 
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it may be—if the active interest of as nearly 100 per cent as 
it is possible to obtain of all of the employees who have to 
do with the handling of cars and locomotives can be obtained; 
when every man gives to every movement of a car or loco- 
motive, or to every item of the handling, his individual at- 
tention to the end that every individual car and every in- 
dividual locomotive is treated as a unit by itself. I know 
what can be obtained on a railroad when the management 
has been successful in obtaining any- 
thing like 100 per cent of success 
in the effort to develop that sort of 
attention. 

Now if that is true when it comes 
to the matter of dealing with the 
inanimate cars and locomotives, how 
much more is it true when it comes 
to the question of each individual 
striving as best he may in his contact — 
with other individuals to promote a 
better understanding of the railroad 
question. I do not recall the figures 
as to the number of railroad officers 
in the employ of the railroads of 
this country, but I do recall that 
the last statement of the number of 
employees showed figures approx- 
imating 1,800,000. | 

Suppose that we could by precept 
and example—each officer doing 
what he could to make some contri- 
bution towards the development of 
a better understanding of. our rail- 
road problem—get as many of the 
rank-and-file of the employees in- 
terested in doing what they could 
to make some sort of a desirable 
contribution toward that effort— 
think of what it would mean! Many of you here are old 
enough to remember the Bryan free silver campaign of 1894. 
You will recall that it was said that if the election had been 
held two months before the date on which it was held, the 
chances were more than even that Mr. Bryan would have 
been elected. But now what happened? Through the dis- 
semination of information as to what the effect of the elec- 
tion of a president of the United States on a free silver plat- 
form would have on the individual fortunes of the voters of 
this country, when election time came an entirely different 
result was recorded. 

I remember that at that time all of my previous experience 
had been in silver countries—railroading in New Mexico, in 
Arizona, in Nevada, and later on in California. I memember 
that one day it dawned on me, at the time when I was advo- 
cating this fetish of free coinage of silver in the ratio of 
16 to 1, that if that thing ever came to pass, when I went 
to the pay car and got my money the day after Mr. Bryan 
was elected the dollar I got would only be worth 50 cents. 
When that fact did dawn on me I turned out the next day, 
you can bet your life, and began to work from that day on 
for the election of Mr. McKinley. 
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That sort of thing occurred all over the country. There is 
no reason why it should not occur in this country on this 
transportation question and no one can make a better and 
more worth-while contribution to that end than can the 
railroad officers of this country. 


Better, Not Cheaper, Transportation 


One of the things that we of the Illinois Central—in our 
efforts to promote this better understanding as between the 
railroads and the public—are preaching is that what we want 
is better transportation and not cheap transportation; that 
the cheap transportation which does not leave the railroads 
of the country in a position at all times to take reasonable 
care of the peak load of traffic offered is in the end the 
dearest kind of transportation, and that no reduction in rates 
that would wreck the railroads would be worth-while. On 
the contrary, it would be one of the worst calamities that 
could befall the people of this country. 

Again, if our rates were reduced, what would happen? 
When I say “reduced,” I mean reduced beyond the point 
where we could pay operating expenses, render the service 
that the public wants to have us render, and at the same 
time get enough out of the operation to make some part of 
the improvements out of earnings; last, but not least, that 
we might from time to time be able to secure the new sum 
of money necessary to carry out programs of continued im- 
provement. Any reduction in rates beyond the point where 
we can accomplish those things would mean ruin to the rail- 
roads of this country and in the end bring about conditions 
that would be nothing less than a catastrophe to all the people 
of the country. 

What we ought to preach to people on this railroad ques- 
tion is the policy of not dealing with it as they see it today, 
but always remembering that there must be a stability about 
railroad rates and railroad practices that does not and can- 
not obtain in the handling of the affairs of any other industry. 
When hard times come industrial plants shut down, only 
leaving a modicum of the expense in the way of overhead. 
But a railroad can’t stop. You can’t leave your cars of 
freight standing on the side track; freight on the platforms; 
passengers waiting for trains to come. We have got to con- 
tinue operating in good weather and bad. 

It is not possible to adopt with regard to railroad rates the 
same policies that obtain with regard to the prices of com- 
modities generally. For example, when hard times come, 
when the railroads can least stand a reduction in rates, 
that is the time that the great demand for reductions comes. 
Just now we hear scarcely anything about reduced rates ex- 
cept from certain professional men in public life—I almost 
started to call them politicians, but I am trying to get away 
from that habit—whose stock in trade is the creation of 
antagonism between the people that have and the people that 
have not. 

You don’t hear today, for example, from any section of the 
country, a demand for wholesale reduction in rates. When 
you talk to shippers today their concern is as to whether or 
not we are going to be able to take care of their traffic when 
the peak load offers this fall. 

And so I say there is that difference between our situation 
and that of the other industries. The shipper wants a reduc- 
tion in rates at a time when we can least afford it. We cannot 
afford to make reductions when the times are good because 
if we do, when business falls off later on the rates will not 
be sufficient to come anyway near meeting our requirements. 


An Appeal to Every Employee 


I want to close by an appeal to you—each and every in- 
dividual officer and employee of the railroads of this country 
—constantly and persistently to do what you can to bring 
about a better understanding of this railroad question. 

Remember that our representatives in Washington are 
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there for the purpose, at least from their point of view, of 
serving their constituents. Unless there is some great moral 
question involved where the mob spirit perhaps might rule 
and where the majority would not be reflective of the real 
views of the right thinking people of any section of the 
country, your representative in Congress is nearly always 
guided by what he conceives to be the consensus of home 
opinion. 

Now, if, through contact, personal or otherwise; through 
the proper use of the advertising columns of the newspapers; 
through addresses made at various gatherings throughout the 
country, we can promote a better understanding of this 
railroad question at home, is it not reasonable to suppose 
that in time that message will reach Washington? 

Perhaps I can illustrate the point better by telling you a 
story which I have used on these occasions with some fre- 
quence, a story of the old populist days, when it was told 
that a senator from a western state was talking to a friend 
in Washington about a letter he had received from his son 
concerning the growth of populism in his state. He remarked 
he was going back home and look into the matter. 

His friend said to him: ‘Well, I suppose if you find the 
conditions as bad as your son reports you are going back 
there and fight these fellows?” 

He said: “Hell no, if they are as strony as my son’s let- 
ter represents them to be I am going back there and join 
them.” (Laughter) 

In a way that stury does illustrate the situation. We all 
go along, broadly speaking, with a consensus of opinion of 
those in whom we have confidence, and our people in Wash- 
ington are no different, and so I leave with vou the message 
that if every railroad man in the country will do his part to- 
ward promoting this better understanding—anqd the Lord 
knows there is enough literature issued on the subject already 
within the past year to enable us all to post ourselves on any 
of the questions pertaining to the existing railroad problem— 
I haven't any doubt but that in the end we can look for fair 
treatment at the hands of those who have to do with the 
future of the railroads and that all this threat of government 
owncrship and the evils that go with it will have disap- 
peared. | 

Mr. Bentley: Before Mr. Markham leaves the hall, I 
wish to propose a very hearty vote of thanks for the illuminat- 
ing address that he has given us and I hope that the members 
will arise so that he may know that we appreciate what 
he has done. (A rising vote of thanks was tendered Mr. 


Markham). 


A Gasoline Rail Motor Car on the Kent & East Sussex 
(England) 


a a ara ee a a 


NEW YORK CENTRAL LINES 


Mikado Type Locomotive Used on New York Central Lines, Built by Lima Locomotive Works. 


Report on Locomotive Construction 


Formulas for Tractive Power, Stokers, Feedwater Heaters, 
Lubricators and Details of Construction Considered 


URING the year the committee has given consideration to the 
following subjects: Tractive powers for mallet locomotives, 
locomotive rods for heavy power, use of extended piston rods 
and minimum size of piston on which they shall be applied, hydro- 
static and force feed lubrication, means of taking up driving wheel 
lateral, mechanical stokers, feedwater heaters, exhaust steam in- 
jectors, and crosshead connection of piston rods. 
The committee will continue its study of standardization of taps 
and dies and rail stresses under locomotives and make report 
next year. 


Tractive Power of Mallet Locomotives 


The formula now in use for a simple locomotive gives only a 
close approximation of the actual tractive power, because of varia- 
tion in maximum cut-off, back pressure, internal friction, etc. 
A uniform formula for the Mallet locomotive also will give only 
a close approximation of the actual performance. 

There are two general types of Mallet locomotives: Four cylin- 
der simple, and four cylinder compound. 


The following symbols apply to all formulas given: 


C = Diameter of high pressure or simple cylinder in inches. 

c = Diameter of low pressure cylinder in inches. 

S = Stroke in inches. 

P = Boiler pressure in pounds. 

D = Diameter of driving wheels in inches. 

H = M. E. P. of high pressure or simple cylinder in pounds. 

E = M. E. P. of low pressure cylinder in pounds. 

R = Ratio of cylinder volumes. 

K = A constant—.85 for 90 per cent cut-off locomotives and 
75 for 50 per cent cut-off locomotives. 

Q = PK = Total M. E. P. in cylinders. 

T = Tractive power in pounds. 


Of the values of “K” given above, the first has been generally 
adopted for simple locomotives having approximately 90 per cent 
cut-off. The second value, that for locomotives having approxi- 
mately 50 per cent cut-off, is taken from results obtained with 
the Pennsylvania class I 1s (2-10-0) locomotive. Each piston valve 
bushing of these locomotives is provided with an auxiliary steam 
port % in. by 11⁄4 in. in size and having 1⁄4 in. steam lap. While 
the steam which passes through the auxiliary ports has an effect 
on the mean effective pressure, it is believed that the constant .75 
may be used for any locomotive having approximately 50 per cent 
cut-off. 

The four cylinder simple is essentially nothing more than two 
simple locomotives with but one boiler. Therefore, the tractive 
power of this type of locomotive is double that of the simple 
locomotive, or 


2KPCS 
T= 
D 
17 PCS 
which becomes— T = for 90 per cent cut-off locomo- 
D 
ISPCS 


tives, and T = for 50 per cent cut-off locomotives. 


The four cylinder compound is usually equipped with a device 
by means of which the locomotive can be operated as a simple 
locomotive at certain times. Under this condition the tractive 
power of the locomotive would be 


(HC + Ec’) S 


D 


In a properly designed compound locomotive, it is the intent that 
the piston pressures will be equal. Therefore, we may assume that 
the mean effective pressures vary inversely as the squares of the 
cylinder diameters, or 

H c’ 
—=—=R (1) 
E By 

Now the sum of the mean effective pressures of the high and 
low pressure cylinders will be equal to the total mean effective 
pressure, or H + E=—Q0 (2) 
: Substituting value of H from formula (2) in formula (1), we 

ave 
Q—E 
——=R (3) 
E 
Q 
From which E = ———— (4) 
R+1 


The tractive power of the low pressure cylinders is 


Ec’'S 
T = — i (5) 
D 
i Substituting value of E from formula (4) in formula (5), we 
ave 
Qc°S 
ee (6) 
(R+1)D 
Since we have assumed equal power for the high and low pres- 
sure cylinder, the tractive power of both pairs of cylinders is 
double that of the low pressure cylinder, or 
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(R+1)D 
17Pc’S 


(R+1)D_ 
for locomotives with approximately 90% maximum cut-off, and 
1SPe’S 


(R+1) D 

for locomotives with approximately 50% maximum cut-off. 
For comparison, the proposed formulz are given in connection 

with other formulz in general use, all formule given being for 

four cylinder locomotives, except as noted > 


T= (7) 


which becomes— T = 


(8) 


T= (9) 


Approx- 
imate 
Simple maximum Cyl- 


Tractive or cut off, inder 
power compound per cent ratios Authority 
17PCS 
T = ——————-_ Simple 90 ene Proposed by  sub-com- 
D mittee. 
ISPS 
2 T = —————————— Simple 50 he Proposed by sub-com- 
D mittee. 
3 ciliated C d 90 All Proposed b b-c 
= ——— Compoun ropos sub-com- 
(R+1) D mittee. á 
1I5PÆsS 
4 = — Compound 50 All Proposed by sub-com- 
(R+1) D mittee. 
1.2 P CS 2.35- 
5 = ag Compound 90 2.40 Baldwin Loco. Works. 
17P cS 
6 = ———_——— Compound 90 All Baldwin Loco. Works. 
(R+1) D 
KPeS 
7 = = “Compound 90 . American Loco. Co. 
16PcS , 
8 T = —————————— Compound 90 All C. R. Henderson Loco. 
(R+1) D Operation. 
2PCS Two 
cylinder 90 ee Interstate Commerce 
R 3 D compound i Circular 
o. 22. 


P(34C# c?)S 
T= PAT TAS Compound 90 


*See Table 1 for value of K. 


Taare No. 1-—Constants K 


Ratio of L. P. to H. P. cylinder volume 
Per cent cut-off 


H.P. cylinder 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

Verret ere ee see ee 571 557 942 528 $13 
| Se eae 565 950 526 521 507 
BB. koe ees wees oes 573 559 543 529 515 500 
ee er 567 552 0537 523 .909 494 

ote owed n Gere 575 560 46 531 517 502 489 
BS ween sevccvccses 570 555 540 526 511 497 483 

errr rrr err 564 550 534 920 606 491 
BZ. cccercccccceses 559 544 0529 515 500 486 
eae 553 541 524 510 496 ° 
Blasasesssseseeseo 548 534 520 -505 490 ee . 
BO. cca cc cee evcces 943 531 515 .500 486 


Main and Side Rods 


A strap end main rod of tapered fluted section with heavy 
brasses and as narrow flanges as possible, setting up wedge lo- 
cated in front of the crank pin with single nutted bolts riveted over, 
with one grease cup, composition bronze bearings each end and 
approved adjusting feature at front end is what is wanted in a 
main rod for heavy locomotives or a solid back end of main rod 
with floating bushing. All details should be made as light as 
possible. 

The same ‘conclusion applies to side rods, except that main 
parallel connection may be equipped with floating bushing. They 
should have ample side clearance at knuckle pins with solid oil 
cups and single or castle nut for knuckle pin with cotter, or a lock 
nut. A tapped plug at top and bottom, or some similar design 
or plug, sufficient to prevent bushings from turning. We consider 
both arrangements good practice. Knuckle pins should be amply 
large and hollow to lighten them. 

All offsets should be reduced to the minimum and special shapes 
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eliminated except when there is interference. Collars on the inside 
of all bushings are helpful when it comes to pressing them in and 
checking the offset faces of the rods. 

No welding of any kind to be used in fastening keys, wedges, 
etc., on main and side rods. 


Extended Piston Rods 


To obtain information as to what extent extended piston rods 
were being used, a questionnaire was submitted and replies have 
been received from 93 roads representing an ownership of 52,283 
locomotives. Seventy-six roads, 81.7 per cent of all reporting, are 
not using extended piston rods. The 17 roads, 18.3 per cent of all 
reporting, which are using extended piston rods, own 21,684 loco- 
motives, and of this number 2,692 or 12.4 per cent of the locomo- 
tives operated by them, and 5.1 per cent of the total number of 
locomotives operated by all roads reporting, have extended piston 
rods. In this connection, 875 of the 2,692 locomotives equipped 
with extended pistons are owned by one road. These figures do 
not include new locomotives on order. The road having the 875 
locomotives equipped has on order an additional 533, which will 
then make a total of 17.7 per cent of locomotives owned by that 
road. 

Twelve roads report they have either removed the extended rod 
or will do so. One road reports removing them from 210 locomo- 
tives, and one from 110. 

The smallest cylinder reported equipped is 19 in.—the maxi- 
mum, 44 in. diameter. The largest cylinders operated without ex- 
40 in. on five roads, 41 in. on four roads, 
42 in. on four roads and 48 in. on one road. 

The extended piston rod in general use is the outside crosshead 
supported type with packing gland. Only two of the 17 roads 
have the bronze sleeve and sheath type. 

A majority of the replies (46 roads) indicate their belief that 
the extended piston rod is of no benefit unless it keeps the weight 
of the piston free from the cylinder walls—seven indicate that 
there is a certain value other than freeing cylinder walls of piston 
weight. 

Seventy-five roads using cylinders from 19 in. to 48 in. diameter 
without extension rods report no unusual trouble. Four roads 
report troubles with cylinders from 19 in. to 34 in. diameter. 

The question as to whether there is any practical limit to the 
size of piston which may be used without extension rod is an- 
swered as follows: Thirty-two roads believe there is no limit, 
while 15 say that there is, and would apply them to cylinders over 
certain sizes. 

The committee finds from its investigation that there is a divers- 
ity of opinion as to the advantages from the use of the extended 
piston rod. However, it is the conclusion that the large majority 
of the railroads of this country do not consider there is sufficient 
merit in the extended piston rod to warrant the use. 

Although there are certain roads which have used the extended 
piston rod for a number of years, and the advantages and service 
which they have obtained have influenced these roads to specify the 
extended piston rod on new equipment on order—an approximately 
equal number having used the extended piston rod, have or are 
now discontinuing the use of same, and are removing them. 

It is presumed that the wide divergence of experience and opinion 
is due to the marked differences in operating conditions, including 
such features as superheating versus saturated steam, quality of 
boiler water, lubrication and materials used for cylinder walls and 
pistons. 

The character of boiler water which has a direct bearing on 
lubrication is of more importance on saturated than on superheated 
locomotives, as the carrying over of water and solids into the 
cylinder, which is more likely to occur on saturated engines, has 
an important bearing on wear, and, therefore, the consideration of 
extended piston rods. 

Again, some roads operate superheated locomotives either with 
drifting valves or require their engineers to crack the throttle and 
work steam while drifting. This has important bearing on lubri- 
cation and wear, and again reflects on the question of extended rods. 

The materials used for cylinder walls and piston heads and rings 
also exercise a deciding influence on wear. In this connection, 
quite a few roads are now bushing cylinders with semi-steel bush- 
ings as the regular standard, while other roads do not bush except 
after excessive wear of the original cylinder barrel. One road 
abandoned extended piston rods a number of years ago, and 1s 
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now operating pistons up to 41 in. in diameter made of cast steel 
and surfaced with phosphor bronze. 

Perhaps the most important feature in connection with extended 
piston rods for large cylinders is that of lubrication. Some roads 
have relied upon the extended piston rod as a relief from certain 
existing evils, while the majority of roads have apparently con- 
trolled to a sufficient extent the same evils which are avoided more 
or less by the extended rod. 

It cannot be denied that there are difficulties wholly incident to 
the use of extended rods. Whether these difficulties are more or 
less than the difficulties avoided is uncertain, and this committee 
finds itself unable to make a definite recommendation for or against 
extended rods. 


Hydrostatic and Force Feed Lubri- 
cation for Cylinders and Steam Chests 


There has been no rapid development in the extension of the 
force feed system of lubrication to locomotives although the adapta- 
bility of the force feed lubricators to locomotive practice as indi- 
cated by a few scattered installations has been under investigation 
for a number of years. In the introduction of the force feed lubri- 
cator to locomotive service, it was soon discovered that there were 
problems in design such as ruggedness and dependability that had 
not appeared in connection with the use of the same type in 
stationary practice. Opinions differ as to the relative merit of 
force feed and hydrostatic lubrication. 

A questionnaire was sent to the 12 roads reported as having 
force feed installations. Aside from obtaining a record of the 
number and types of the different force feed systems in service and 
the method of application, little definite information was available. 
It appears that there are no records as to the relative merits of 
the two systems of lubrication as indicated by cylinder and valve 
packing ring wear or the relative consumption of lubricant. 

It may be of interest to indicate the roads replying to the ques- 
tionnaire showing the type and number of force feed lubricators 
they have in service and the location of the oil delivery: 


Lubricators 
No. of , i 
Road System No. feeds Location of oil delivery 
E Tissisanincss ~Schlack ......... 1 2 Outside steam pipe. 
a à e Wace. ee Schlack ......... ee 2 Outside steam pipe. 
Madison-Kipp ... .. 2 Outside steam pipe. 
Nathan Mfg. Co.’s i 
Friedmann .... 6 Outside steam pipe. 
C. M. & St. P...... Schlack . 2 Outside steam pipe. 
D. L. & W....cceee Madison-Kipp ae 2 Main steam pipe. 
rp tales Sa se 2 Main steam pipe. 
Grand Trunk....... H ntensifore 
and Wakefi 
Both now re Outside steam pipe and 
move ean oe S top of cylinder barrel 
N. & W e e0000 o ee Schlack eeeoe C 1 2 Top of cylinder barrel. 
cCord esseere 5 2 Mallet L. P. cylinders. 
Goodfellow ...... 1 4 Steam pipe. 
Madison-Kipp.... 1 2 Steam pipe. 
Pennsylvania .......Nathan Mfg. Co.’s 
Friedmann Type . 
FSS his esees 6 1 6 Steam pipe. 
Nathan Mfg. Co.’s 
Friedmann Type i 
DV seeessseso 1 6 Steam pipe. 
McCord ...eseoe 50 2 Steam pipe. 
Schlack .....soos 50 2 Steam pipe. ; 
Southern Pacific.....Nathan Mfg. Co. .. 4 One to each steam pipe 
and top of cylinder 
Pacifi K E 10 cad i 
Union Pacific....... Madison-Kipp.... e to each steam pipe 
rE and top of each cyl- 
inder barrel. 
Schlack .....c00. 4 Bottom of cylinder. 
Erie 2s. 4keci deine Madison-Kipp.... .. 4&6 Bottom of cylinder. 
Nathan Mfg. Co.. .. 4 Bottom of cylinder. 


The three systems of force feed lubrication that have received 
any measure of recognition by the railroads are the Nathan Mfg. 
Co.’s Friedmann, Madison-Kipp and Schlack (formerly identified 
as McCord). 

It is the thought of the committee that, should the subject be 
continued for further consideration, it would be well to outline 
a test program and solicit the railroads having force feed lubri- 
cators to apply them to locomotives in conjunction with the hydro- 
static system, thus providing for force feed lubricators on one 
side and hydrostatic lubrication on the opposite side, and keep a 
record of service conforming to the outline suggested. 
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Taking Up Driving and 
Truck Wheel Lateral 


From the information we have been able to obtain no patented 
devices have been applied in quantity and little is known of the 
service, application and maintenance costs. A number of different 
adjustable or stationary hub plates have been tested and in some 
cases used to a considerable extent, but on account of some defect, 
their use has not been generally extended. 

The lateral in locomotive driving boxes is taken up on practically 
all engines under construction at this time, either by attaching the 
liner to the wheel hub or to the face of the driving box. Most 
applications to the driving boxes are made by pouring the liner on 
the face of the box and then finishing. The majority of applica- 
tions made are by finishing the liner, fitting it into a recess in the 
wheel hub and pinning it in place with bronze plugs driven in. 
As a general rule the liners are made of solid bronze, but a few 
cast iron liners are applied, and some bronze liners having white 
metal inserts. 

In the absence of conclusive information as to the reliability of 
the various patented devices for taking up driving and truck wheel 
lateral, and in view of the satisfaction evidently obtained either by 
pouring or pinning bronze liners to the face of the driving box or 
wheel hub, as evidenced by their almost universal use, it would 
seem that until some better device is developed that the liner poured 
or pinned to the driving box face or driving wheel hub is the best 
means of taking up lateral. 


Mechanical Stokers 


The subject of mechanical stokers has been before the Associa- 
tion since the 1905 convention. It is the thought of the committee 
that it migh no be amiss o briefly review the history of the develop- 
ment of the mechanical stoker as applied to the locomotive and 
point to a number of interesting and valuable features in connec- 
tion with the construction and operation, adding thereto the im- 
pressions as to what should be the further handling of the subject. 

(The report includes a very complete resume of locomotive 
stoker development and of previous committee reports together 
with many comments thereon. Reference also is made to other 
papers and investigations.—Editor. ) ; 

The number of stokers of each type that are in service or on 
order as of April 1, 1923, are shown in the accompanying table: 


C 
Numpzn or SrTroxzzs as or APRIL 1, 1923 


Manufacturer In servi 
Elvin Mechanical Stoker Company— ee ee oe 
Type Dives siblséwaies share es hake ʻe S 10 15 
Type B CEE EE EE EE E E E (E E EE E E O O E E @eeeoee e 247 102 349 
Hanna Stoker Company— hii 
pe KH evoneveevec @ecrceevnevveveee p- tee 
Type Sled ac acecevecnoerk oes bee 34 0 34 
Locomotive Stoker Company— sic 
Type, SUlOOG 5 054 G siis eaona ed wees 1,458 0 1,458 
Type, Duplex......... eee er 4,142 772 914 6.372 
Standard Stoker Company— . 
T A-1 Ce ee eS ee 510 0 510 
Type A-1M ..asesssosssssesosesoe 102 0 102 
ype DuPont .........ccccccsccces 65 0 65 
Type, DuPont Simplex............ 34 59 93 
770 
GYAN total. csu bab sae daa ee aes a aAa a 7,714 


Longer experience with mechanical stokers has led the commit- 
tee to the conclusion that while a stoker designed to handle run- 
of-mine possesses merit, this feature might well be sacrificed for 
further improvements in design and ability to perform the stoking 
operation and the exploitation of machinery for the preparation of 
fuel at coaling stations or wherever it might best be handled. This 
preparation should include not only crushing the coal so that it 
may be satisfactorily handled on the stoker without further prepa- 
ration but also the grading to the extent of removing, as far as 
warranted, the finely divided material which would result in ma- 
terially increasing stack losses. 

The committee has been much impressed with the idea that the 
classification of coals for stoker service cannot be definitely estab- 
lished by the chemical properties alone, but the physical character- 
istics also must be taken into consideration. The importance of 
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this increases in proportion to the quantity of finely divided mate- 
rial carried in the fuel. The determination of the physical char- 
acteristics should cover the available range of fuels to enable the 
establishment of the relative value of fuel per ton mile. By such 
a method the purchaser would be able to determine the price at 
which a given grade should be purchased. Such a range of values 
established for a road or the fuel from some particular field would 
not necessarily be applicable to other roads and this rating would 
probably have to be developed by individual roads. 

It is thought that this latter phase of the subject now becomes 
paramount. In view of the enormity of the stack loss which is a 
direct measurement of the physical nature of the fuel so apt to be 
lost sight of, perhaps as a condition necessarily incident to stoker 
operation, it is recommended that the subject be assigned to the 
committee handling the locomotive fuel question and that the sub- 
ject be investigated with the view of securing the best suggestions 
that can be offered for the saving of fuel by selection and prepara- 
tion. It is well recognized that the preparation may not be so 
readily worked out and for many reasons, including local condi- 
tions, which might carry possibly the question as to the extent that 
the stack losses might be offset by relative cost of fuel and also 
what disposition might profitably be made of material screened 
from the coal. The material screened from the coal has value and 
should be used profitably for by-product plants, manufacturing in- 
dustries or stationary power plants using powdered fuel or hand- 
fired yard service. 


Feedwater Heaters 


The increase in the number of feedwater heaters applied each 
year since 1920 shows considerable interest in this device. Re- 
ports indicated that there were 11 locomotive feedwater heaters in 
service in 1920, about 54 in service, or on order, in 1921, and 197 
in 1922. Replies to the questionnaire and reports from the manu- 
facturers this year indicate that there are 997 heaters in service 
and on order, as shown in the table. Practically one-third of the 
locomotives built and ordered during the past year are to be 
equipped with feedwater heaters. 

Replies indicate that all the heaters are either those of the open 
type manufactured by the Worthington Pump & Machinery Cor- 
poration, or the closed type manufactured by the Superheater Com- 
pany. We understand, however, that there are three other types 
which are either now in service or have been in service experi- 
mentally—one of the Foster-Thompson exhaust gas heater, one of 
the Skinner (also an exhaust gas heater), and three of the Caille 
(a closed type low pressure heater). 


Open type Closed type Total 
In On ` In On In On 
service order service order service order 
N P Alissa oteak u cee 0 4 0 4 0 8 
A.T. & Se Fira ences 2 0 2 61 4 61 
|) a Orr ree eee ere 0 0 il 0 11 0 
Co Voan en Ses ara tana 0 0 1 0 1 0 
S. P. (Pacific): cisean seen 58 100 2 0 60 100 
S. P. CT exes ac cen ese pes 4 9 2 0 6 9 
FLW. & D.C... eee eee eee 1 0 1 9 2 0 
Lhe ieee eee ew ees 1 0 1 0 2 0 
St... L- S- Fea Gee setieaeaia 0 2 2 0 2 2 
Ce ASren S 1 0 l 0 2 0 
By Re Rea walnn gate Cah aaa ares 1 0 0 0 1 0 
N. Y. N. H. & H....... 0 0 16 14 16 14 
Ne Crk Sta lace aces eas 1 0 1 0 2 0 
N. Y.O. & W.esssaeasae 0 0 0 0 0 0 
N: & Wersrccrosriresess 1 0 0 0 1 0 
| On oe ee kere. eT 0 0 1 0 1 0 
P- R- Riectvads wowace sees 104 375 0 0 104 375 
Di Min ieeee scien eens 3 5 0 0 3 5 
Ts We Pe adh aia ae ta eerie 0 0 8 0 8 0 
CRTR Perpeirenc asui 1 6 0 0 1 6 
N. Y.C. & St. L... ] 0 0 0 1 0 
Co BNW ech erence ea ee 2 0 2 0 4 0 
E Jo ae) Serre eee ee ee 0 0 1 5 1 5 
C. N. Bie ik a AEE Srna 1 36 19 26 20 62 
M: Sapa Greener one rar ene are 2 0 2 0 4 0 
C.R. R. of N. J... 0 0 6 26 6 26 
| ae Ore ee ree es 1 0 5 o 5 
; & St. Le keeawnes 0 0 4 
areca none 0 § § Oo “5 5 
Total. sacgeccsacnes ee 185 542 134 136 319 678 
Grand total...s.sssee cava ae Bina kas 997 


A questionnaire was again submitted this year and a summary 
of the replies indicates considerable progress in the development. 
The report this year must be considered as a progress report, as 
many of the roads have only a few heaters in service and many 
of these have only been in service a short time. 


[The replies, in a very condensed form, showed the following: Seventeen 
roads are not considering the application of additional heaters, while 
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nine roads are considering the application of 590 additional heaters, most of 
them being of the open type. 

Most heaters have been applied to heavy freight and passenger locomo- 
tives with a few in surburban and switch service. The fuel used on six 
roads is oil, and on 19 roads, coal. All kinds of water and operating con- 
ditions were reported. . 

Twenty roads reported no reduction made in size of exhaust nozzle cn 
locomotives equipped with heaters with which five roads made slight re- 
ductions. 

A wide variation in preferred location of the heater was reported. 

In regard to the relative amount of boiler scale, eleven roads re 
no change noted, two a reduction, and nine not sufficient time to o 
results. 

In methods of cleaning the heater and in the costs, the replies showed 
wide variations. Similar variations appear in the reported costs of main- 
tenance. 

Several roads reported trouble from the heater system freezing up, but 
it would appear that this could be remedied by locating drain connections 
at low points and applying circulating pipes. 

Most roads return condensate from closed type heaters to the tender. 

Several reported trouble with boiler checks. A number reporting no 
trouble, advise that larger or special checks are required and that the left 
of the valve should be reduced to 3/16 in. or less. Nine roads reported 
trouble with closed type heater tubes leaking, and eleven reported no 
trouble. Sixteen roads reported having had pump troubles and ten roads 
no trouble. But few reported engine failures due to the heater. 

Five roads reported that oil separators were not used with open type 
heaters, and 20 roads reported using them with closed type heaters. 

Twenty per cent of the roads reporting had found traces of oil in the 
boilers. Only one reported any injurious condition. One road reported 
a tendency to foaming after a long run, 600 miles. Reports showed that 
the period between washing was the same whether heater was or was not 
applied. Reports a:30 indicated no change in length of time between flue 
renewals. 

Twelve roads fourd no difference in control of water lever by heater 
pump or by injector, while nine reported that regulation was superior to 
injector. 

‘Twenty-two roads favored the application of only one injector when a 
heater was used, and two roads favored retention of both injectors. 

Most of those reporting considered using the pump while standing or 
drifting, a practice that might result in injury to the boiler. The use of 
top checks on locomotives having heaters was preferred by a number of roads. 

Some roads have found a reduction in superheat on heater equipped loco- 
motives, 

Reports as to economies showed saving of from 8 to 15 per cent for 
locomotives having heaters, as compared with those having injectors only. 

Eight roads stated that the capacity of the heater should be the same 
as that of one injector; seven thought that it should be slightly greater, 
mls i replied that capacity should be from 10 to 100 per cent greater.— 

DITOR. 
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One road reported taking steam from the main steam pipes of 
locomotives for use on heater for the following reasons: First— 
To get superheated steam for use on pump. Second—With the 
high temperature of feed water it was found that unless the pump 
throttle was closed before the main engine was shut off, relieving 
the heater from the back pressure caused by the exhaust steam, it 
would cause the water in the heater to vaporize, thereby causing 
pump to race, until sufficient cold water had pumped into the heater 
to reduce the tempcrature below boiling point. While no damage 
was apparent from this racing, it was self-evident that it was not 
desirable, and that unquestionably, in time, damage would result 
to either pump valve or packing. Third—To get the best result 
from the heater, it is desirable that same be started immediately 
when the engine begins to work steam, and also that it be shut off 
as soon as main engine is shut off, as otherwise the temptation to 
pump coid water in the boiler was ever present, which is a most 
undesirable practice. Combining the steam supply for main engine 
and pump was thereupon decided upon, and the scheme has proven 
most satisfactory, 

As an example of what can be accomplished by this method of 
feeding, and with proper training of engineer, engines in passenger 
service go over the whole division of 125 miles, making their regu- 
lar stops, without the engineer having once changed the adjust- 
ments on pump throttle valve, the pump starting automatically as 
soon as the main throttle was opened, and stopping when same was 
closed. A remarkable fact in connection with these runs, and one 
that hardly seems reasonable, is that the water level only showed 
a variation of 1⁄4 in. from the start until the finish of the run. 


Exhaust Steam Injectors 


A report from the Specialty Company handling the one type of 
exhaust steam injector used in this country indicates that there are 
now in service ten exhaust steam injectors on four railroads. 
There are, however, as indicated in this report, 42 exhaust steam 
injectors on order distributed among six different railroads, as 1n- 
dicated in the table. 

It is reported that one road has removed the one injector it had 
in service, 
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The information received from these roads is very limited, as 
some of these exhaust steam injectors have only been in service a 
short time. Two of the roads indicate that they expect to make 


ea In service On order Total 
e Se, OS ae | aa Ce ne en me ee Te 1 30 31 
N YO BW ae cbt esate enn wb eek 6 5 11 
Biag & Garheld o mea Rg Oa ne aC 0 1 1 
NEO Aah ent atin eect OG ee 1 0 1 
Pee Oe Oe ae horas Sacer E was arose. 2 0 2 
Bs: Oe Re Wigs edicdcb a dk N cae oaeelees 0 1 1 
1 FES <a aaea e Onk TEL a aas 0 4 4 
Se P Re e E a Ae, aa ea 0 1 1 


extensive tests to compare the exhaust steam injectors with the 
standard injector in a short time. Until such time as these test 
reports are available, the only report the committee can make is a 
progress report. 


Crosshead Connection of Piston Rods 


In order to make a thorough investigation and determine the 
type of crosshead connection of piston rod in general use, a ques- 
tionnaire was sent out. Replies were received from 93 roads, rep- 
resenting an ownership of 52,283 locomotives. Seventy-five of the 
roads reporting advise that they use the key only as a crosshead 
connection to the piston rod—18 roads that they are using both 
types of connection, viz., some power equipped with key, and some 
with the nut. None of the roads reporting, however, use the nut 
exclusively as a crosshead connection to piston rod. 

Sixty-one of the roads using the key connection state that they 
consider the use of a key as a crosshead connection to the piston 
rod preferable, and their reasons for so doing may be summarized 
as follows: More reliable, saving of weight, readily applied, easier 
to maintain, more secure, less trouble in enginehouse maintenance, 
firmer hold, more accessible, simpler, less parts, easier to remove, 
nut cannot be properly tightened, difficult to fit and keep nut tight, 
permits smaller crosshead and shorter guides, no trouble of key 
becoming loose, cheaper to'repair, key will shear in case of water 
in cylinder, thereby saving cylinder head. 

Seventeen of the roads which use both key or nut give as their 
reasons for using the nut, as follows: Easy to detect looseness 
and rarely breaks rod in crosshead, fractures develop in key slot, 
less liable to injure rod, rod is stronger with nut, keys shear, easier 
to turn piston head to equalize wear. 

One road recommends the use of nut on light power, with cylin- 
ders up to 26 in. and the key for heavy power. 

A summary of the tapers reported is as follows: 

Taper of piston rod—crosshead fit: 48 use 34 in. in 12 in., 27 
- use 14 in. in 5 in., 10 use % in. in 12 in., 4 use 5% in. in 12 in., 
l uses 5% in. in 13 in., 1 uses 1 in. in 12 in. 

Taper of key: 48 use 1⁄4 in. in 12 in., 17 use 3% in. in 12 in., 
11 use 3/16 in. in 8 in., 5 use 34 in. in 12 in., 3 use % in. in 12 
in., 2 use 1⁄4 in. in 5 in., 2 use 5/16 in. in 12 in., 1 uses % in. in 8 
in., 1 uses 5% in. in 12 in. 

The taper of the piston rod fit in the crosshead and the key 
seems to be largely governed by the manufacture of the locomotives. 

A summary of the number of threads per inch for nuts shows 
eight as the most common, although six and ten also are frequently 
used. 

Seventy report little or no trouble when the piston rod is secured 
to the crosshead with a taper fit and key. Twenty-three report 
some trouble, much of which has been overcome. 

Little trouble with the taper and key design breaking in the 
crosshead fit was reported when properly fitted. Some reported 
trouble with nuts but reports varied greatly. 

It is felt by the committee that it is more important to rely upon 
a perfectly fitted taper to hold the rod in place than to depend 
upon drawing shoulder on the rod tightly against the crosshead 
boss with the key, as in the latter case workmen are prone to 
neglect the proper taper fit. 

We believe that it is advisable that a ground fit be made for the 
piston rod in the crosshead, that standard reamers and gages be 
used to insure that the taper in the crosshead and the taper on 
the rod are exactly the same, and it is important that the key be 
properly fitted and a slight side clearance be allowed between the 
key and sides of the slot: also that the taper of the slot and of 
the key are exactly the same in order that the key impinges as 
intended. 

The piston rods on modern locomotives are subjected to severe 
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. strains, which emphasizes the importance of careful designing, ac- 


curate machine work and the most careful assembling. 

It is scarcely necessary to emphasize the importance of a large 
sweeping radius behind the collar for the purpose of dissipating 
the bending stresses well out into the body of the rod. 

It is also believed the crosshead fit should, if possible, be made 
slightly larger in diameter than the body of the rod; in other 
words, if the crosshead fit of the rod is so designed and propor- 
tioned as to compel the bending stresses to distribute themselves 
over the body of the rod there is much less likelihood toward fail- 
ure of the entire rod. 

We also believe it is advisable that the keys be made of alloy 
steel, preferably heat treated, in order to develop the maximum 
shear values and prevent deformation. ; 

The majority of replies strongly indicate that the key is the 
preferred method in making crosshead connection to piston rod— 
all 93 roads report using it exclusively, or on some of their equip- 
ment. Most of these roads report little or no trouble from the 
use of these keys. 

In view of the above, your committee hereby recommends adop- 
tion of the taper rod and key connection to crosshead. 

This report was signed by H. T. Bentley (chairman), C. & 
N. W.; F. H. Hardin, N. Y. C.; A. Kearney, N. & W.; H. C. 
Oviatt, N. Y., N. H. & H.; H. A. Hoke, Penn.; C. B. Young, 
C. B. & Q.; C. F. Giles, L. & N. W.; I. Cantley, L. V.; C. E. 
Brooks, C. N.; G. H. Emerson, B. & O.; H. H. Lanning, A. T. 
& S. F.; A. H. Fetters, U. P.; W. Kells, A. C. L.; H. M. Curry, 
N. P., and George McCormick, S. P. 


Discussion on Tractive Force Formula 


Mr. Bentley (chairman): It is recommended that these for- 
mulas be tried out for one year and at the expiration of that time 
recommendations made to the A. R. A. that they either have 
been found justified or that changes should be made therein. It 
is desirable that the I. C, C. be a party to any formula that is 
adopted and therefore I would suggest that the committee be 
continued with the understanding that a check be made of the 
formulas presented and a request be made for a representative 
of the I. C. C. to sit with us and approve what is finally decided 
upon. 

O. C. Cromwell (B. & O.): We should back up this formula 
with further investigation, particularly in regard to the 50 per 
cent cut off locomotive. Roads generally are satisfied with the 
old Mallet locomotive formula. It would be well to approve 
the action of the chairman of the committee. 

W. F. Kiesel, Jr. (Penn. System): As stated in the report, a 
standard formula, even though only an approximation, is desir- 
able. The proposed formulas are theoretically correct in form. 
The coefficients, therefore, are the only factors open for discussion. 

The coefficient for the four-cylinder simple Mallet, with 90 per 
cent cut-off, of 1.7, is well established. The coefficient of 1.5 
for the four-cylinder simple Mallet, having 50 per cent cut-off, 
has been found correct, when additional steam is supplied through 
the valve leakage ports, which remain open until the piston has 
reached 80 per cent of its stroke. Without additional steam 
through these auxiliary ports, or their equivalent, the coefficient 
should be reduced to 1.2. 

It is apparent that the committee formula for the four-cylinder 
simple locomotive, with 90 per cent cut-off, is based on an effi- 
ciency factor of 90 per cent. Taking R as the ratio of stroke to 
cut-off, the calculation becomes 


.90 X 4 .90 X 4 


= = 17 
R +1 1.00 
ee | 
.90 
‘Correspondingly, for 50 per cent cut-off, we have 
90 x 4 
—_—_——_ = 1.2 
1.00 
SENEE | 
50 


It is suggested that the committee eliminate the following: 
“While the steam which passes through the auxiliary ports 
has an effect on the mean effective pressure, it is believed that 
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the constant .75 may be used for any locomotive having 

approximately 50 per cent cut-off.” 
and substitute: 

“The constant 75 is recommended for all locomotives 
with approximately 50 per cent maximum cut-off, and with 
means for supplying auxiliary steam to a cut-off of at least 
75 per cent. For locomotives with approximately 50 per 
cent maximum cut-off, and no means for supplying auxiliary 
steam, the coefficient .60 is recommended.” 

I suggest that because it is possible that a locomotive with ap- 
proximately 50 per cent maximum cut-off and no means for 
supplying auxiliary steam will be built. In that case it will be 
necessary to change the coefficient. 

The absence of a formula for a compound locomotive, when 
starting “simple,” is commended. 

Since the consideration of greatest importance is to have 
standard formulas reasonably close to actual results, as a basis 
of comparison between locomotives, the formulas should be adopt- 
ed as the standard of the Association. 

Mr. Bentley: I move that the formulas with the changes and 
modifications recommended by Mr. Kiesel be tried out and that 
definite recommendations may be made a year hence, taking into 
consideration that the Interstate Commerce Commission should 
be a party to this so that they will approve what is finally 


adopted. 
Motion seconded and carried. 


Discussion on Rods 


H. H. Laning (A. T. & S. F.): One of these problems is lu- 
brication—both the outer and inner areas. So far we have tried 
lubrication entirely from the outside. Another matter is con- 
trolling the lateral wear on the bushings. When we get all of 
these problems worked out floating bushings will be a complete 
success in both main and connecting rods. 

A. H. Fetters (U. P.): The Union Pacific has gone into the 
subject of floating bushings quite extensively in the last three 
or four years. ‘We began naturally on the middle side rod con- 
nection and our experience up to date indicates that the floating 
bushing will give 100 per cent more service than the single 
surface bushing. 

There are two schools on the question of a wearing shell on 
the outside of the bushing. Some prefer an outside steel wearing 
shell as protection against the body of the rod, while others 
feel that they can get along without the extra shell. It is my 
belief that the simpler method is the best, and our experience 
indicates that the wear in the eye of the rod (if the bushing is 
permitted to turn in the rod) is such a minor matter that you 
can afford to put a little extra metal into the eye of the rod and 
turn the bushing in the rod. This has been our practice for the 
last two years. We experimented by putting a solid bushing on 
the back end of the main rod on one side of the locomotive and 
the usual split brass ‘with key and strap connection on the other 
side. After that engine has been in service about seven or eight 
months the split brass has been down three times for repairs, and 
the solid connection has not been down once for anything. The 
total lost motion in the front and back where rotary bushings 
are used is 70 per cent less than for the split brass in the same 
engine. 

For the rotary bushing on the main rod we are contemplating 
now replacing or making all replacement rods on our heavy 
power with solid back end as well as solid front end, getting 
away from all key connections. In doing that we will be able 
to save approximately 50 parts in one main rod—including straps, 
bolts, keys, washers, nuts, etc. 

The material for the rotary bushing is of considerable import- 
ance. Something a little harder than brasses and bronzes can 
be used where only one surface rotates. 

It is important to get almost as much surface on the outside 
of the brass as on the inside. That is to say, the width of the 
brass should be, if possible, nearly the full width of the brass 
on the pin, so that there will be little or no overhang on the out- 
side rotating surface. That will help lubrication. 

Another thing I think is going to be done in the rotary bush- 
ings is to put on two grease cups side by side on the same strap, 
with two grooves in the circular rotating parts, and two sets of 
holes so as to have more reserve, because more surface has to be 
lubricated than with one rotating surface. 
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W. C. Smith (Mo. Pac.): Some time ago, on one type of 
locomotive we had a lot of trouble with the middle connecting 
bushings getting loose. We changed from the pressed-in bush- 
ing to the floating bushing and found that we had no further 
trouble and the bushings ran as much as three times as long as 
the old bushings. That led us to try them out on back end main 
rods. On one passenger engine we placed a floating bushing on 
the back end of the main rod and a split brass on the other side, 
both in first-class condition. On that particular engine we re- 
newed the split brass three times as compared to once for the 
floating bushing. 

We have had no trouble with lubricating the floating bushings. 
We recently purchased 50 locomotives (46 heavy freight types and 
four Mountain type) and put floating bushings in the middle con- 
nection, main connections and the back ends of all the main 
rods. We recently ordered 10 Pacifics and 40 heavy Mikados, all 
of which will be equipped with floating bushings in the middle 
connections and back ends of the main rods. In buying new 
rods or renewing rods we have decided to apply floating bushings 
in all back ends of main rods on the heavier power. 

A. Kearney (N. & W.): My recollection is that the L. & N. 
used the floating bushing in the front end of the main rod, but 
not at the back end of the rod. On the Southern Pacific the 
floating bushing is used in the back end of the main rod but not 
in the front end. Why is that done? 


Discussion on Extended Piston Rods 


Mr. Fetters: Some roads like the extended piston rods. Others 
have used and abandoned them. On the testimony submitted it és 
scarcely possible for the committee to make a recommendation on 
this subject. 

L. P. Michael (C. & N. W.): The report of the committee 
indicates a great diversity of opinion as to the benefits from the 
use of extended piston rods. There must be good reasons why 
some roads have obtained excellent results where others have 
found not only no special benefit but have obtained better service 
without it. Roads which have not had satisfactory service from 
this devicé have been unfortunate in that they have used a design 
of extended piston rod, shoe and guide which has not been suit- 
able. A number of roads which had trouble with original appk- 
cations have changed the designs and since obtained satisfactory 
service. 

The report of the committee indicates that several roads, when 
they experienced trouble with this device, removed it. In many 
cases this must have been done without attempting to change the 
design to overcome the trouble. 

To give satisfactory service it is necessary for the design of an 
extended piston rod and its details to meet the following re- 
quirements : 

First. The diameter of the extension rod must be sufficient 
to support the weight of the piston without springing out of 
alinement. This is essential, for where the diameter of the rod 
has not been great enough to prevent springing, the extension rod 
has in many cases defeated the very purpose for which it was 
intended by throwing the extension piston rod packing out of 
alignment and causing both main and extension rod packings to 
leak and wear out rapidly. 

Second. The shoe on the end of the extension rod must be 
of such design that it will be securely held in position, have ample 
bearing surface and have a suitable arrangement for lining up 
the rod to compensate for the wearing away of the bearing sur- 
faces. The adjustment must be such that it can be easily made 
and also be positive and secure. 

Third A suitable positive method of lubrication must be pro- 
vided for the extension guide and shoe. This lubrication should 
be continuous, the same as usually provided for main crosshead 
shoes and guides. The speed of the piston rod extension shoe 
on the guide is such that periodic oiling is not sufficient. Con- 
tinuous lubrication is absolutely necessary for satisfactory service. 

Fourth. A suitable cover should be provided for the extension 
rod shoe guide. This cover should be so constructed that it will 
keep out dust and dirt, be easily and quickly removable and be 
secure when replaced in position. 

If the design and construction of an extended piston rod and 
its details are such that they meet the four above-outlined re- 
quirements, the life of the cylinder bushings, piston packing, 
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piston bull ring and piston rod packing will be greatly increased 
by the use of this device. 

However, it is necessary to maintain the adjustment and align- 
ment of the extension rod; otherwise, the device will not function 
properly. If the device is not properly maintained it should be 
removed, as the extension rod and shoe add considerably to the 
weight of the reciprocating parts, which is objectionable, as it 
makes the problem of counterbalancing more difficult. 

‘When the extension piston rod is used the length of the main 
rod must be maintained even more carefully than is usually 
done. If the piston is permitted to strike the front cylinder head 
only slightly it almost invariably snaps off the piston rod ex- 
tension guide close to the cylinder head, 

(Many enginehouse foremen do not favor the use of the ex- 
tension piston rod simply for the reason that, with this device, 
it requires considerably more time to examine or replace cylin- 
der piston packing. The fact should not be overlooked that even 
though the extension piston rod does cause more work and re- 
quires a longer time to examine and replace packing and also 
requires additional labor and expense to maintain the guide, guide 
shoe and extension rod packing, this additional labor and expense 
will maintain the alinement of the piston rod and piston in the 
proper position to give the longest possible service for the piston 
rod, piston rod packing, cylinder or piston packing, piston, cylin- 
der bushing and main guides and crosshead shoes. The extra 
labor and expense required to equip and maintain extended piston 
rods on larger locomotives is fully warranted on account of the 
longer wearing and better service rendered. This has been the 
experience on the Chicago & North Western, which has had loco- 
motives equipped with extended piston rods for more than 11 
years. 

The report indicates that there is a wide variation in opinion 
as to the minimum size piston on which this device should be 
used. Thirty-two roads believe there is no Hmitation as to the 
size, while 15 roads say that there is, and would apply them to 
cylinders over 19, 22, 23, 25, 27 and 28 in. in diameter, each of 
these figures being the size indicated by one or more roads. The 
limiting size of piston on which this should be used is an arbitrary 
figure, which should be decided upon by the individual roads, the 
governing features being the constructional design and service 
required of the locomotives. 

The Chicago & North Western has used extended piston rods 
on several Jots of Pacific locomotives with pistons 25 in. in di- 
ameter and having a 28-in. stroke, and on several lots of Con- 
solidation locomotives with pistons 25 in. in diameter with a 32-in. 
stroke. The first lot of each type was built over 11 years ago. 
This road has also extended piston rods on all Mikado locomotives 
with 27-in, by 32-in. cylinders. It began to build this type of 
locomotive over 10 years ago. 

The service obtained from these locomotives equipped with 
extended piston rods has been very satisfactory. However, this 
device is of greater benefit with larger and heavier pistons than 
with smaller and lighter ones. It is standard practice of this 
road at this time to use extended piston rods only on locomotives 
having pistons 27 in. in diameter or larger. 

C. E. Chambers (C. R. R. of N. J.): About what per cent 
do you think the life of the piston packing ring will be increased 
by using the extended rod? 

Mr. Michael: We have no definite figures but we are satis- 
fied that it is considerable and the pistons wear longer. It not 


only helps the pistons but it keeps the crossheads in Hne because. 


a great many roads have a tolerance for their pistons. For 
freight locomotives we allow a wear of 5/16 in. before they are 
renewed. This means some little movement and permits the 
guides to get out of line slightly. The extended piston rod helps 
that condition, in fact, overcomes it. 

Mr. Bentley: Would you mind developing, Mr. Chairman, why 
they are taking them off on some roads and putting them on on 
others? 

C. F. Giles (L. & N.): Our experience coincides with that of 
the Chicago & Northwestern. We received a large number of 
U. S. R. A. locomotives during and since federal control without 
the extended piston rods, and in nearly every case the master 
mechanics on the divisions where they were operated have asked 
for authority to apply the extended piston rods. 

We applied extended piston rods to the Pacific type engine, which 
we began building in 1911, but did not apply them to the freight 
engines. Owing to the differences in wear, extended rods were 
soon applied to the freight engines as they came into the shops. 


RAILWAY MECHANICAL ENGINEER 


’ rods. 


509 


Mr. Kiesel: We have used a great many extended piston rods 
but I do not know whether we ought to keep them or not. I 
doubt whether there is any road in the United States today that 
has sufficiently high-grade maintenance to keep up extended piston 
We may come to the point again when the maintenance 
is sufficiently good to use the extended piston rod and keep the 
pistons from riding on the cylinder bushings. 

In checking up counterbalance one time I came to the conclusion 
that by the elimination of the cast-iron rims and making a solid 
steel facing, the extended piston rod is just about equivalent to 
the weight that you save by taking off the cast-iron rim; there- 
fore it should make little or no difference in the reciprocating 
weights. i 

I agree with Mr. Giles that with high-grade maintenance, the 
extended piston rod is good and should be used, and if the :nain- 
tenance is not sufficient to keep the piston off the bushings it is 
useless, and that is probably the reason why the committee could 
not make a recommendation because it all depends on the © 
maintenance. 

C. E. Brooks (Can. Nat.): I did not intend to say anything 
about our experience in Canada because on our railways there is 
just as much difference of opinion whether the extended piston 
rod should be used or discarded as there is in this country. 

We have parts of the road where the extended piston rod is 
used and sometimes maintained. We have other parts of the 
road where the extended piston rod is used and frequently not 
maintained. On the greater part of the road the extended piston 
rod is not used. Where the extended piston rod is used and 
maintained it is a good device, but where it is used and not 
maintained it introduces much worse conditions than if it had 
never been applied. If there is anything to justify the use of an 
extended piston rod on large cylinders, the same reasons apply 
equally to the small cylinders. The maintenance of the extended 
piston rod where the water conditions are such as to necessitate 
frequent examinations of the packing ring is a difficult thing and 
we have found, particularly in those districts, that it is almost 
impossible to get good service, and for that reason I might say 
we have generally discarded it. 

C. E. Chambers (C. R. R. of N. J.) : Our road had four loco- 
motives with extended piston rods; they were taken off and put 
into the shops and today there is no reason why they want them 
back again. As a matter of fact, the piston floats when it is 
working under steam and only drags when it is drifting. If there 
is a wide base on the piston head you can take care of the addi- 
tional wear under those conditions. Without them you eliminate 
three opportunities for steam leakage on the front cylinder head, 
and that is worth a hundred times what they might save by the 
best maintenance. 

C. F. Giles (L. & N.): Mr. Chambers has mentioned one fea- 
ture of the operation of locomotives with or without extended 
piston rods, and that is the character of the railroad over which 
they are operated with respect to working under steam or drifting. 
On a level road where they work under steam constantly they 
have much less trouble with lubricating cylinders than on roads 
where they have to go uphill for a long distance and then drift 
for a long distance. 


Discussion on Lubrication 


F. H. Hardin (N. Y. C.): The efforts of the committee to 
produce data of definite value that might indicate the course to 
pursue in the consideration of hydrostatic versus force-feed lubri- 
cation of locomotives were not attended by any great degree of 
success as there seems to be little definite information available 
as to the relative value of the two systems. While some are 
strong advocates of force-feed lubrication, there are others who 
look upon this method of lubrication somewhat skeptically and it 
appears that it may be necessary to make some special investiga- 
tion to establish something definite as to the relative merits of the 
two methods. 

The committee has recommended an outline of tests which 
should be carried out on a number of railroads. It is suggested 
that these tests, at least in a general way, be conducted under the 
supervision of the committee and that the roads using or experi- 
menting with force-feed lubrication be called upon, if interested 
to that extent. to co-operate by fitting up some of their locomo- 
tives and conducting a test. 

C. E. Brooks (C. N. R.): Mention is made of a few roads 
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that have experimented, as we are experimenting, with the force- 
feed lubricator. There is no particular mention made of any 
troubles which have originated with this device. We are experi- 
menting with one of the lubricators mentioned in the report, and 
we have yet to run into any trouble with this device. 


Mr. Kearney: I think force-feed lubrication is very attractive 
but we have not been able to work it out. We had an engine 
equipped with the force-feed lubricator running between Richmond 
and Norfolk for quite a while, but we were unable to get any 
definite information as to the superiority of the device. At the 
same time, as I mentioned a moment ago, I am still of the opinion 
that there must be something in it. 


Mr. Brooks: Might I ask what Mr. Lanning’s experience has 
been on the ordinary rolling grades? Have you not been able 
to effect an economy in oil which we all expect from a force-ifeed? 
Have you not been able to get very much better lubrication with 
a force-feed lubricator than you ever got from a hydrostatic? 


Mr. Lanning: In that case the results were satisfactory so long 
as weather conditions were good. We had a little trouble on 
account of priming in that particular location. I do not think 
we saved any oil. At least, I did not find that we did. We got 
along with about the same quantity, and it is my observation that 
the oil was not quite as well distributed over the wearing surfaces 
of the cylinder as it is with the hydrostatic lubricator. 


Mr. Kearney: Our line between Richmond and Norfolk is in 
quite a level country; we did not get any increase in cylinder 
packing life where equipped with a force-feed lubricator. 


‘Mr. Brooks: I can only give you our own results, which show 
an increase in mileage per pint of oil of approximately 30 per 
cent, and a very marked improvement in the condition of the 
cylinder walls, piston rods, and the life of packing rings, piston 
rod packing and everything which depends upon lubrication. 

Mr. Kearney: How much more mileage are you getting out 
of your packing rings? 

Mr. Brooks: We can’t tell you definitely but we think it will 
run from 35 to 50 per cent more. 

Mr. Kearney: That is a mighty big figure. 

Mr. Brooks: Yes. That is a big figure. 

Mr. Kearney: That is a good guess. 
22,000 miles from every set of four rings. 

Mr. Brooks: That is not in high speed service, though. That 
would be in freight service. It would be very hard to get that 
in high speed service. 

Mr. Kearney: I should say we get from 10,000 to 15,000 miles. 

W. C. Smith (Mo. Pac.): I would like to ask Mr. Lanning 
what is the difference in the amount of oil consumed with a hydro- 
static lubricator as compared with the force-feed lubricator? Have 
you any figures on that? 

Mr. Lanning: I cannot give any definite figures, although we 
have them. I do not recall what they were. There was con- 
siderable increase in the oil consumed in the mountain territory. 
In the level territory the amount of oil used was about the same. 


We are getting about 


Discussion on Driving Wheel Lateral 


B. H. Gray (Gulf, Mobile & Northern): Have any of the 
members had any experience with cast steel hub liners applied 
to driving wheels? 

C. E. Chambers (C. R. R. of N. J.): We have used cast steel 
hub liners quite recently with very good success. 

H. W. Codington (N. & W.): We have used shect steel liners, 
working against bronze, and we have also used them in the re- 
verse order. We have established in these tests that the rods 
and liners wear very much the same. If steel liners are to be 
used, why wouldn't it be just as well to finish the steel center 
without any liner at all—it would run a number of years against 
the bronze box hub,—and then introduce a sheet steel liner when 
it is found necessary? 


G. S. Goodwin (C. R. I. & P.): We noticed that a number 
of engines that came with steel centers had no hub liners and 
we let the hub wear on the cast steel and we found it worked 
out very well. Our practice at that time was to apply cast iron 
hub liners, ‘but we have changed that practice now. 

C. H. Wiggins (B. & M.): We have used plate steel liners and 
cast iron liners and there seems to be no question about the ma- 
terial. The question is to keep it in place. 
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Discussion of Mechanical Stokers 


A. Kearney (N. & W.): The committee is very much in 
earnest when it suggests that this subject now be turned over to 
the fuel committee. 

If there is any difference in the consumption of coal between 
the different types of stokers, I have never been able to find it. 
We have, however, made quite a number of tests and have found 
better figures with one than another under certain conditions. 
Those same figures have been more or less reversed under other 
conditions, which in the end brings us back to the idea that there 
is not very much difference in the stoker itself, but we do believe 
that the most important thing we have before us is the selection 
of coal for the stoker. In some runs we made in the Allegheny 
mountains a few years ago we found that the stack losses ran 
up as high as 47 per cent. Very little more can be worked out 
of this stoker subject by this committee, but we should get some- 
thing worth while if we turn now to the selection of fuel for the 
stoker, and it would be our earnest recommendation that this 
subject be turned over to the fuel committee. You can get good 
results if coal is properly prepared, so that the finely divided ma- 
terial has been removed. 

B. H. Gray (Gulf, Mobile & Northern): Has this committee 
made any attempt to figure out what is the cost of maintenance 
of the stoker? 

Mr. Kearney: A few years ago we compiled some figures and 
it was done very carefully. My recollection is that the cost ran 
around one dollar per 100 miles. The maintenance amounted to 
about one-tenth of the cost of maintenance of the locomotive. 
At one dollar per 100 miles in those days, it will now run, say, 
five dollars per 100 miles. 

M. H. Haig (A. T. & S. F.): Stokers have been firing loco- 
motives pretty successfully, but it is only natural to anticipate still 
further improvements. Most of the stokers now in the locomo- 
tive service have been confined to rather limited space. Manu- 
facturers should design the parts, or the whole stoker for that 
matter, to make them readily accessible for inspection and for 
repair. 

A stoker will ordinarily run at least two years or perhaps three 
years with a limited amount of repairs. However, after that time 
various parts fail. If those parts were so accessible that they 
could be inspected and repaired readily, it would reduce the num- 
ber of engine failures. 

Because of the limited space in which the stokers are applied, 
certain parts are covered by pipes and other parts of the locomo- 
tive, and the locomotive designer should consider those details in 
the very first layout of the locomotive and arrange so that the 
stoker can be repaired without going to a large expense in taking 
down the parts around it or taking down large parts of the stoker 
itself. 

Mr. Kearney: The manufacturers have been doing a great deal 
towards reducing the cost of maintenance just exactly as Mr. 
Haig has said, and I think they would be only too glad to get 
any suggestions from anyone. We have all the stokers made, 
except the Elvin. There is very keen competition between the 
stoker manufacturers and they are after us daily to make changes 
to increase the stability of the machines, very often faster than 
we can make the changes. 

H. C. Oviatt (N. Y. N. H. & H.): What difference does it 


make how much fuel economy there is in the stoker; what it 


costs to lubricate; what it costs to maintain it? There is not a 
man in the room who would put a stoker on a locomotive umiess 
he was obliged to. We put stokers on because it is a necessity. 

It would be unwise and unfair for the committee even to suggest 
the best type of stoker. Any suggestions of that kind might destroy 
competition. But it is the duty of the men who come here to 
listen to these papers to point out the difficulties they are having 
with each individual stoker and give the committee an opportunity 
to take them up with the manufacturers and see if they can remedy 
the trouble. 

C. F. Giles (L. & N.): Stokers are now boiled down to four 
different types. It would be an easy matter for anybody interested 
to find out for himself, based on the experience that the railroads 
have had with these four different types of stokers, which stoker 
is the best to suit the ‘conditions under which he wants to operate. 
I do not believe there will be any difficulty whatever in applying 
any one of these four stokers to any locomotive that has been 
built in the last few years. 


Jury, 1923 ° 


Mr. Oviatt: There has been nothing said here about any in- 
dividual stoker. All we have talked about is a stoker and this 
committee has not given us anything on the economy of mainte- 
nance or operation of any one of the four. Where is the fellow 
way back in the country who is building locomotives going to 
find that information? If he goes to any one of the four stoker 
companies they will tell him that they have got the best stoker. 
He has got to pick out the one that he feels is the most honest. 
When we come here we should not simply repeat what the com- 
mittee sets out in its report. We ought to argue the various 
points in order properly to develop the subject. We should try 
to find the fellow that has had difficulty with his stokers and 
have him point out his experience to us. 

Mr. Bentley: During the discussion of the locomotive stoker 
question the subcommittee made a recommendation that has not 
yet been acted on. I would like to have the matter brought before 
the convention in order that some action may be taken. 

Chairman Coleman: In the discussion the suggestion was made 
that the report be turned over to the Fuel Committee. Do you 
desire that done? 

Mr. Kearney: That is the request of the committee. 

John Purcell (A. T. & S. F.): I make a motion to that effect. 

(This motion was duly seconded, put and carried.) 
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Discussion on Feed-Water Heaters 


L. P. Michael (C. & N. W.) read the section of the report 
dealing with feed-water heaters and exhaust injectors and then 
said: A table has been compiled to show the number of heaters 
in service and on order, and the total for both the open type and 
the closed type. The list in this table only includes heaters which 
were reported by the railroads which replied to the questionnaire; 
therefore the report showing the number of heaters is not complete. 

The replies to the questionnaire were such that the subcomanittee 
felt it could not make any definite recommendations and wishes 
to submit this report simply as a progress report. 

H. T. Bentley (C. & N. W.): I would like to ask the members 
whether they have had improved service from the closed type 
of heaters when placed ahead of the smokestack. I was wonder- 
ing whether the location under the smokebox door would seri- 
ously affect the vision of the engineer, for a bridge, particularly, 
and also whether the location on the top of the smokebox would 
overcome some of the objections that we had to it when it was 
located down below. 

H. C. Oviatt (N. Y., N. H. & H.): We were one of the first 
railroads to use the closed type of feed-water heater. ‘We installed 
five of them to start with and the application carried with it an 
automatic valve. If that operates, all well and good. If it gets 
out of order you are likely to have a freeze up. When we con- 
sidered extending the application of the feed-water heater we 
sought a new location and decided to put it on top of the smoke 
arch ahead of the stack, and to satisfy ourselves that it did not 
obstruct the view of the engineer or the fireman we constructed 
a templet, and used it on a run over the road. We found that 
the location did not obstruct the vision of either the engineer or 
the fireman. Since that time, or subsequent to that first applica- 
tion, we have applied approximately 20 additional in the later 
location and had in mind the application of some 16 or 18. This 
location eliminates the automatic valve. 

We ran all through this last winter without a freeze up that 
came to my attention, and it would have come to my attention 
if there had been any serious trouble, because we have been very 
particular to keep the cost of maintenance of the feed-water 
heater down as low as possible and I would have known it if 
there was anything that caused a great amount of difficulty. 

We experienced some difficulty with the first installation of 
the feed-water heater. We expected that but the difficulties with 
the water pump and some other small details have been worked 
out to our satisfaction and we feel that we are getting results to 
justify the extension of the feed-water heater. The difficulties 
on the road by failures of the feed-water heater are negligible. 
We have had one or two very minor failures, otherwise nothing 
to speak of and we feel that the feed-water heater that we use is 
satisfactory for application on locomotives in either freight or 
passenger service. 

C. E. Chambers (C. R. R. of N. J.): I will subscribe to what 
Mr. Oviatt has said. We have one located on the bumper, we 
have 15 located up by the headlight and have 16 coming that 
will be applied the same way. 
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E. E. Chapman (A. T. & S. F.): The growing demand for 
feed-water heaters is shown in that up to March 1 there was a 
total of approximately 1,000 feed-water heaters either in service 
or on order in America, and at the present time there are over 
1,500, either applied or on order. This means that in about four 
months there has been an increase of approximately 50 per cent 
in orders for the application of feed-water hcaters. The loco- 
motives built between March 1, 1922, and May 1, 1923, showed 
that counting all locomotives built or on order in America one- 
third were to be equipped with feed-water heaters. If switch and 
industrial engines ordered in this time be climinated there would 
be about 50 per cent of the road engines which are now being 
built or on order to be equipped with feed-water heaters. 

The Santa Fe has had feed-water heaters in service under test 
for about three years, and has the definite policy of ordering new 
equipment with feed-water heaters. In the various investigations 
made the service and repair of these feed-water heaters have been 
closely observed, in which means of properly cleaning the feed- 
water heaters of the closed type were developed. 

In following the feed-water heater locomotives on the long 
locomotive runs of over 600 miles, it has been found that these 
locomotives on the last 200 miles of the trip tend to foam more 
than locomotives not equipped with feed-water heaters. The 
probable causes of this were: First, the presence of oil in the 
water from the condensate, and, second, due to working the loco- 
motive harder, thus evaporating more water. The amount of 
water used by the feed-water heater locomotives, counting the 
amount of condensate returned to the boiler, indicated that the 
locomotives having the feed-water heater were worked harder. 
Where there were only a few of the feed-water heater locomotives 
on the division the tendency of the enginemen due to the soft 
sound of the exhaust was to work them harder. The reduction 
of approximately 30 deg. F. in superheat would also require that 
an additional weight of steam be supplied to the cylinders. 

The use of superheated steam in the steam engine of the water 
pumps would probably do away with considerable of the trouble 
which was encountered on this road while testing feed-water 
heaters which were operated by means of steam valves, as these 
valves would stick when the boiler foamed. The trouble which 
was encountered on the road with the open-type heater was that 
when the pump was stopped while the locomotive was working 
the water chamber heated up and caused the pump to lose water. 

All this indicates that as the various roads are equipping the 
locomotives with feed-water heaters special attention should be 
given to keeping these locomotives on the same division so that 
the enginemen will work the various locomotives uniformly and in 
this way it is believed that greater economy would result more 
quickly from the use of feed-water heaters. With the advent 
of the feed-water heater system on the locomotives and the 
heating up of the water to an average of 210 deg. F. so that in 
bad water districts the carbonates are dropped, it would seem 
feasible to further develop the apparatus for the elimination of 
this and sulphate scale material from the water before entering 
the boilers and in this way to eliminate a fuel wasting condition 
in such districts. An apparatus of this kind has been developed 
on the Hungarian State Railway and should be taken into con- 
sideration while the railroads of this country are now changing 
the methods of introducing feed-water into the boilers. 


Discussion on Exhaust Steam Injector 


B. P. Flory (N. Y., O. & W.): The first exhaust steam injector 
on the N. Y., O. & W. was applied in November, 1921, to a Mogul 
type engine in milk train service. This engine has 2l-in. by 28-in. 
cylinders and weighs 150,000 Ib. on the drivers. It is superheated. 

In December, 1921, a test was made of the exhaust injector 
in comparison with the live steam injector. The test was made 
between Middletown, N. Y., and Weehawken, N. J., a distance 
of 78 miles in each direction, the round trip being considered a 
complete trip. 

The train handling milk cars varied from 14 to 19 cars in 
Iength. The same engineer and fireman were used throughout 
the test. The consumption of coal with the live steam injector 
averaged 4.10 lb. per car mile and with the exhaust injector 3.29 
Ib. per car mile, showing a saving of 19.75 per cent. As this 
test was made in the month of December the weather varied 
considerably. The temperature of the water going in the boiler 
averaged 198 deg. F. There was also a noticeable drop in back 
pressure in the cylinder when the exhaust injector was used. 
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As a result of the test four new Mountain type engines were 
‘equipped with one exhaust injector and have been in service 
a little over a year. There has been no opportunity to make a 
test on these engines but it has been noticed that when for any 
reason the exhaust injector is not used considerable more coal 
is required. 

The maintenance of these injectors has been very small so far. 
There has been some little trouble experienced in the operation 
of the injectors as there are a number of levers to manipulate 
and it requires considerable attention from the engineman. The 
operating arrangement can no doubt be simplified. 

Our opinion is that the exhaust injector will give nearly as 
much saving in fuel as a feed-water heater and that its first cost 
and maintenance will be less. 


Discussion on Crosshead Connections 


M. F. Cox (L. & N.): I think one of the most important things 
in the report is to have the fit just as perfect as it can be made; 
that is, the piston rod should touch at every point of its bearing 
in the crosshead. 

Chairman Coleman: The secretary has a communication from 
W. O. Moody (I. C.). 

W. O. Moody (I. C.): In preparing a discussion on this topic 
I feel that we should be privileged to consider what would be 
termed side lights on the general subject. As the committee has 
made definite recommendations in favor of the key connection, a 
general consideration also of this phase of the subject should be 
in order. 

The questionnaire has brought out the fact that there is a wide 
divergence of opinion and practice in this country as to what is 
considered the most suitable taper on crosshead fits of piston rods 
and crosshead keys. For the piston rod ends it varies from ™% in. 
to 1 in. in 12 in., while the key tapers vary from % in. to % in. 
in 12 in. The determination of a correct taper for these two im- 
portant details of construction is a matter-of mathematical calcula- 
tion and investigation and should also include a correct crosshead 
hub diameter for any given rod fit diameter. If the piston rod 
taper is too abrupt we loose the holding power due to the wedg- 
ing action of the taper, while with a slight taper there is a ten- 
dency of the rod to draw into the crosshead, which does occur 
with water between the advancing piston and the front cylinder 
head, resulting in a partial loosening or shearing of the key. A 
slight taper has another disadvantage in that it draws the rod 
into the crosshead to a greater extent due to repeated removal 
of the rods for stated periods of inspection or repairs and when 
this slight taper is set it is more difficult to remove the rod than 
when fitted with a more abrupt taper. 

A dummy or draw key device should preferably be employed to 
force the rod into the crosshead and when once set the standard 
key inserted. If the structural condition will permit the rod to be 
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forced into the crosshead by blows on the piston end, as is done 
on the shop floor on trial fits, there would be little or no damage 
to either rod end or key. It has been noticed that repeated applica- 
tions of the rod with the regular key upsets the metal in the rod 
back of and in line with the keyway slot and this upset metal 
gives a false indication of rod tightness as the rod seats on the 
upset portion, which may spell disaster before the next removal 
for inspection. This condition may also result in a loose fit be- 
tween the key and the forward end of the crosshead hub and 
occasionally results in rods breaking %4 in. or more inside of the 
crosshead hub. New rods should be relieved slightly at this point, 
top and bottom, and should always be inspected for this upsetting 
before being applied and relieved with a file if necessary. For 
the best results the piston rods should be a ground fit in the 
crosshead and not be accepted until a fit indication is shown the 
full length of the taper. Also the piston rod should be of the 
best material obtainable and a key of high grade steel used as 
well. The key should be considered as a device for maintaining 
the rod in the crosshead fit and not an instrument to make this 
fit, as it causes too frequent damage to the key. In new rods 
it is also advisable to have the radius on the key edge correspond 
with that of the slot-in-rod so that the key will bottom and not 
wedge on the sides in an endeavor to bottom in the slot. The 
key should be of even thickness throughout its length with an 
easy fit at the sides in both rod and crosshead. 

We could place ourselves in position to secure additional in- 
formation by studying the designing stationary engineer’s methods 
of using both nut and key, but occasionally varying these two 
methods to the extent of threading the rod into the crosshead 
fitted with a split hub and secured by clamping bolts. This ar- 
rangement makes adjustment for clearance easy and accurate, as 
well as removal of the rod. 

Preferably regular assigned men should handle this work in 
either back shop or roundhouse to be selected not only for their 
mechanical ability, but as well for their ability to appreciate the 
importance of good mechanical fits and with a realization of their 
responsibilities in being assigned to this work. 

The crosshead key should be located as close to the hub end 
of the crosshead as strength requirements will permit, which 
will bring the key slot in the greatest permissible diameter of 
the rod with resulting maximum net cross section. ' 

Failures may be induced by the crosshead design or by a lack 
of maintenance due to excessive play of crosshead in guides, re- 
sulting in a bending action piston rod. 

The “Laird” type of crosshead, for example, has a tendency 
to produce strains in the rod near the crosshead hub unless the 
wear is kept within a safe pre-determined amount. 

Chairman Coleman: A motion will be in order to have the report 


printed and sent out by letter ballot. 


Mr. Purcell: I make that motion. 
(The motion was duly seconded and carried.) 


Increasing the Average Mileage of Locomotives 


Mcchanical and Transportation Department Co-operation 
Essential—Pooling Recommended 


By C. F. Giles 
Supt. of Mach. Louisville & Nashville 


HE FACTOR “average locomotive mileage” is primarily 
one in which the mechanical officials of the railroads 
are chiefly concerned for the reason that it affords an 

accurate record of a character that fairly reflects, in a large 
degree, the measure of service that is being obtained from 
the motive power of a certain road as compared with some 
previous period or with that of other railroads. The locomo- 
tive may undoubtedly be considered as the fundamental unit 
of earning power of a going rail- 
road and, therefore, representing as 
it does, such a large capital invest- 
ment, it is obvious that a more in- 
tensive use of this equipment within 
practicable limits will admit of 
handling a larger volume of busi- 
ness with the same number of loco- 
motives, which will be productive of 
increased returns in revenue and con- 
sequently, greater economy of opera- 
tion, the ultimate goal sought. 
However, there are many elements 
that have a direct or indirect in- 
fluence upon the matter of increas- 
ing the average mileage of locomo- 
tives, which I will briefly dwell upon. 


The Pooling and 
Distribution of Power 


Of most importance, especially in 
freight service, is the pooling of loco- 
motives, that is, running them first 
in and first out, or in the order in 
which they can be gotten ready for 
service. The distribution of power 
should be under the absolute control 
of the chief mechanical officer, or his 
representative, who will be charged 
with the responsibility of supplying each division, or terri- 
tory, with the power needed, or in transferring same from 
one division or territory to another where it can be used to 
the best advantage. 


Daily Situation and Report 
Showing Time in Enginehouse 


To handle the matter successfully, he must keep himself 
fully informed as to the conditions existing on each division 
at all times. First, he should have a daily report to be fur- 
nished by the division officers, showing separately for each 
division the situation each morning; that is, the amount of 
tonnage ready to move and the number of locomotives avail- 
able. He must also maintain a daily check as to the power 
situation at all engine terminals or turning points and have 
some means of knowing the time required to get engines 
ready by the mechanical forces, and also know if locomotives 
are being used promptly by the transportation department 
after they have been made ready for service. The form, 
suggested in Fig. 1, has proven of inestimable value for this 
purpose. i 

These forms should be prepared for each twenty-four- 
hour period by the mechanical officers in charge at each 
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engine terminal and forwarded promptly each day to the 
office of the chief mechanical officer, a copy also being fur- 
nished to the superintendent of the division. The chief 
mechanical officer, or his representative in charge of loco- 
motive operation, will then be in full possession of all in- 
formation as to the time required to handle each locomotive 
and may call for a further explanation where it is deemed 
necessary and in the interests of economical operation. 

A consolidation of these reports is 
made daily in the office of the chief 
mechanical officer showing the fol- 
lowing results (Fig. 2) for each 
division, and a copy is furnished to 
the chief officer in charge of opera- 
tions and transportation. 


Dispatchers Notified When 
Engines Will Be Ready 


In addition to these reports it is 
necessary, in order to prevent un- 
necessary delay to power after an 
engine has been made ready for 
service, to have an arrangement in 
effect whereby the roundhouse fore- 
man, or proper designated party, 
will keep the dispatcher, or other 
designated officer of the transporta- | 
tion department in charge of the 
calling and dispatching of trains, 
informed as to the probable time of 
day or night that locomotives will 
be ready for service. This informa- 
tion should be furnished the trans- 
portation department as soon as pos- 
sible after the engine reaches the 
roundhouse. If considerable work 
is required and it is impossible to 
make the estimate at the time of arrival, it should be done 
after the work of repairs has progressed sufficiently to enable 
him to determine about when it will be ready. A proper spirit 
of co-operation between the transportation and mechanical 
departments is essential as it has been found by actual experi- 
ence that a very great reduction can be made in the time the 
engines are held in the enginehouse by the above arrangement. 
An occasional delay in getting a train out on call by reason 
of the engine not being ready at the time it was first estimated 
is more than offset by the time saved in getting engines and 
trains out faster and more readily than would be the case if 
they waited until all repairs were completed and the engine 
made ready in every respect before anything is said to the 
transportation department. 


Giles 


Responsibility for Utilization of Power 


Where the distribution of power is under the supervision of 
the transportation department and the maintenance under the 
mechanical department, the latter have no special interest in 
the utilization of same after it has been prepared for service. 
Under the plan of holding the mechanical] department equally 
responsible for its distribution, as well as its maintenance, 
should it develop that the transportation department is not 
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promptly using the power after having been prepared for 
service, the surplus power may be shifted to other points 
where it can be utilized to better advantage. This method 
of distributing power has a very material tendency to increase 
the average locomotive mileage and produces highly bene- 
ficial and efficient results in many other respects. 


Advantages of Pooling Versus 
Assigning Locomotives to Regular Crews 


While the question as to the advisability of pooling locomo- 
tives and with respect to the opposite plan of assigning loco- 
motives to certain engine crews appears to be divided, as 
both plans have their proponents and are in effect on a num- 
ber of railroads, it stands to reason that a well organized 
pooling system in which the engines are delivered to service 
in the order as they can be first made ready, regardless of 
engine crews, thereby reducing the time engines are held at 
terminals, will unquestionably effect a more intensive use of 
the power and, consequently, reflect in increased locomotive 
mileage. It is recognized that locomotives, when assigned to 
regular crews may,*to some extent, receive slightly better 
care while in their charge than when pooled, notwithstanding 
this fact the benefits from that source cannot be held to equal 
or offset the advantages had from the more intensive use and 
increased mileage under a properly organized pooling system. 
I have had experience with both plans on the same rail- 
road for a number of years and unhesitatingly recommend the 
pooling plan as being the more economical and efficient from 
a general standpoint. 


Prompt Handling at Enginehouses and Terminals 


Any reduction of the period from the time a locomotive is 
detached from the train in the yard until it has been given 
the necessary attention in the enginehouse, made ready and 
attached to another train that is called to depart, should 
generally accrue to productive time and thus increase loco- 
motive mileage. Therefore, it is obvious that the following 
_ operations should be handled with prompt dispatch, viz.: 
the movement between train yard and enginehouse, over the 
cinder pit and into the enginehouse for repairs, if necessary, 
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Fig. 1 


otherwise over the repair or inspection pits outsid of the 
roundhouse, the coaling, watering, sanding and providing 
the necessary engineer’s tool equipment, oil cans and supplies, 
and the outward movement to the train yard sufficiently in ad- 
vance of the time that the train is called, to admit of de- 
parture without delays. Inasmuch as the time devoted to 
extending repairs in the enginehouse usually consumes a large 
proportion of the total time that engines are held at terminals, 
the provision of adequate mechanical facilities at engine ter- 
minals, for promptly effecting necessary repairs, is a matter 
of vital importance. It is needless to state in detail the 
character of facilities that should be provided for this pur- 
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pose, as this has been a live and much discussed subject for 
the past few years, and all railroad officials undoubtedly 
realize what is needed in this respect at their various engine 
terminals. 


Accounting for Mileage 


That the chief mechanical officer and others interested in 
the subject may know to their personal satisfaction whether 
or not the results on their respective properties are good, bad 
or indifferent, it is suggested that they cause an investigation 
to be made to determine the following factors: 

(1) Are your locomotives being credited with all the 
mileage actually made, including arbitrary switching miles, 
which, under the instructions contained in the I. C. C. classi- 


STATEMENT SHOWING TIME OF FREIGHT LOCOMOTIVES IN ROUND- 
HOUSE, AND LEAVING DURING TWENTY-FOUR HOURS 
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fication of accounting rules, are to be allowed at the rate of 
six miles per hour for the total time consumed in switching 
at line-of-road points? 

(2) Compile a statement showing total miles made by in- 
dividual locomotives each month in passenger and freight 
service, and after ascertaining the total average number of 
locomotives in service, less those in the shops for classified 
repairs; divide the total mileage by the number of locomo- 
tives in service and thus determine the average miles made by 
each locomotive. Comparison can then be made with the pre- 
vious month, or previous year, and the matter followed up in 
this manner. Unless the officer in charge has this data, he 
is working in the dark. | 

Mr. Giles: (Continuing). I would not presume to say 
that many of the carriers are not using the same form that 
we are using for keeping a record of locomotive movements, 
but in order to make this paper complete I am going to file 
with the secretary a copy of the forms that we use for this 
purpose. If anybody cares to adopt them, they can be 
modified to suit the conditions that obtain on the individual 
railroads. 

Discussion by J. N. Nicholson 


Mr. Giles very elaborately covers the need for efficient handling 
of locomotives at terminals and its effect on locomotive mileage, 
also the advantage to be gained in pooling of power. These fea- 
tures have greatly increased the mileage per month, over that of 
the regular assigned: locomotive. This is the foundation for the ex- 
tended locomotive run over more than one operating division. 

The extension of locomotive runs beyond the mileage made by 
one engine crew is being practiced on all main line through pas- 
senger trains between Newton, Kan., and Los Angeles, Cal., on the 
Santa Fe System. Four locomotives are used in handling each 
train over this territory, an average distance in each direction of 
1606 miles, or an average of 401 miles per locomotive. A study 
of operating costs and conditions shows that it would not be 
practical at the present time to run passenger locomotives over 
more than one division between Chicago and Newton, Kan., first, 
because on the lines from Chicago to Kansas City, Mo., the terminal 
where most of the running repairs on locomotives are made is 
mid-way between these two points, at Shopton, iowa, and on ac- 
count of limited facilities at the Chicago terminal and congested 
conditions at the Kansas City terminal, it is not practical to run 
the passenger locomotives through Shopton. Second, because the 
division between Kansas City, Mo., and Newton, Kan., runs 
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through the mid-continent oil fields and it is cheaper to burn oil 
than coal on-the passenger locomotives. The length of each 
passenger division on the territory between Chicago and Newton 
is: 234.6 miles Chicago to Shopton, Illinois Division; 216.5 miles 
Shopton to Kansas City, Missouri Division; and 195.7 miles Kan- 
sas City to Newton. The locomotives in this assignment are 
doubled frequently and the twelve month average mileage for all 
locomotives assigned to through passenger service on the Illinois 
and Missouri divisions is 6,039 per month. 


Extended Passenger Runs 


Extended locomotive runs are used on six passenger trains 
daily in each direction between Newton, Kan., and La Junta, Col., 
four of these trains being handled through to Los Angeles, Cal., 
with one additional train daily in each direction between Albuquer- 
que, N. M., and Los Angeles, this latter train being routed over 
the Southern district, Newton to Albuquerque. The different 
trains vary from eight to fourteen cars. The scheduled average 
speed over different operating divisions varies from 24.9 to 46.5 
miles an hour for different trains, depending on the grade and 
number of stops. 

The territory over the Western and Arkansas River divisions 
between Newton, Kan., and La Junta, Col., is practically level or 
up grade westbound, the ruling grade being 0.8 per cent. west- 
bound and short stretches of 0.6 per cent. eastbound. The distance 
by way of Great Bend is 369.6 miles, via St. John 355.3 miles, and 
trains are handled by the company’s 1200 class Pacific type loco- 
motives having 231!4-in. by 28-in. cylinders, 79-in. driving wheels, 
and a tractive force of 33,300 lb. These locomotives are hand 
fired, coal burners. The engine crews change at Dodge City, Kan., 
which is 157.9 miles west of Newton. The roundhouse is con- 
venient to the station at this point and the locomotive is cut off 
and taken to the roundhouse for coal, water, cleaning the pan, 
and filling the lubricator and grease cups. Water is taken at one 
intermediate point on each of these divisions and no fuel is taken 
enroute except in extreme weather or with heavy trains. The 
average monthly mileage was increased 15 per cent. by extending 
this locomotive run. 


Heavy Grades on New Mexico Division 


The territory over the three districts of the New Mexico di- 
vision between La Junta, Col., and Albuquerque, N. M., passes 
over the Raton and Glorieta mountains. Helper locomotives are 
used on 175.3 and 184.8 feet per mile grades on each side of the 
Raton mountains and also on the 158.4 feet per mile grade east- 
bound on the Glorieta mountain. Exclusive of these helper grades, 
the ruling grade is 1.7 per cent. westbound and 1.4 per cent. east- 
bound, with numerous ten degree curves. The distance is 347.5 
miles and trains are handled by the company’s 3700 class Mountain 
type locomotives, having 28-in. by 28-in. cylinders, 69-in. driving 
wheels, and a tractive force of 54,100 lb. These locomotives are 
stoker fired, coal burners. Prior to extending this locomotive run, 
three crews and three locomotives were used and the present plan 
is to use three engine crews, changing at Raton and Las Vegas, 
N. M., enroute. The mileage for each crew between intermediate 
terminals is 104.6, 110.6 and 132.3 respectively. Trains of 13 and 14 
cars are handled from La Junta to Trinidad, a distance of 81.8 
miles, over a practically continuous 1.1 per cent grade without stop, 
at average scheduled speeds of from 31.6 to 40.9 miles an hour, 
using about 11,000 gal. of water. Fuel and water are taken at Trini- 
dad and the ash pan dumped at the coal chute. Water is taken at 
Raton in both directions, lubricators and grease cups filled, and en- 
gine crews changed, without cutting the locomotive off the train. The 
next district is practically continuous 1.3 to 1.4 per cent. down or 
up grade to Las Vegas and most trains go through for coal and 
water. At Las Vegas the locomotives are taken to the round- 
house, being convenient to the station, and given coal and water, 
lubricator and grease cups are filled, ash pan dumped, and engine 
crews changed. The grade out of Las Vegas is practically con- 
tinuous 1.7 per cent. to the top of the Glorieta mountain and down 
grade from Glorieta to Rosario, after which there are rolling grades 
of 0.5 per cent, to Albuquerque. The hours of scheduled loco- 
motive service are practically the same in both directions and 
vary from 11 hr. to 14. hr. 35 min. with the different trains. 
The extending of passenger runs on this territory resulted in an 
increase of 45 per cent. in average monthly mileage. 

The grades between Albuquerque, N. M., and Winslow, Ariz., 
are 0.6 per cent. in both directions from the top of the mountain at 
Gonzales, there being 97 miles of this continuous grade on the east 
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side of the mountain. Helper locomotives are used from Albuquer- 
que to Dalies westbound over a one per cent. grade. The entire 
distance over this territory is 289.2 miles and trains are handled 
by the company’s 1309 and 1327 class Pacific type locomotives, 
having 23%4-in. by 28-in. cylinders, 73-in. driving wheels, and 
39,650 lbs. tractive force. These locomotives are hand fired, coal 
burners, and take coal at Grants westbound and at Houck and 
Grants eastbound. Water is taken at each coal stop. All loco- 
motives take water, dump ash pan, fill lubricator and grease cups, 
and change engine crews at Gallup, about mid-way. 


Average Monthly Mileage Increased 29 Per Cent 


Heavy mountain grades are again encountered over numerous 
broken mountain ranges between Winslow, Ariz., and Los Angeles, 
Cal. The altitude at the summit of the Arizona divide is 7,355 ft. 
above sea level, dropping down to 481 ft. at Needles, Cal. In 
passing over the Cajon summit of the California mountain range, 
an altitude of 3,820 ft. is reached, after which the grade descends 
to an elevation of 267 ft. at Los Angeles. Helper service is used 
eastbound on this territory as follows: On occasional heavy trains 
from Los Angeles to Pasadena, 114 ft. per mile grade, on all 
trains San Bernardino to the Cajon summit, 116.2 ft. per mile 
grade, and on heavy trains from Ash Fork to Supai, on 95 ft. 
per mile grade. The ruling grades where single engines are used 
are 1.6 per cent westbound and 1.8 per cent eastbound. There are 
numerous curves on this territory with a maximum main line 
curvature of 10 deg. The distance of locomotive runs on this 
territory is 606.4 miles via Pasadena and 617.1 miles via Fullerton 
eastbound. Tracks divide in places on this territory on account 
of grades, and the westbound track is 3.2 miles shorter than the 
eastbound. Four crews are used over four passenger divisions and 
the locomotive is not cut off the train in the entire distance. The 
company’s 3700 class Mountain type locomotives are used, having 
28-in. by 28-in. cylinders, 69-in. driving wheels, and 54,100-lb. 
tractive force. These locomotives burn fuel oil and take a supply 
at Hackberry and Bagdad enroute in both directions. Water is 
taken at Flagstaff, Ash Fork, Hackberry, Needles, Bagdad, Victor- 
ville and San Bernardino enroute. From 10,000 to 11,000 gal. of 
water are used between these water stops which is made possible 
by use of 12,000-gal. tenders on this class of locomotives. The. 
scheduled running time westbound varies from 19 hr., 8 min. to 
25 hr., 35 min. eastbound from 19 hr., 20 min. to 24 hr. 20 min. 
Extending locomotive runs on this territory increased the aver- 
age mileage per month 29 per cent. 


Mileage Increased 53 Per Cent 


A passenger locomotive run of 490.6 miles is made from Phoenix, 
Ariz., to Los Angeles, Cal., consisting of one train in each direction 
each day. This run joins the main line at Cadiz, Cal., crossing the 
Cajon mountains described above. The scheduled running time 
in each direction is 15 hr. The ruling grades are 1.6 per cent 
in each direction with the exceptions of the 114 ft. per mile grade 
Los Angeles to Pasadena and the 116.2 ft. per mile grade San 
Bernardino to Cajon summit, previously mentioned. The loco- 
motives used are the company’s 1270 class Pacific type, having 
2314-in. by 28-in. cylinders, 73-in. driving wheels, 37,800-lb. tractive 
force, and burn fuel oil. Prior to extending this locomotive run, 
three locomotives and three engine crews were used, and since 
extending the run, three crews are used with one locomotive, the 
average monthly mileage per locomotive assigned being increased 
53 per cent. 

Three passenger trains daily in each direction are handled be- 
tween Kansas City, Mo., and Tulsa, Okla., a distance of 256.1 
miles with one locomotive each. The crews are changed at Cha- 
nute, Kan., a distance of 126.2 miles from Kansas City. The loco- 
motives used are the company’s 1400 class, Atlantic type, balanced 
compounds, having 15-in. and 25-in. by 26-in. cylinders, 79-in. 
driving wheels, a tractive force of 22,200 lb., and burn fuel oil. 

[Mr. Nicholson also gives full details regarding several other long 
locomotive runs on the Santa Fe. In general the average monthly 
mileage as shown in these cases has increased from 18 to 29 
per cent.—Enpitor.] 

The coal used between Chicago and Kansas City is from the 
Illinois and Missouri fields and is classed as high moisture, high 
ash, clinkering coal, running from 9,500 to 10,260 B.t.u. per Ib. 
as fired. The Colorado coal is used between Newton and Albu- 
querque and between Clovis and Belen. This coal is a high ash, 
non-clinkering coal of a low moisture content, runing about 11,700 
B.t.u. per lb. The Gallup, New Mexico, coal is used between 
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Albuquerque and Winslow, it being a non-clinkering, high ash, Long Runs Not Primarily 


semi-bituminous coal, running about 11,000 B.t.u. per Ib. 


Limiting Factor in Long Runs 
of Coal-Fired Locomotives 


The limiting factor in how far locomotives can be run most 
economically on coal burning divisions, is the condition of the fire. 
This is influenced by the quality and nature of the coal furnished 
as well as the skill with which the locomotive is handled and fired. 
It is believed that there are possibilities of greatly reducing the 
removable impurities and ash in fuel which will have an important 
bearing on the condition of fires. Coals having a high content of 
clinkering ash are not adaptable for long locomotive runs, on ac- 
count of having to clean the fire by removing clinkers from the 
firebox. The high ash, non-clinkering coals require frequent dump- 
ing of ash pans enroute, which in most cases can be done while 
taking coal and water, or waiting for orders. The skilled fireman 
has a tendency to neglect his fire on the last part of the trip as 
he approaches the final terminal. If banks are allowed to form 
or the fire allowed to get heavy, there is a loss due to incomplete 
combustion before reaching the terminal, in addition to the loss 
due to this unburned coal being dumped into the cinder pit. If 
it is once established that fires are to be run over the next operat- 
ing division, the incoming fireman will take better care of his fire 
and use less coal as a result. 

The carrying capacity of the ash pan limits the amount of dead 
ash that can be shaken through the grates. This capacity in many 
cases is not large enough to carry the accumulation from high 
ash, non-clinkering coal over more than one division. The im- 
portance of this feature in conection with extending locomotive 
runs is worthy of serious consideration in the use of ash pan 
hoppers on the outside of the frame where the trailer design will 
permit. Also, if the coal is the best that can be furnished and is 
skillfully used, it is possible that the fire can be kept in good 
condition for a longer period of time by a better designed grate. 


With Oil Burning Locomotives 
Boiler and Machinery Conditions Limit Runs 


The fuel oil used is all put through a process of distillation to 
remove the lighter, high volatile oils. California fuel oil is used 
on the Pacific coast from Winslow, Ariz., west. Mid-Continent 
fuel oil is used from Kansas City to Newton in passenger service 
and from Newton south to Purcell and west to Clovis in all classes 
of service. Mexican fuel oil is used from Purcell to Galveston. 

The limiting factor in how far an oil burning locomotive can 
be run most economically is governed by boiler water conditions 
or machinery conditions rather than the condition of the fire. In 
Arizona and California, the untreated water on the desert has 
from 5.5 to 37.9 grains of incrustants in solution and from 9.7 
to 63.0 grains of solids in solution, and requires heavy treatment. 
The treated water contains from 2 to 7 grains of incrustants in 
solution, and when boilers are washed frequently, they do not scale 
excessively. The solids in solution are reduced by treatment but 
it is necessary to wash boilers at the end of each trip over four 
operating divisions to reduce the concentration of foaming im- 
purities. On this run, from 75,000 to 80,000 gal. of water are 
used by Mountain type locomotives on passenger runs of from 
24 to 25 hr. service. It is necessary to blow out systematically 
and frequently to keep down the concentration of foaming impuri- 
ties in the boiler. Where treated water is used, little or no trouble 
is experienced from the mixing of different waters on the desert 
territory. 

The most severe strains which are set up in a boiler are brought 
about by expansion and contraction due to heating and cooling 
that takes place during the process of knocking fires and re-building 
them. Each time this process is eliminated will increase the life 
of a boiler, besides save from 2,000 to 4,000 1b. of coal for each 
terminal that the locomotive is run through. 


Increased Lubricator Capacity Needed 


In most cases a sufficient force is maintained at intermediate 
terminals to meet locomotives and fill lubricators and grease cups. 
The practice of having men meet locomotives to give this service 
is costly considering the amount of service rendered, and it is 
believed that a design of increased lubrication capacity can be 
worked out that will reduce the need for this service at inter- 
mediate terminals to such an extent that it can be handled by 
car inspectors and enginemen. The use of floating bushings has 
been found to greatly reduce the trouble with hot pins. 


Responsible for Hot Bearings 


The bearings on a locomotive heat up gradually in service until 
a uniform working temperature is reached. If the bearing is 
properly proportioned and adequate lubrication is maintained, this 
working temperature will remain about constant. A check of 
the hot bearing failures experienced in four months on the Winslow 
tə Los Angeles run of 20 to 25 hr. continuous service shows that 
30 per cent of the hot bearings occur on the first operating division 
out of the terminal, 65 per cent on the two districts of the Arizona 
division, and 5 per cent of the total cases occur on the last division 
before completing the run. The two districts of the Arizona 
division comprise about 52 per cent of the total mileage, making 
the percentage of total failures per mile about the same as on the 
first ‘division out of the terminal. This shows that other causes 
are responsible for more hot bearing trouble on these locomotives 
than the length of locomotive runs. If the bearings continue to run 
hotter at the end of four to six hours out of the terminal, it may 
be that the run over one operating division is the limit for this 
class of power. The extended locomotive run will require liberal 
bearing proportions that are as low in weight per unit of area as 
conditions will permit. 

The road-side facilities in the way of coal chutes and water 
cranes have been located with the idea in mind that the locomo- 
tive will always be furnished with a full tank of coal and water at 
the terminal. Where no main line coal chute and water crane 
are provided, this will require an aditional stop for coal and in 
some cases another stop for water, and in some cases will require 
additional stops on the next operating division. The facilities 
will have to be developed along lines to meet the needs of ex- 
tended locomotive runs. In most cases there is apparent need for 
main line water cranes at the depots at terminals where passenger 
locomotives are run through. New coal chute locations should 
be carefully studied with the idea of being able to serve locomo- 
tives on the main line as well as at the terminal. 


Maintenance Work at One Terminal 


It has been the practice for many years to do practically all of 
the work on a locomotive for the round trip at one terminal and 
to provide modern facilities for doing work at this terminal. It 
would cause an increase in repair costs to run locomotives by such 
a terminal and attempt to maintain the locomotives at a much less 
efficient terminal. Under these conditions, it is desirable to re- 
duce the layover at the minor terminal to a minimum and make 
the layover at the principal terminal as great as conditions per- 
mit. The issue of prime importance is the highest mileage per 
day per locomotive with the least expense for repairs with the 
existing facilities. 

Reductions in Repair Costs 


The reduction in repair costs varies with different divisions, 
depending on how much the work is reduced at intermediate 
terminals by running either the freight or passenger locomotives 
through. In most cases a slight increase in forces has been 
found necessary at terminals handling the repair work on loco- 
motives where the runs have been extended. This increase varies 
from 15 to 47 per cent of the reduction made in forces at inter- 
mediate terminals. Changes in locomotive assignment, the in- 
creased business handled, the extension of runs on a certain per- 
centage of locomotives handled at the different terminals, and 
other variable conditions make accurate comparisons on repair 
costs hard to obtain without exhaustive study. The comparisons 
available show a decrease of 1214 per cent in total man hours 


per locomotive turned between Chicago and Kansas City, where 


only the through freight locomotive runs have been extended. 
The passenger locomotives between Newton and La Junta, and 
between La Junta and Albuquerque, are maintained using 147 less 
men at intermediate terminals and 50 more men at points where 
repair work is being done. The locomotives on extended pas- 
senger runs between Winslow and Los Angeles are maintained 
using 81 less men at intermediate terminals and 38 more men 
at points where repair work is being done. 

When an intermediate terminal is discontinued, the delayed time 
of locomotives that were handled at that point is transferred to 
the point where the locomotive is cut out and unless the assignment 
of locomotives is reduced or the volume of business increased, 
there will be a decided increase in locomotives at the end of the 
run awaiting trains or undergoing repairs. In running locomotives 
through intermediate terminals, the assignment should be cut a per- 
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centage of approximately as much as the intermediate delay re- 
duces the total time per round trip, or congestion of power will 
occur. If the locomotives depart from the terminal in fleets, there 
will be a larger assignment needed than where they are scheduled 
to leave at more regular intervals. 


Effect of Variation in Grades 


The variation in grades of adjoining operating divisions on 
the Santa Fe is from 0.6 to 3.5 per cent, which, to some extent, 
limits the extension of locomotive runs. Divisions of this kind re- 
quire an assignment of different types of power fitted for the work 
they are to perform. Mountain type passenger locomotives or 
the low wheeled Santa Fe type locomotives could not be operated 
economically over a prairie country nor could the high driving 
wheeled passenger or freight locomotives be operated economically 
on a mountain grade. 

The Santa Fe is not classed as a road making long locomotive 
runs as far as mileage is concerned, but mileage alone is not an 
index of performance that will give the roads operating over 
mountain grades credit for what they are doing. The scheduled 
hours of continuous passenger locomotive service and the con- 
tinuous hours of scheduled through freight locomotive service 
seems the only basis of comparison that is fair to the roads en- 
countering mountain grades. 


Long Runs Not Practical on All Divisions 


There are divisions and terminals where the extension of loco- 
motive runs is not practical with the present facilities. However, 
the extended locomotive run is making marked progress and it 
has been demonstrated that the increase in locomotive mileage 
is equal to or greater than the increased mileage due to the general 
pooling of power over the regular assigned engines. The pooled 
locomotive and the extended run have doubled the mileage of 
locomotives on many territories over the regular assigned locomo- 
tives. The reduction in forces at intermediate terminals is the 
largest item contributing to reduction of cost of repairs to loco- 
motives per unit of service. The economies due to making the 
extensive repairs at a terminal having a high standard of terminal 
facilities will make possible a high standard of labor efficiency. 
This, in addition to reducing the amount of work at less efficient 
terminals, will tend to reduce repair costs. The increased mileage 
per month gives a larger return from the capital invested in 
locomotives. The heat stored in a boiler when arriving at a 
terminal is equal to the heat which can be abstracted from a ton 
of coal or its equivalent in fuel oil, and this is wasted if the 
boiler is allowed to get cold. This fuel, and the fuel used 
holding the boiler under steam waiting for a train, are saved. 
With these economies in view, the development of facilities to 
extend locomotive runs more efficiently will follow. 


By O. S. Jackson 
S. M. P. & M., Union Pacific 


Previous to 1921 passenger trains between Council Bluffs, Ia., 
and Cheyenne, Wyo., 509 miles, changed locomotives at Grand 
Island, Neb., North Platte and Sidney, Colo., making four engine 
divisions. In March, 1921, Sidney was cut out, resulting in runs 
from North Platte to Cheyenne of 225 miles. Results were such 
that a year later Grand Island was cut out, resulting in a run of 
284 miles from Council Bluffs to North Platte—later North Platte 
was cut out, resulting in a 509-mile run from Council Bluffs to 
Cheyenne. 

The long locomotive run in passenger service is now estab- 
lished practice on the Union Pacific and regular scheduled passen- 
ger trains are operating as follows without changing locomotives : 


Council Bluffs, Iowa, to Cheyenne, Wy0......ssssccoee 509 miles 
Council Bluffs, Iowa, to Denver. Col.......sesecsesee. 562 miles 
Cheyenne, Wyo., to Ogden, Utah. cc cswas cseosceees eee 483 miles 
Denver, Col., to Ogden, Utah ........ccerecesccccvees 577 miles 
Kansas City, Kans., to Ellis, Kans..........cc.ceceenes 303 miles 
Ellis., Kans., to Denver, Calo oosc secede ees ee ek eee ee 337 miles 


The Council Bluffs-Cheyenne, Council Bluffs-Denver, and Ellis- 
Denver runs are operated with Pacific type locomotives develop- 
ing 38,600 Ib. tractive effort, hauling trains having from 10 to 12 
all-steel cars, with schedules, including stops, ranging from 32 to 
449 miles per hour, 

The Cheyenne-Ogden run, 483 miles, and Denver-Ogden run, 
577 miles are operated with Mountain type locomotives, having 
a tractive power of 54,838 Ib. These engines, which were delivered 
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last winter were particularly designed to withstand the long runs 
over the mountain territory, where a maximum grade of 1.55 per 
cent obtains for 30 miles, in addition to hundreds of miles of un- 
dulating grade of .82 per cent. 

In freight service the following locomotive runs are established 
in regular service: 


Omaha, Nebr., to North Platte, Nebr. .........ssseee. 284 miles 
North Platte, Nebr., ee Cheyenne, Wyo......seeceecees 225 miles 
North Platte, Nebr., to Denver, Col........ssssesesoeees 278 miles 
Kansas City, Kans., to Ellis, Kans. .........ccceceees 303 miles 
Ellis, Kans., to Denver, Coles ioc oee. catteac cee 337 miles 


We have had the same success in operating locomotives over 
these long freight runs as in passenger service, and the result has 
been to reduce the number of freight engines required to handle 
a given volume of business by approximately 20 per cent. 


Training of Personnel Important 


We do not feel that the accomplishment of these long runs 
was a particularly difficult problem, although there were certain 
factors that required careful attention, particularly the training of 
all personnel in assuming the new and different duties introduced. 
We realized from the start the successful operation of coal-burn- 
ing locomotives in regular passenger service on long runs was con- 
tingent on the motive power being in good condition, and on the 
co-operation of enginemen. While some honest reluctance was 
naturally encountered in introducing so abrupt a change from the 
routine to which enginemen were accustomed, ‘this opposition was 
effectively overcome and our men are now entirely in accord with 

our policy. 

The Union Pacific is fortunate in having admirably adapted fuel 
for this service. It is a non-clinkering, coking, high volatile coal 
with low ash content of the following average analysis— 


Moisture .......ssssecsoesesoseseseesoeesoo 11.6 per cent 
Volatile eects Sees caida umm A kta as 35.92 per cent 
Freg carbon 60s sssorasns oo See na ke reo osa 47.53 per cent 

EEEE E N eet reccsseeosoeso 4.95 per cent 
Sulphur ds ise eee enw seca ea E ee see 1.48 per cent 
Heat value, B.t.u. 2... .ccccccccccccccccccce 11,430 


We found it necessary, however, to re-educate our firemen in the 
handling of their fires so as to bring a proper fire into intermediate 
terminals, until now it has become the conscientious duty for each 
reman to turn over to the next man a fire in such condition as 
the original fireman would desire to start out with. 

There is some saving in fuel by the fireman knowing he must 
turn over a fire in good condition. This, however, is an unknown 
quantity. The cleaning of fires while engine is on train is now a 
very rare occurrence. 


Varying Boiler Waters Present a Problem 


The harmonizing of the action of the totally different kinds of 
boiler waters encountered in such a long territory is an additional 
problem, which our chemical experts have solved in a very satis- 
factory way. ‘Two important details in this process are the 
judicious use of anti-scale boiler compound and anti-foam com- 
pound. The road-side water softening plants must also be operated 
with special reference to variation in water supply. Our boiler 
maintenance due to water troubles, if anything, is less than under 
former operating conditions. 

So far as boiler deterioration and maintenance is concerned, it 
is evidently an advantage to take the mileage out of a locomotive 
with a minimum number of times a locomotive is fired up and 
cooled off, therefore, the long run cannot help but produce a flat- 
tering saving in boiler work estimated on the mileage basis. 

The principal advantage of longer locomotive runs is the saving 
in the number of locomotives required to produce a given number 
of train miles. Another obvious advantage is the saving effected 
by keeping the locomotive out of intermediate terminals through 
saving effected in enginehouse expense, running repairs and fuel. 
We estimate a saving of one ton of fuel for each intermediate 


_ terminal passed. 


This arrangement of locomotive runs has relieved already con- 
gested terminals where additional roundhouse stalls and other 
facilities would have been necessary in a short time. 

Locomotives on our long runs are in continuous service from 
a minimum of 11 hours to maximum of 16 hours, and the average 
layover is now about 15 hours after each trip. We expect to 
reduce the average layover to 12 hours or less, having preferred to 
be liberal while inaugurating the system. Layovers of less than 
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eight hours after so long a period in service would not be practical 
except for a few trips at a time. 

At approximately mid-points on the long runs, as at North Platte 
and Green River, lubricators are filled both east and westbound. 

These long runs have developed the desirability for a lubricator 
of sufficient capacity to carry oil for a 700-mile division. 

One relief engine is placed at a midway terminal, which can be 
prepared for service on short notice. This engine protects from 
20 to 22 passenger trains per day. We originally started with re- 
lief engines at three terminal points, but the reliability of the ser- 
vice justifed cutting out all but one. Trains are held at inter- 
mediate terminals from five to ten minutes, and at terminals where 
shop or roundhouse is close to the depot we have a machinist and 
helper meet all trains. The machinist looks the engines over and 
makes any light repairs they need or can be made, while the 
helper fills or screws down grease cups. 


Terminal Repair Facilities Concentrated 


One of the possibilities of the long locomotive runs is that of 
concentrating on more adequate improvement at a few important 
terminals, instead of spreading out the appropriation to cover 
additional stalls, machine tools, ash pit facilities, etc., at a lot of 
poorly equipped intermediate terminals. The concentration of im- 
provements at the more important points will bring a bigger return 
on the investment by making posstble a higher degree of labor 


Message from Sir 


[Sir Henry Thornton, president of the Canadian National 
Railways was scheduled to address the meeting on Friday. 
He was unable to attend the meeting, however, but sent a 
message. Chairman Coleman before reading this message 
said: I have another message from a man who is a protege 
of one of the biggest railways in this country. He left this 
country a number of years ago to accept a position in 
Europe. He has since returned to Canada to take charge 
of what I suppose is one of the largest railways, due to con- 
solidation, in the world. ] 


T was with keen regret that, owing to engagements al- 
| ready made in Western Canada, I was obliged to ad- 
vise the president of the American Railway Association, 
Mr. Aishton, that it would not be possible for me to attend 
the annual meeting of the Mechanical Division of the Asso- 
ciation. 

As a member of the board of directors of the American 
Railway Association, I would request you, as chairman of 
the Mechanical Division, to convey my greetings to the 
members of that division assembled for their annual meet- 
ing, and my best wishes for the success of their discussions 
and deliberations. 

Had I been present personally, I would have said to the 
members that the board of directors of the American Rail- 
way Association, and in fact all of those charged with the 
administration of railways in the United States and Canada, 
are looking to them for help not only in maintaining that high 
degree of service which the roads generally have always 
given the public, but in improving the service still further. 

The public is probably unaware of the good work which 
is being performed, unostentatiously but effectively, by such 
bodies as yours. The spirit of co-operation and teamwork 
which exists in your division, whose members are drawn 
from many railways with diverse interests and varying con- 
ditions, is gratifying and commendable. Very many of 
the important improvements and economies in transportation 
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efficiency at these points. 

It is, of course, necessary that after an engine runs 500 miles or 
more it will require a closer inspection and more work than after it 
has completed a 150-mile run, but the length of layovers on the long 
runs has been adjusted so that the extra inspection and work will 
carry the locomotive through the long run without increasing the 
chance for engine failure, and our records show that we are now 
making greater engine mileage per failure than formerly. 


Other Discussion 


E. F. Allard (C. & N. W.): Mr. Nicholson called attention 
to the effect on fireboxes of the less frequent knocking cf fires. Is 
there any record as to just what saving there has been? 

Mr. Nicholson: I am not able to give any figures on that. 

Mr. Allard: How frequently do you find general shopings with 
the long runs as compared with the previous practice? 

Mr. Nicholson: Less, if anything. 

Mr. Jackson: The Union Pacific is not trying to get big mileage 
between general shoping. To keep our locomotives in condition 
to start out on these long runs we have got to take our loco- 
motives in more carefully. However, we figure that when we do 
take them in it is less expensive. 

Mr. Brazier: I move that a vote of thanks be extended to Mr. 
Giles for his very able paper on increasing locomotive mileage. 

(The motion was seconded and carned.) 


Henry Thornton 


service have been due to your efforts and your untiring zeal 
in the study of mechanical problems and their suggested 
solution. In these days when transportation costs are to a 
considerable extent beyond the control of the managements 
themselves, the work you are doing, having, as it does, for 
one of its main objects the development of more economical 


Sir Henry W. Thornton, K.B.E. 


operating methods, is particularly important; and I am sure, 
in voicing my personal appreciation of your efforts, I am 
speaking for the executives as a whole. I would like to 
leave this thought with you: That we are looking to you 
to help us give the public of the United States and Canada 
a transportation service which cannot be excelled anywhere 
in the world. rE 


The History of Locomotive Development 


Ninety Years of Unceasing Effort By Railways to Utilize 
Increasing Capacity and Economy 


By S. M. Vauclain* 
President, Baldwin Locomotive Works 


pelled by steam was a gun carriage built by Nicholas 

Cugnot, in Paris in 1771, while the first locomotive 
designed to run upon rails was built in 1803 by Richard 
Trevithick, a name that is still associated with the locomotive 
industry in England; a name that has received distinction as 
well in Egypt and Japan. „Strange to say, the first success- 
ful effort in locomotion by steam in America was the Oructor 
Amphibolis, constructed by Oliver 
Evans in the city of Philadelphia 
in 1804. Mr. Evans’ shops occupied 
the ground on which the United 
States Mint now stands; a site now 
surrounded by the buildings of the 
present Baldwin Locomotive Works. 
This locomotive was really a dredg- 
_ ing scow. In order to get it from 
the factory to the river it became 
necessary to use it as a locomotive 
that would operate on the streets and 
without rails to guide it. Its per- 
formance was successful, but its 
utility questionable. Even at that 
time Mr. Evans realized the advan- 
tage of using a high steam pressure 
and expanding it in the cylinder so 
as to obtain some greater economy 
in its use. 

It would be useless to attempt to 
trace the: development of the locomo- 
tive in foreign lands. Mention 
should be made, however, of the first 
locomotive with a horizontal multi- 
tubular boiler, built by Seguin in 
France in 1827; and also of the 
famous Rocket, constructed in Eng- 
land by George Stephenson in 1829. 

This locomotive was awarded the prize in a contest on the 
‘Liverpool & Manchester. It was the first locomotive to com- 
bine three basic features which are still universally employed, 
-viz., a horizontal multitubular boiler, pistons directly con- 
nected to the driving wheels, and the use of the exhaust 
-steam, which was discharged up the stack, to furnish a draft 
for the fire, and thus make possible the generation of large 
-quantities of steam in proportion to the size of the boiler. 

The first locomotive to be used in the United States was 
built in England and was named the Stourbridge Lion. It 
‘made a few trips on the Delaware & Hudson Canal Com- 
‘pany’s road at Honesdale, Pa., in 1829, but was considered 
‘too heavy for the track and bridges, and was soon withdrawn 
from service. The first locomotive actually built in America 
was the Tom Thumb, designed by Peter Cooper, a merchant 
-of Baltimore, and used experimentally on the Baltimore & 
-Ohio in 1830. It was ‘about the size of a hand car, but 
it demonstrated the practicability of steam as a motive 
‘power. Then came the Best Friend, the first locomotive built 
-for commercial purposes in this country, constructed in 1830 


A FAR AS IS KNOWN, the first vehicle to be actually pro- 


*Mr. Vauclain, because of the serious illness of his wife, was unable to 
„attend the meeting. The address was read by Vice-president Grafton 
Greenough, of the Baldwin Locomotive Works. l 


S. M. Vauclain 


at the West Point Foundry in New York for the South Caro- 
lina Railroad. This engine was very successful for about 
seven months, when its boiler exploded, because the fireman 
became annoyed at the blowing-off of steam at the safety 
valve and weighted down the lever to ease his mind. 

Old Ironsides was built by Matthias Baldwin and put in 
service in 1832 on the Philadelphia, Germantown & Norris- 
town. Its weight was five tons. It was built under great 

difficulties. Its operation, all things 

considered, was very successful. It 

was quite a while before the officers 

of the company would permit this 

locomotive to go out in the rain—on 

Hy rainy days horses were used—but 

p. one day it was caught out on the 

rails when the rain descended, and 

proved its utility to operate under 

such discouraging circumstances. 

The American locomotive has been 

out in the rain ever since. It will 

be noted that Old Ironsides had its 

driving wheels ahead of the firebox, 

with one large pair of carrying 

wheels supporting the front end of 

the engine. This added greatly to 
its adhesive qualities. 

The further development of the 
locomotive by Mr. Baldwin led him 
to introduce a four-wheeled truck, 
and in this design the driving wheels 
were placed behind the firebox, 
which materially reduced the ad- 
hesion for traction purposes. The 
truck had first been used by John 
B. Jervis in 1831, and it provided 
the flexibility of wheel-base so 
essential to locomotives that operated 
on the sharp curves and uneven tracks of that period. 

The engineers of that day seem to have realized the bene- 
fit to be derived from high pressure steam, and when Mr. 
Baldwin introduced ground metallic joints in place of canvas 
and red lead joints for steam pipes, he opened the way for 
those who were to follow him in future and employ still 
higher steam pressure. | 


About this time the Norris Locomotive Works was estab- 
‘ished. Mr. Norris succeeded in building a locomotive of 
the same total weight as Mr. Baldwin’s engine but of greater 
hauling power, by using a four-wheeled truck and placing 
the driving wheels in front of the firebox, so that a greater 
portion of the weight of the engine was utilized for trac- 
tion. The next logical step in locomotive development in 
order to gain power was to use two pairs of driving wheels, 
placing one pair in front of the firebox and one behind it. 
This was done by Henry R. Campbell in 1836, who designed 
the first American (4-4-0) type locomotive, and had such a 
machine built by James Brooks of Philadelphia. This loco- 
motive had no equalizing beams between the two pairs of 
driving wheels and, therefore, did not perform very satis- 
factorily. In 1837, however, Garrett & Eastwick of Phila- 
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delphia built a locomotive for the Beaver Meadow Railroad, 
and introduced an equalizing bar between the two pairs of 
drivers, which device was patented by Joseph Harrison, Jr., 
who later became a member of the firm known as Eastwick 
& Harrison. Quick to perceive the value of this device, 
Mr. Baldwin was so pleased with it that he purchased from 
Eastwick & Harrison the right to use and apply it to all the 
locomotives he might thereafter build. 


Rigid Wheel Base Introduced by Ross Winans 


Mr. Baldwin, ever aggressive, felt that for moving heavy 
traffic which the railways then were called upon to handle 
required locomotives of greater power than any previously 
built. He conceived the idea of a flexible beam truck which 
would enable him to build locomotives with six coupled 
wheels. Such locomotives were put in service in 1842, and 
in the year 1846 had grown into a design using eight coupled 


drivers, the first two pairs being combined in the flexible 


truck. The largest locomotives of this type weighed about 
30 tons. Ross Winans, of Baltimore, in this same year pro- 
duced a locomotive with four pairs of drivers coupled, but 
very compactly grouped and held in a rigid frame. It is 
therefore doubtless due to his courage that there was intro- 
duced and generally adopted the rigid frame construction 
now employed in our most powerful locomotives. The most 
notable of these Winans locomotives were the famous Camel 
engines, which were among the most powerful freight haulers 
of their day and were built in large numbers up to 1860. 
In the late ’40’s and early ’50’s the public desire for more 
rapid passenger service led to the employment of large driv- 
ing wheels for this class of transportation. Mr. Baldwin, 
first in the field with the Governor Paine, gave great impetus 
to the desire for better passenger locomotives. James Mil- 
holland, of the Philadelphia & Reading, whose work in 
the development of the locomotive will pass down into history, 
in 1852 constructed for that railway passenger engines hav- 
ing driving wheels 7 ft. in diameter. In detail of design, 


Trevithick’s Locomotive, 1803 


the Milholland engines were undoubtedly among the finest 
of their time. 

The Tiger, built by Mr. Baldwin in 1856, for the Penn- 
sylvania, was one of the most successful passenger locomo- 
tives of that period. It used wood for fuel and its total 
weight was some 28 tons. In this same year an engine of this 
type was built for service in the south and is still working 
every day at Valdosta, Ga., being in its sixty-eighth year. 

During the period of the Civil War almost anything that 
would run on wheels in the shape of a locomotive was ac- 
ceptable. Many remodelings were made of antiquated struc- 
tures, and locomotive designers became quite as numerous 
as the locomotives themselves. John P. Laird, at the Altoona 
shops of the Pennsylvania, was most active, and some of his 
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improvements, as for instance the Laird guide, exist today. 
Much was accomplished, and during the years intervening 
some of our railway systems began to consider the standard- 
ization of their power. This was most consistently and 
determinedly put in force by the Pennsylvania, and the 
changes of types on that system, while made regularly in 
order to keep abreast of the times, have always been given 
the most conservative consideration before adoption. 


The Wootten Boiler 


It was not until 1877 that interest was taken by the Phila- 
delphia & Reading in locomotives to burn the refuse anthra- 
cite coal then produced in large quantities at the mines, and 


Baldwin’s “Old Ironsides,” 1832 


for which no market was available. The first locomotive 
of this character was designed by John E. Wootten, of the 
railway company, and was quite successful. Owing to the 
increased demand since made upon the steam generators 
of locomotives, the use of the Wootten boiler has developed 
what is known as the wide firebox boiler, now used with all 
kinds of fuel and in all classes of service. The Wootten 
design was a great departure, in my opinion did more for 
development and increased locomotive power than any other 
improvement of that period. It was quite a while before the 
merits of this construction were acknowledged, but it is now 
universally used. 

The desire for high speed with large trains where great 
tractive power was not necessary, led to the introduction, in 
1894, of what is known as the Atlantic type locomotive, built 
to meet the requirements of the Atlantic Coast Line. This 
type was so successful that it became almost universally 
employed in passenger service, though under various names 
such as the Central Atlantic type, Chautauqua, etc. The un- 
derlying principle in each case was the same, namely, the use 
of the trailing wheel to carry the excess load involved by 
the employment of a boiler of exceptional steaming capacity 
and having a deep firebox suitable for burning bituminous 
coal. 

The increased requirements of transportation, produced 
what is now commonly known as the Pacific (4-6-2) type 
locomotive, which is in general use throughout the country 
for heavy passenger service. For the heaviest class of service 
on steep grades, the Mountain (4-8-2) type is now being 
successfully employed. l 

The first so-called Consolidation type locomotive, built 
by The Baldwin Locomotive Works in 1866, was named in 
honor of the consolidation of the various small railway lines 
now comprising the Lehigh Valley System. It was a great 
success, and upon the same principles, Consolidation locomo- 
tives of enormous size and great efficiency have continued 
to be built. 


Jury, 1923 


Compounding and Superheating 


About the year 1889, American locomotive designers be- 
came deeply interested in the compounding of locomotives. 
A considerable number of compounds of various types has 
been built and operated abroad. Almost any single expan- 
sion type then constructed was capable of having compound 
cylinders of some design applied, resulting in a more eco- 
nomical performance. Among the various types in use 
abroad were four-cylinder Mallet locomotives, originally de- 
signed for light service, and later built in large sizes for use 
in Russia. The first locomotive of this type built in the 
United States was purchased by the Baltimore & Ohio, and 
had two six-coupled units. It was exhibited at the St. Louis 


\ 


An Early Norris Locomotive 


Exposition in 1904, and later operated very successfully in 
mountain service. But inasmuch as this was a single loco- 
motive, the type did not creat sufficient interest among rail- 
way managers to come quickly into general use; and it was 
not until 1906, when James J. Hill, the Great Northern, 
purchased five of these engines on my recommendation, that 
wide-spread interest in the type was created. In order to 
get a proper estimate of their value, he isolated them and 
placed them on one section of the road, removing the loco- 
motives of all other types. These locomotives were equipped 
with leading and trailing trucks, but in other respects 
were of the same type as the locomotive that had been 
previously constructed and put in use on the Baltimore & 
Ohio. The experiment was successful and Mallet locomotives 
for steep gradients or extreme conditions became popular. 

Notwithstanding the fact that compound locomotives 
proved their economy and gave wonderful results, so far as 
economical consumption of fuel in freight service and high 
speed hauling power in passenger service were concerned, 
owing to the clearance limits prescribed, the constantly in- 
creasing size of locomotives made the use of compound 
cylinders more and more difficult. The use of superheated 
steam about this time, however, enabled engineers to pro- 
duce locomotives almost, if not quite, as efficient as the com- 
pound locomotives had proven themselves to be, and to still 
further enlarge the size of units, increase their power and 
maintain a most satisfactory performance. 

In this connection, mention should be made of two types 
of locomotives which have proved particularly successful in 
heavy freight service. These are the Mikado (2-8-2) and the 
Santa Fe (2-10-2). In both of these the trailing wheel 
principle as originated in the Atlantic type, has been applied 
for the, purpose of providing increased boiler capacity. 
Furthermore, there is an added advantage in the trailer, as 
it provides a guide when running backward. 

The standardization of locomotives by the Railway Ad- 
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ministration was a great benefit, as the consideration of the 
designs resulted in a much closer intercourse and exchange 
of thought among motive power men than could have been 
obtained in any other way; and while none of the classes 
developed will be continued in their entirety, many recent 
designs have as their bases administration locomotives. 
_ There has at all times been an unceasing effort on the part 
of railway managers to use locomotives not only of greater 
capacity, but also of greater economy. Determined and loyal 
support has been given to every invention or contrivance 
intended to improve the efficiency of the locomotive and thus 
enable it to accomplish more work. To one who has given 
his whole life to this work and who has had opportunity to 
note the changes made from time to time in locomotive de- 
signs and appliances, the modern locomotive may be looked 
upon with some satisfaction; but also with a realization that 
the end has not been reached, and that the inventive genius 
of the future motive power experts will considerably change 
its form and increase its durability, efficiency and economy. 
When the Giffard injector supplanted the pump for forc- 
ing water into the boiler, it proved a feed-water regulating 
device that enabled an engineer to operate his locomotive 
with absolute confidence. Now these same wonderful de- 
vices are being replaced by. feed-water heaters and purifiers 
operated by exhaust steam. Can we not expect in the future 
an improvement that will purify the water before it enters the 
pump and thus prolong the life of flues and fireboxes? 
When the size of locomotives had grown beyond the en- 
durance power of the fireman to supply coal in proper quan- 
tity, the mechanical stoker came into play not only to relieve 
him of this back-breaking recreation, but also to supply the 
requisite amount of fuel and in a proper manner mechanically 
to the firebox. The superheater, the mechanical stoker, the 
feed-water heater and the power reverse gear are now absolute 
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Baldwin Flexible Beam Truck 


requirements on the modern high duty locomotive. The 
firebrick arch in its perfected form, a perfection that has re- 
quired some 50 years to accomplish, is indispensable. 

The trailing wheels under our large locomotives, some of 
them carrying as much as 60,000 Ib. of weight, have suggested 
the use of what is commonly known as the booster. This 
mechanical contrivance is simply a small steam engine at- 
tached to the locomotive trailing wheels, automatically con- 
trolled so that the weight carried by the trailing wheels can 
be utilized for starting heavy trains or overcoming of short 
grades which govern the tonnage that can be hauled over cer- 
tain divisions of the road. By this means trailing wheel 
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locomotives in many classes of service can be made much 
more remunerative in their operation. 

For many years the locomotive has been considered by the 
layman the most extravagant steam user and coal burning 
device in existence. This is entirely erroneous. The Penn- 
sylvania at the present time is having built 475 locomotives 
with a tractive effort of 87,000 1b., equipped with mechanical 
stokers, fire brick arches, feed water heaters and super- 
heaters of the most advanced type. The cylinders are op- 
erated at half-stroke cut-off when developing full tractive 
effort, and the coal consumption per horsepower by actual 
test is equal to that of some of our best electrical power 
houses where turbines and condensers are employed, namely 
an indicated horsepower-hour for 1.83 Ib. of coal. Every user 
of locomotives should examine carefully the construction of 
these engines. Notwithstanding the fact that they carry 
250 lb. boiler pressure, there are many features employed 
worthy of general adoption. 

A successful effort is now being made by railway managers 
to increase locomotive mileage by increasing the length of 
runs, and on a number of roads, notably in oil-burning dis- 
tricts, passenger trains are being run over five, six or seven 
hundred miles without change, except as to engine crews. 
One of the important factors responsible for the success of 
this method of operation is the use of hard grease as a lubri- 
cant, as this has eliminated much of the “oiling around.” 


American Transportation Facilities Best in the World 


Locomotive development during the past 90 years has been 
due entirely to the constantly increasing demand of business 
for better and cheaper transportation. The railway systems 
we now enjoy have been made possible by the enterprise of 
our pioneer railway builders of the past, who were cour- 
ageously supported financially by the public as investors. 
The people of the United States quickly realized the pros- 
perity that would follow the Iron Trail. Foreign investors 
were quick to absorb our railway securities and the twentieth 
century found us far better equipped with transportation 
facilities than any nation in the world. 

This prosperity was naturally noticeable and perhaps in 
excess of that pertaining to other industries. The political 


Locomotive Built in 1866 and Still in Service 


aspirants to fame seized upon the opportunity offered for 
establishing some very serious opinions among our business 
friends. The regulation of transportation, as to quality of 
service, methods of accounting and regulation of rates were 
soon paramount considerations and indulged in not only by 
our national legislators, but by state governments as well. 
The transportation horse was well curried but poorly fed, 
soon its bones were more in evidence than before so-called 
scientific management and regulation had been introduced. 

What was intended for regulation in many instances proved 
to be strangulation, but by superhuman effort our great 
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transportation lines were maintained equal to our business 
requirements. Terminal facilities had been perfected, the 
right of way made staunch and secure, by using new bridges, 
heavier rails and all other underlying requirements for the 
operation of maximum cars and locomotives. 

The large expenditure of $1,540,000,000 this year by the 
railway systems of this country to perfect and provide their 
facilities to enable the general business of the country to pro- 
ceed without interruption, is well known by all. A further 
reflection shows that an annual increase of 7 per cent in our 
requirements, will during the next 10 years require at least a 
7 per cent increase in railway construction and equipment in 


The Original Consolidation Type Locomotive, Built in 1866 
for the Lehigh Valley 


order to keep abreast of the demands of an exacting public. 
In other words, an expenditure of approximately $1,500,000- 
000 must be made annually during the next decade if we are 
to have dependable and proper service. 

Over 4,000 new locomotives will be placed in service by 
our railways this year, capable of developing in the aggre- 
gate over 10,000,000 horsepower. 


Public Opinion Must Be Put Straight 


The time has now arrived when public opinion regarding 
the railway transportation systems of this country and the 
operating devices employed thereon must be put straight. 
There should be a campaign for the dissemination of infor- 
mation and facts concerning terminal facilities, extension 
of lines, and reduction of delays, also as to the improved 
mechanical appliances, that are vitally necessary to safety 
and service, not alone applicable to locomotives but also to 
other equipment, and the facilities that must be employed to 
maintain and keep in proper repair the modern high duty 
rolling stock, so that once more the general public will have 
confidence in the various railway organizations and will 
point to their accomplishments with a great degree of pride. 

The general business of the country cannot progress faster 
than its transportation facilities will permit. The produc- 
tiveness of our farms and workshops will go for naught 
if we do not have more efficient and more rapid facilities 
for the distribution of our products. The way to increase 
prosperity is to increase our general business, and to promote 
our transportation facilities and various public utilities by 
confidence and financial support, coupled with the creation of 
more efficient and economical devices in transportation equip- 
ment. We must all go out into the highways and byways 
of business, and speak to our business friends, encourage 
them to address their associates and workmen as to the 
necessity of abandoning the demagogue, political or other- 
wise, and to create among the general public a return of con- 
fidence in the vast army of transportation managers now 
responsible for the future of our country, and to become 
stockholders in all public utilities that contribute to our 
greatness, and especially the American railway. 


Increasing Efficiency of Modern Locomotives 


Changes Suggested in Various Details of Design—Part 
Played by Operating Department 


ALTASAR MARTINEZ, representing the National Railways of 
Mexico and operated lines, read the following paper de- 
scribing a new device that is being applied to Mexican loco- 

motives. 


Draft Regulator and Low Degree Superheater 


Under the subject of “Increased Locomotive Efficiency” I wish 
to offer remarks in reference to a combined draft distributing 
deflector and low degree steam superheater, which has been tried 
out and is being applied generally to the locomotives on the Na- 
tional Railways of Mexico and Operated Lines. © 

Since the advent of the locomotive as a power unit, one of the 
principal problems has been the question of proper drafting and 
distribution of heat to the entire heating surfaces of the firebox 
and flues. The maximum capacity of a locomotive can only be 
obtained through perfect combustion in the firebox and by the 
total and uniform utilization of heating surfaces, together with 
a proper circulation of water in the boiler. 

With the standard Master Mechanics and other draft appliances 
commonly in use, the center and lower boiler tubes burn out and 
require renewal sooner than the balance of the tubes and the 
center and lower parts of the flue sheets show the effect of ex- 
cessive temperature more than any of the lateral or upper parts of 
the flue sheets or of the flues in the corresponding parts of 
sheets. Therefore, it can plainly be seen that the greater portion 
of the gases passing at a very high temperature from the firebox 
have followed the path of least resistance, that is, through a 
triangular section of the flues with the base at the bottom of the 
flue sheet leading up to, or near the center of the sheet. Due to 
the fact that the exhaust jet is centrally located in the smoke- 
box and that the area of the point of suction is a great deal less 
than the grate area of the firebox, it follows that the tendency 
of the gases or products of combustion is to be drawn through 
the triangular flue section referred to. 

The device we are using is a hollow plate practically correspond- 
ing to the dimensions of the periphery row of flues, and placed 
transversely in the smokebox and parallel to the front flue sheet, 
at a distance of from 3 to 4 in. from it, thereby retarding to a 
certain extent the flow of gases through the center section of 
flues and at the same time creating an increased use of the outer 
and upper flues, which has the effect of spreading the fire and 
causing the flames to uniformly heat not only the crown sheet but 
the side sheets as well. 

As a proof of this statement, after one and a half year’s service 
in the smokebox of an oil-burner locomotive, the device was re- 
moved and it was found that the impinging of the sand against 
the plate had created an equal erosion opposite each flue. 

By these means we accomplish the utilization of the entire 
heating surfaces of the firebox and flues, with a consequent and 
natural increase in the thermal efficiency of the boiler and a better 
combustion over the entire grate surfaces, resulting from an even 
and more constant pull over the fire surface; besides, operation of 
locomotives equipped with this device demonstrates that the fire 
burns evenly over the entire grate surface, and that as a result 
there is considerable economy obtained in fuel. 

In addition to a more complete distribution of draft, the de- 
flector plate being a hollow one, either part or all of the steam 
may pass through it, thus delivering to the cylinders a steam of 
fairly dry quality which may be termed a low degree of super- 
heated steam. Practice has proven that there is sufficient heat 
taken up by the steam while passing through this device to about 
offset any tendency to condensation during the period of expansion 
in the cylinder. 

The drying out of steam or low degree superheating is accom- 
plished by allowing the steam to pass through the plate, which 
maintains a high temperature owing to the impinging and friction 
of the hot gases as they are expelled from the tubes. 

As previously stated, the combined heat distributing deflector 
and low degree steam superheater was thoroughly tested during 
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18 months, four years ago, by the National Railways of Mexico. 
At the present time there are 150 locomotives, both oil and coal 
burners, equipped with this device and it has been decided that the 
remaining locomotives should be so equipped: 


The general results obtained with the use of this device are as 
follows: (1) a 13 per cent fuel economy when burning oil; 
(2) a 15 per cent fuel economy when burning coal; (3) a reduc- 
tion of 9 per cent in water consumption; (4) a very noticeable 
decrease in staybolt breakage; (5) a substantial decrease in en- 
gine failures due to leakage of flues; (6) the temperature of steam 
in the cylinders of the locomotive increases 32 deg. F. above the 
corresponding steam temperature at 200 tb. boiler pressure; (7) 
a proper and sufficient draft can be obtained through the flues and 
around the periphery of the deflector plate, with an increased 
nozzle opening of approximately 3 per cent; (8) no difficulty is 
experienced in keeping dry pipe and steam pipe joints tight, as this 
particular construction provides sufficient flexibility to permit ex- 
pansion and contraction without setting up undue strains at dry 
pipe and steam pipe joints; (9) one noticeable feature in con- 
nection with this device is that there has not been any trouble 
experienced with flues becoming stopped up. This is explained by 
the fact that all of the flues are uniformly working. 

We have demonstrated to our own satisfaction that the engines 
are easily lubricated and such lubrication is maintained as easily as 
in the case of the saturated steam locomotive. 


No special oil is required for the lubrication of locomotives 
equipped with this device, and no difficulty has been experienced 
as to packing or valves blowing. 

There are many other salient points in connection with this 
device, such as reduction in running and enginehouse repairs, 
conservation of cylinder and piston packing, etc., all of which have 
convinced us of the high sustained over-all efficiency of loco- 
motives equipped with this device. 1 will not attempt to cover 
these points in detail, as we believe it would be easier and more 
satisfactory for you to send your own representatives down, 
who will see for themselves and testify to my statements. 


Lighter Weight and Increased Power from 
Special Steels and Use of Three Cylinders 


A. H. Ferrers (U. P.): We sometimes forget that the 
efficiency of the modern locomotive is as much a matter of proper 
Operating conditions as of design. However well a locomotive may 
be designed we must realize in practice the operating efficiencies 
by taking advantage of the many daily factors that go toward 
wasting or .conserving locomotive fuel and locomotive service 
hours. When full advantage is taken of these factors the ulti- 
mate economy is reached. 


The mere addition to a locomotive of a number of well recog- 
nized economical devices does not necessarily produce economy in 
ultimate operation, but the well planned and scientific application 
of certain of these devices, based upon their reaction to specific 
operating conditions, will produce the economies sought. 


The last ten years have been marked by a pronounced effort 
toward increasing the thermal efficiency of the locomotive, as 
noted by the adoption of the superheater, feed water heater, ex- 
haust steam injector, brick arch, syphon, etc. 


Other devices contemplate improvement of mechanical operation, 
including many well designed specialties of earned recognized 
merit, and others that have not yet been proven. In contemplating 
the addition of these economy producing devices to a given design, 
we should try to strike a balance, so far as possible, between 
fuel and operating economies thus produced, and the extra main- 
tenance and time out of service, which the addition of a large 
number of these devices is liable to entail. A 25 per cent saving 
in fuel is only a saving during the time the locomotive is in 
actual operation. A well designed conventional type of locomotive 
without economy producing adjuncts will earn a better reputation 
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on the road than a poorly designed locomotive with plenty of 
economy accessories. 

It is possibly true that the modern locomotive design has reached 
a point where further progress will be slow and laborious—there 
are, however, some further possibilities, particularly in the matter 
of improving the horse-power weight ratio. It is possible that 


lighter designs will be built in the future, without in any way 


impairing the strength, by taking advantage of better materials 
and improved ideas. At present there is undoubtedly an oppor- 
tunity for eliminating a part of the weight of the heavy conven- 
tional design of locomotive frame, which is uneconomical for 
two reasons; first, on account of the poor stress distribution of 
metal; second, on account of large sections in cast steel working 
out poorly in foundry practice. Cylinders are also too heavy and 
should be designed more frequently in cast steel, with proper 
wearing bushings. 

In the future I believe that staybolts will be made of high- 
grade alloy steels, having a tensile strength two or three times 
that of the present iron staybolts, with as good or superior fatigue 
properties. This seems possible, particularly in view of the large 
introduction of flexible staybolts. 

We have not yet reached the ultimate limit in the reduction 
of reciprocating weights made possible by the use of still better 
materials. 

In the last few years the metallurgist has presented the loco- 
motive designer with a valuable heritage in highly improved steels, 
bearing alloys, etc., in which the designer is not always permitted 
to invest for his employer, who unfortunately so frequently sees 
only the first cost, and not the dividends. Limitations in this 
direction are deplorable and tend to stunt real progress. 

‘We should abandon the practice of buying locomotives like 
we buy a pair of shoes—ready-made. If we can design a fair 
locomotive in four months and one good one in six months, we can 
design a better one in a year or more, and the dividends on the 
extra time involved will be large. 

The modern trend toward longer locomotive runs calls for 
the use of the best materials that science can produce, coupled 
with a new effort by the designer to incorporate a real stamina, 
as the locomotive of tomorrow will be called upon to run a modern 
marathon in place of the 100-yard dash of our past experience in 
locomotive runs. 

Acknowledging that the modern locomotive has about reached 
the available limitation of individual axle load, and that little 
further can be expected in this direction or in the increase in 
number of axles available for traction, it would appear that any 
improvement that could be made in the conventional adhesion 
factor of four to one would give the designer a new hold upon 
the problem of how to build a more powerful locomotive within 
the present weight limitation. 

As the present adhesion ratio of the two-cylinder locomotive is 
definitely fixed within narrow limitations, it is my belief that. the 
possibilities of the three-cylinder simple locomotive will soon be 
exploited. The adoption of a third cylinder makes it possible 
safely to reduce the factor of adhesion to 3.5 or less, whereby 
a proportionate amount of tractive force can be developed with- 
out increasing the present axle load. 

It is my thought that a carefully proportioned pirecevitnde: 
simple locomotive with its uniform torque and increased starting 
effort is worthy of a great deal of study in connection with the 
problem of starting and handling our SXeevely: heavy modern 
passenger trains. 


Operating Department May 
Secure Locomotive Efficiency 


W. L. Robinson (B. & O.): It is generally understood that 
proper maintenance, particularly of fuel and capacity increasing 
devices, is essential for efficient operation, and it is further gen- 
erally recognized that adequate locomotive terminals and facilities 
for promptly caring for existing power is necessary. It is under- 
stood that many terminals are undergoing re-arrangement of lay- 
outs and re-designed facilities for inspection, coaling and clean- 
ing of fires. The efficient operation of the best designed and 
most modern locomotives is dependent upon such handling at 
the terminals as will insure flues being properly cleaned, super- 
heater elements functioning properly, smokebox air leaks elimi- 
nated, etc. The installation of proper methods of cleaning out 
carbon from the exhaust passages of cylinders is worthy of con- 
sideration. Cases have come under observation where an engine 


RAILWAY MECHANICAL ENGINEER 


Vor. 97, No. 7 


was not performing satisfactorily, but when exhaust passages 
were cleared of carbon, the operation was equal to what it was 
when the engine was received from the builders. 

Assuming that the mechanical maintenance and handling forces 
are approaching an efficient basis, attention is directed to features 
commonly classed as belonging to the transportation or operating 
department, which if given proper consideration further promote 
efficiency, among which may be mentioned the following: 

1. Determination of greatest gross ton-mileage per hour of 
crew time or proper tonnage rating and maintenance of highest 
economical train load. 

2. Necessary competent road supervision for instruction of 
engine crews as to what is expected of them to get the most out 
of improved design and proven fuel and capacity increasing 
devices. 

3. Disbursement of a continuous uniform quality of fuel. 
Some coal is too good for railroad use, some not good enough; 
however, it is preferable to have uniformity in order that the 
crew may know definitely what to expect. - 

4. Encouragement and insistence on engineers definitely da 
termining the cause of locomotives not efficiently operating and 
reporting the irregularities or defects correctly. 

5. Serious study of local conditions to determine by what 
methods increased miles per day may be obtained from locomo- 
tives. On a large railroad, one territory may obtain good results 
by extending the runs over more than one division, another terri- 
tory by assignment of locomotives to regular crews and another 
by the extension of the turn-around system. 

6. Scheduling of freight trains, thereby permitting roundhouse 
forces to anticipate when locomotives have to be available. 

7. ‘Proper classification and dispatching of trains, making them 
up so they require little or no switching at congested points, 
thereby reducing yard delays and permitting of increased amount 
of “main-tracking,” as well as longer runs of locomotives. A 
study of the instructions regarding “System, Divisional and 
Through Classification of Freight Service,” in effect on the 
B. & O., prepared by E. T. Horn, chief of yard and terminal 
operation, cover what has generally proven beneficial. 

8. Increased attention to the cost of operation of the various 
types and classes of locomotives in order that the total cost of 
operation of the various classes can be determined. The cost 
of fuel and wages generally runs over 50 per cent of the cost 
of operation and at present many roads made studies of fuel and 
wage cost, but are handicapped through inability to obtain the 
maintenance cost by types or classes of locomotives. 

9. Satisfactory water supply in order to reduce the necessity 
at shop terminals for delays incident to frequent boiler washing, 
repairing boiler leaks, etc. 

The last thought that I had in mind was expressed in a most 
effective manner by Mr. Storey yesterday in his talk, that was 
with relation to bringing about a better understanding between the 
various departments. 

I have had considerable experience in some of the various 
departments and I think that the average mechanical man—I 
mean in the minor class to which I belong—should better under- 
stand the transportation officer and that the transportation 
oficer—the minor ones I am speaking of—should better under- 
stand the mechanical officer. I think that is one of the best 
ways of increasing efficiency on the modern locomotives, a better 
understanding between the roundhouse foreman and the yard- 
master and those people down to and below the rank of 
superintendent. 


General Comments 


C. A. Seley: I hesitate to take issue with my friend, Fetters, 
but there is one point in his paper about which I would like to 
raise a warning, that is regarding steel staybolts. A friend of 
mine some years ago, in charge of a road, a subsidiary of the 
Steel Corporation, said to me, “Why can’t we use steel for 
staybolts ?” 

I said, “There is a very good reason and, as proof of that 
reason, there is not a steel staybolt in any locomotive in the 
United States that I know of.” 

“Well,” he said, “look at the improvement there has been in 
steel in the last few years. You can tie steel in a double bow 
knot and do all of these things that you could not do formerly, 
and that is what you need in a staybolt.” 

I said, “Try it and let me know what the results are.” 


Jury, 1923 


I did not see the man for some time, but another representative 
saw this man within a few weeks and he said, “I will take off 
my hat to Mr, Seley. I got some chrome-alloy steel, the finest 
I could get at Pittsburgh; you could do everything with it in a 
laboratory. I made it into staybolts and put it into the boiler, 
but it didn’t last a week.” 

Another western road some years ago thought it would try 
steel for staybolts and got some soft steel and put it in. It lasted 
a while and then it commenced to break, but the unfortunate 
feature of the breakage was the fact that the bolts broke in 
bunches. You are all aware of the breakage of steel axles, 
crank pins and other parts and doubtlessly have noticed the 
rather fresh break that sometimes made you wonder what sort 
of a blow or push or twist or strain could be put on fresh 
material to do that. It is a characteristic of steel to break in a 
curious fashion, on account of its homogeneity. Staybolt iron on 
the contrary is built up. As a result you get your fracture 
time when you don’t know much about it, and that is when you 
are firing up, when your firebox is full of smoke, when you 
can’t observe the action of the staybolt, and that is the time 
that it gets a little check. 

That starts the progressive fracture and final failure of the 
staybolt. There are certain things you can do to lessen the 
breakage of staybolts by design. It is not necessary to go into 
that in this connection, but as regards the use of steel, permit 
me to make at least the warning, “Try it if you like.” 

It is a fact that steel is permitted for staybolts in the marine 
service of the United States. I have talked with the General in 
Washington and he admitted it and said he was sorry, but he 
couldn’t help it. He also said that any engineer having trouble 
with steel staybolts in a marine boiler generally stops the trouble 
by putting in an iron one. 

Another point I would like to bring up is efficiency; whether 
it is real or whether it is only apparent. In that connection, the 
remarks of Mr. Aishton with reference to getting acquainted with 
all the accounting methods were very pertinent. The cost of 
all these things, in the final analysis, is what counts, and we 
want to get the proper distribution of all the costs in making 
tests of new devices or materials that are on the road, of different 
classes of locomotives against one another, etc. 

I was struck with the application of that idea on the discussion 
of the stoker. It is true that the stoker will permit the use of 
an inferior fuel and has rather encouraged the use of an inferior 
fuel. Why shouldn’t it? What is the ultimate cost? There 
is the true measure. 

(We do things on a railroad in rather a rough fashion. Very 
often we have been computing these results in ton-miles. What 
does a ton-mile mean? You multiply the number of tons by the 
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number of miles and you get ton-miles, but in making a test on 
a locomotive, particularly on a freight run, you are not taking 
into account the more important factor, that is, the question of 
time. An engine may take twice the hours that another engine 
takes in going over the road, but you get the same ton-miles. 

As an instance of that, recently a test was made on the N. C. 
& St. L., a syphon-equipped engine produced a result in ton- 
miles of a saving of 10.7 1b. of fuel, but in addition to that there 
was a time saving of 6.55 per cent. Now, there was something 
worth while. The operating officers of that road think more 
of that time saved than they do of the coal, and it occurred to 
me to combine those two expressions into one of saving, “ton- 
mile-hours,” and I got a result of 16% per cent. The question 
of time is an element in costs on a railroad, whatever you do. 

In this connection I would refer you to a recent discussion 
in the New York Railroad Club where Col. Emerson, of the 
U. S. A., gave a very pertinent discussion of ton-mile-hours, or 
elapsed time, in reference to the real cost of relative operations. 

GRAFTON GREENOUGH (Baldwin Locomotive Works): The 
thing which affects the efficiency of a locomotive is its ability 
to grow. It has two limitations. One of these may be termed 
financial and the other physical. The financial limitations are 
those that can be removed. Those things have been discussed. 
They are discussed on every road. They are discussed with 
almost every order for locomotives which is placed. Those 
are the things that can be removed. The physical limitations 
of the tunnels, the gage of track, the quality of the road, its 
ability to stand a load, those are the things which are ultimately 
going to be the limiting factor as to what we are able to do with 
the locomotive until they are removed. 

Now the strange, paradoxical aspect of this situation is that 
those very limitations up to the present time are the things which 
have made it necessary, irrespective of financial cost or con- 
venience to bring the locomotive to the state of economical 
efficiency which it now enjoys. For instance, if we had had 
roadbeds of imfinite stability it would not have been necessary 
to go into the matter of counterbalancing and the use of higher 
grade steels for moving parts so that the dynamic augment 
would be reduced to a minimum. Had it not been for the 
limitations in height and width it would not have been necessary 
for us to use the superheater and various other devices to get 
all that is possible out of a boiler in a limited space of time. 

The one thought that I wish to leave with you is that we 
should try to overcome the financial! difficulties so that we would 
plan for the future instead of the present. The time is coming 
when we will have seriously to consider what is to be done to 
get more room in which to put the tremendous units of power 
which we are now making and developing. 
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Locomotives Ready for Shipment, Eddystone Plant, Baldwin Locomotive Works 


Report of the Committee on Loading Rules 


New Regulations Added for the Pyramidal Loading of 
Straight Concrete Pipe on Flat Cars 


URING the past year, the committee as a whole, as well 
D as subcommittees, have held meetings with shippers con- 
cerning recommendations for changes and additions to the 
loading rules. A number of suggestions for changes in the 
rules were also received from the members. Trial loads, em- 
bodying new forms of loading, were sent out and carefully fol- 
lowed to destination in order to determine the safety and prac- 
ticability of such loadings. In its work, your committee has had 
the hearty co-operation of the steel and automobile industries and 
is indebted to their representatives for their able assistance. 
As a result of these deliberations the committee submits the fol- 
lowing recommendations for changes in the rules for your ap- 
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Fig. 110-A—Loading of Straight End Concrete Pipe on Flat 
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proval and submission to letter ballot for adoption by the Mechani- 
cal Division: 


Rue 5 


To make clear to the shipper what weight of lading may be 
placed on cars, the following additional note is proposed: 
- “Where cars are marked with capacity, 80,000 lb. or over, they 
can be loaded to the above ‘Load Weight Limits; except where 
other load limit markings are stenciled on the cars.” 


RULE 9 X 


The wording of the section (a) of this rule has been revised as 
follows to clarify the meaning; the principle of the rule or per- 
mitted load weights has not been changed: 

“(a) For loads carried on one bearing-piece per car (with or 
without sliding-pieces) located at or near center of car, the weight 
of lading must not exceed two-thirds the capacity of car when car- 
ried on flat or drop-end gondola cars of all-steel or steel under- 
frame construction, or on flat or drop-end gondola cars of wooden 
construction having more than two truss rods. On all-steel or 
steel underframe flat or drop-end gondola cars constructed with 
fish-belly girders, the weight of lading must not exceed three- 
quarters of the capacity of car.” 

It is recommended to omit reference to Fig. 68 in fourth line of 
Rule 9 (e) and relocate bearing-piece on middle car of Fig. 67. 
Fig. 68 does not apply to this rule. The bearing-piece on middle 
car of Fig. 67 should be relocated on account of weight limits. 


Rur 19 


This rule is revised as follows to take care of special material, 
such as bridge girders, columns, etc., that are heavy at one end: 

“All carrying cars must be considered of the same capacity as 
the one of lesser capacity, except where the lading consists of spe- 
cially constructed material that is heavy at one end. Care should 
be taken not to excecd weight restrictions covered in Rules 9 (a), 
9 (b) and 9 (c) for each carrying car.” 


RULE 21 


This rule is revised as follows to permit securing the lift lever 
where it cannot be readily disconnected from the coupler lock lift: 


z 


“The cars must be jacked apart by placing one jack on each side 
of the coupler, separating the cars until the couplers are pulled out 
to the fullest extent, inserting metal blocks (except cast iron) to 
completely fill the space between horn of coupler and end sill, dis- 
connecting the lock pin connection (where practical) or securing 
the lift lever so as to render it inoperative. See Figs. 3 and 4. 


“Note.-—Composite spacing block, as shown on Fig. 3-A, may be 
used as an alternative arrangement for twin or triple loads.” 


Ru Le 27 


In the twelfth and thirteenth lines it is proposed to change the 
reference “Figs. 48 or 53” to read “Figs. 49 and 53.” Fig. 48 is 
obsolete. Fig. 49 is included as an additional reference. 


RULE 28 


The rule is revised, as shown below, to overcome the difficulty 
experienced by shippers in obtaining the required 4-in. clearance 
between lading and floor of car with flexible material. The com- 
mittee considered this safe on steel or steel underframe cars. 

“Bearing-pieces must never be placed between bolster and end 
of car, unless special provision is made therefor in detail instruc- 
tions. When there is but one bearing-piece on a car, it must be 
placed at least 12 in. from center of bolster toward center of car. 
Sliding-pieces should preferably be placed over the car body-bol- 
ster, but in the case of flexible material, in order to obtain the re- 
quired 4-in, clearance from floor of car, the sliding-pieces may be 
placed not more than 18 in. ahead of center line of bolster on cars 
of steel or steel underframe construction.” 


Rute 155 


The second paragraph of this rule is revised to omit reference 
to 10-in. clearance between lading at the doorway and inside of the 
door line. In maintaining the 10-in. clearance, material loaded 
longitudinally with the car works out between the sides of the car 
and tiers at the doorway. The revised rule permits loading mate- 
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Fig. 110-B—Loading of Straight End Concrete Pipe on Fiat. 
Cars 


rial at the doorway to the inside line of the car. This will prevent 
material loaded longitudinally from working out of place. 

It is proposed to change Fig. 39 to conform to the proposed 
change in Rule 155. 


Rute 207 


This rule is revised to omit reference to form of loading shown 
on Figs. 47 and 48, which are obsolete, and placed on basis of 
loading shown in Fig. 49, which is the form in common use. It is 
proposed to omit Figs. 47 and 48 from the rules. 

“Large girders loaded on flat side on flat cars, must always be 
carried on bearing-pieces not less than 3 in. by 8 in. in section. 
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Bearing-pieccs must be placed near each bolster and not more than 
18 in. from center line of bolster. Spacing planks not less than 
2 in. by 8 in. in section must be placed between consecutive girders 
and girders must be clamped together as shown in Fig. 49. Top 
clamping pieces to be not less than 4 in. by 6 in. in section (hard- 
wood with Y2-in. bolts in each end to prevent splitting) and vertical 
rods not less than | in. in diameter, passing through bearing-piece, 
floor of car and cleat 2 in. by 4 in. by 18 in. placed longitudinally 
nuder floor of car. With loads 24 in. in height or over, braces 
must be added as shown in Fig. 53.” 

It is proposed to omit the last three lines of the note at bottom 
of Fig. 49, reading as follows: “When bearing- pieces must be 
bolted through floor and cleat. as shown in Fig. 37.” The bearing- 
Pieces referred to are secured by rods passing through bearing- 
pieces and floor of car, as shown on Fig. 49, and latter portion of 
note is unnecessary. 

Rute 208 


The first paragraph of this rule is revised to permit loading 
girders and halt-roof trusses (single loads) without bearing-pieces 
where they can be so loaded without damage to the material. 

“Open girders, half-roof trusses, and similar material, loaded on 
single gondola cars, as shown in Fig. 50, must rest on two bearing- 
Pieces when bearing-pieces are necessary to protect car and lading. 
When loaded on single gondola car with overhang protected by an 
idler, as shown in Fig. 50-A, two bearing-pieces not less than 6 in. 
wide and 4 in. thick must be used. On all loads, whether sup- 
ported by bearing-pieces or not, two timbers not less than 4 in. by 
6 in. must be placed above lower chord of trusses or girders, and 
securely bolted through bearing-pieces, floor and longitudinal cleat 
under floor. Load must be secured from shifting transversely by 
pairs of 4-in. by 5 in. hardwood stakes or green saplings 5 in. in 
diameter at center, and opposite stakes fastened together by means 
of two lin. by 6-in. tie boards, one on each side of stake, and se- 
cured at each end by three ten-penny wire nails, the boards passing 
under and touching top chords of trusses or girders. Two blocks 
abcut a foot in length and of sufficient height to block outside 
girders must be securely nailed with not less than six ten-penny 
wire nails between tie boards against outside girders. Diagonal 
braces must be fastened to stakes and cross-tie boards.” i 


RuLe 223 


This rule has been revised as follows to permit increased length 
of overhang where cars of long wheel base are used. 

“This method of loading, as shown by Figs. 58, 59 and 60, may 
be made use of to load long lattice girders, columns, one-half roof 
trusses and similar material that would be injured if loaded on 
more than one car. The total length of material loaded in this 
manner shall not exceed twice the distance between center of bear- 
ing pieces plus 5 ft, where the material ts of uniform weight 
throughout its length. Where the material ts of special construc- 
tion, with light overhang, a length of overhang not to exceed 70 
per cent of the distance between center of bearing-pieces will be 
permitted. In all cases the limits in Rules 13 and 221 for length, 
width and height of overhang shall not be exceeded. From a point 
of safety in transit, it is a very undesirable method and should be 
used only when absolutely necessary. A maximum limit of 80,000 
pounds is placed on loads of this character.” 


RULE 224 


It is proposed to omit from the last paragraph reference to Rule 
207, making last sentence of paragraph read as follows: “To pre- 
vent longitudinal motion, plates or clamps should be applied in the 
most suitable manner.” Rule 207 is no longer applicable. 


Rute 225 

To conform with the proposed revision of Rule 28, this rule is 
revised as follows: 

“Bearing-pieces must never be placed between bolster and end of 
car, unless special provision is made therefor in detail instructions. 
When there is but one bearing-piece per car, either on floor or on 
top of car sides, it must be placed at least 12 in, from center of 
car body-bolster toward center of car. Sliding-pieces should pref- 
erably be placed over the car body-bolster, but in the case of flexi- 
ble material, in order to obtain the required 4-in. clearance from 
floor of car, the sliding-pieces may be placed not more than 18 in. 
ahead of center line of bolster on cars of steel or steel underframe 
construction.” 

Rute 227-B 


It is proposed to change the limit for height of load in paragraph 
(g) from 6 ft. to 7 ft., making the paragraph read, “Loads are 
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limited to 7 ft. in height. For allowable weight of load see General 
Rules 9-A, 9-B and 9-C.” 

The width of twin and triple loads is greatly restricted on drop- 
end gondola cars that are narrow between end gate stops, and it is 
necessary to load 7 ft. high to get the load allowance permitted 
under Rules 5 and 9. 

Rute 227-D 


In the first line of the third paragraph, it is proposed to change 
the limit for height of load from 6 ft. to 7 ft., making the para- 
graph read, “Loads 4 ft. and not over 7 ft. in height, two binders, 
located between bearing-pieces, each binder to be located 3 ft. from 
bearing-piece.” 

The change is proposed to conform with change in Rule 227-B, 
Paragraph (g). 

Fic. 61 

It is proposed to show the bearing-piece at right side of cut, on 
top of car side in place of below the top of car side, to conform 
with requirements of Rule 229. 


SKETCH A— Pace 117 


It is proposed to change the note reading “wrought iron plate” 
to read “iron or steel plate,” to permit use of material available at 
the mills. l 


Rules for Loading Rolled Material of Small 


Sectional Area, Rails, Etc., on Open Cars 


It is proposed to include General Rule 15 with the group of 
general rules shown for this class of lading. General Rule 15 
covers the wiring together of opposite stakes and applies to the 
side stakes mentioned in the detail rules under this group. 


Rute 302 


Rule 302: It is proposed to omit the fourth paragraph of this 
rule. The paragraph does not adequately cover boiler shells 
loaded on two or more cars and as this is a special shipment it is 
recommended that reference to same be omitted from the rules. 


New Rute 400-4 


It is proposed to add a new rule on pyramidal loading of 
straight end concrete pipe on flat cars, as follows: 

Rule 400-A. Pipe must not be loaded more than 6 ft. 6 in. 
high from floor of car. 

Pipe 12 in. to 32 in. in diameter to be loaded in pyramidal form 
as per Figs. 110-A and 110-B. 

Corrugated pipe must be stepped back from end, one-half length 
of one pipe; smooth pipe must be stepped back full length of one 
pipe when end bulkhead ts not used. 

When necessary to load out to a flush end, a suitable bulkhead 
with a crassarm on each course above bottom course, as per Fig. 
110-B, must be placed on eack end, tied with a rod not less than 
Y in. in diameter or four strands of ¥% in. diameter wire from 
bulkhead to bulkhead through top course of pipe or along center 
line of load near top. Bulkhead to consist of one 2 in. by 6 in. 
upright chocked at floor with one 4 in. by 4 in. by 8 in. block, 
or two 2-in. by 4-in. properly spiked to floor, and one 2 in. by 6 in. 


‘cross arm fastened to upright with five forty-penny nails for each 


course above bottom course. 

For pipe 12 to 18 in. in diameter inclusive, use one 2-in. by 
4-in for side blocking. For pipe over 18 in. and including 36 in. 
in diameter, use two 2-in. by 4-in. for side blocking. For pipe 
over 36 in. in diameter use three 2-in. by 6-in. for side blocking. 
End blocking for pipe 12 tn. and over in diameter to be in accord- 
ance with Fig. 110-A. 

This rule is prepared to cover straight end concrete pipe loaded 
on flat cars. This product is now being shipped in large 
quantities. 


Fics. 115 ann 117 


It is proposed to change these figures to show 2-in. by 4-in. 
bracing between the bulkheads at doorway in place of l-in. by 
6-in. bracing now shown, in order to increase the strength of the 
bracing. The change is in line with present practice. 


TABLE OF Woons Unner RULE 508 


It is proposed to omit “Virginia and Carolina Pine” from 
Group No. 1. It is proposed to substitute, “Short Leaf or Long 
Leaf Yellow Pine” for the classification “Southern Yellow Pine” 
in Group No. 2. 

After a number of vears’ experience, the automobile shippers 
are of the opinion that long leaf or short leaf yellow pine wheel 
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blocks are practically equal in efficiency for blocking automobiles. 
Further, the character of the wood is such that it is often difficult 
to distinguish between the two grades. “Southern Yellow Pine” 
is a more general classification and has led to some confusion 
in its interpretation. “Virginia and Carolina Pine” is a species 
of short leaf yellow pine and should be omitted from Group 1 
to conform with the proposed change in Group 2. 


Rute 519 


The note under this rule is changed to cover devices that are 
in use and giving satisfactory service. ‘“Note—Any mechanical 
device used as a substitute for the wheel blocks, side strips or 
wheel tie downs specified in the rules will be accepted as an 
alternative if equally efficient to that specified in the rules. 
Drawings and specthcations of such devices shall be filed with 
the loading Rules Committee.” 


Rute 532 


This rule is revised to permit use of decking constructed of 
2-in. by 4-in. commercial material for cars under 2,000 1b. in 
weight. This decking when carefully prepared and applied, has 
given satisfactory service with the lighter cars. 

“The truss or horse method is the one recommended. It is 
adaptable to any size or kind of vehicle. The horse required for 
vehicles up to 3,000 Ib. in weight, consists of two legs to the 
floor and an arm to the wall of the freight car. For vehicles up 
to 2,000 lb. in weight, 2-in by 4-in. commercial lumber may be 
used for the legs if the horses are prepared and applied in accord- 
ance with specifications on fle with the Loading Rules Com- 
mittee. For vehicles over 2,000 Ib. in weight and up to 3,000 
lb. in weight, 2-in. by 6-in. material shall be used for the legs. 
Four horses are required for double-decking and two for tilting 
vehicles, one for each wheel or axle raised. (See Rule 500 which 
governs.)” 

Rute 533 


This rule is revised to conform with proposed changes in 
Rule 532. 

“The horse required for vehicles over 3,000 Ib. in weight con- 
sists of three legs to the floor and an arm to the wall. Where 
three legs are used, 2-in. by 6-tn. material will be sufficient for 
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legs on cars up to 5,000 ib. in weight. For increased weights 
increase the size of lumber; for instance, a truck weighing 10,000 
lb. would have a central leg not less than 4-in. by 8-in. (See 
Figs. 131 and 132.) (See Rule 500 which governs.)” 


RECOMMENDATIONS FOR New CARS 


In a recent conference on Loading Rules, the Steel Shippers 
offered the following recommendations in connection with new 
cars: 

First—All drop end gondola cars to be equipped with end gates 
that are easily removed and replaced (pin and cotter type hinge). 
With drop-end gates secured to the car permanently (and lying 
flat on the floor) the shippers have difficulty in getting the re- 
quired 4-in. clearance between end gate and lading on twin and 
triple shipments. 

Second—All flat and drop end gondola cars to be equipped with 
drop down type brake staff. 

Third—Allow greatest possible distance between end gate stops 
on drop end gondola cars. 

As these suggestions are matters of design, they are submitted 
to the Car Construction Committee for consideration in connection 
with designs for new cars. 

The members of the committee are R. L. Kleine, Chairman, 
Pennsylvania; R. H. Dyer, N. & W.; E. J. Robertson, M. St. 
P. & S. S. M.; Samuel Lynn, Master Car Builder, P. & L. E; 
Ira Everett, Lehigh Valley Railroad, and G. R. Lovejoy, Detroit 
Terminal. 


Drean 


F. W. Brazier (N. Y. C.): I move that the report be accepted 
and submatted to letter ballot. 
Motion seconded and carried. 


Port WASHINGTON, Lonc ISLAND, 15 miles out from New York 
City, on the Long Island Railroad, is celebrating the twenty-fifth 
anniversary of the opening of railroad communication into the 
town. The plaza at the railroad station is the scene of some 
of the principal festivities, including concerts by three bands. 


New Boston & Maine 2-10-2 Type Locomotive at Billerica Shops 


Report on Electric Rolling Stock 


The Committee Proposes General Specifications for 
Periodical Inspection and Maintenance 


HE committee submits the accompanying rules for the mainte- 

nance of electrical equipment, both locomotives and cars, in 

such general terms that rules covering local conditions can 
be added to them, and recommends consideration of these rules 
as the recommended practice of the Mechanical Division of the 
American Railway Association. 


Instructions for Maintenance of Electrical 
Equipment of Rolling Stock 


These instructions are based, in general, on the experience and 
actual practice of those roads having electrically equipped rolling 
stock. They are offered as suggested practice for other roads 
having equipment of this character. It should be understood, 
however, that the requirements are not binding and may be 
modified in any respect to suit the local conditions on the roads 
adopting them. Inasmuch as these instructions necessitate the 
performance of work on electrical apparatus and circuits, atten- 
tion is called to the fact that such additional instructions, as may 
be necessary, must be issued to insure that the work is performed 
in such a manner as to avoid personal injury to the workmen. 


1. Such parts of these instructions as are applicable to any 
class of equipment, shall be considered to apply to that class of 
equipment. | 

2. The periods of regular inspection shall be as follows: 


(a) Locomotives—Every 2,500 miles, or such other mileage as 
anay be considered suitable. 

(b) Multiple Unit Cars—Every 1,500 miles, or such other 
mileage as may be considered suitable. 


3. The periods of heavy inspection shall be as follows: 


(a) Locomotives—Every 10 regular inspections. 
(b) Multiple Unit Cars—Every 10 regular inspections. 


4. The periods of class repairs shall be as follows: 


(a) Locomotives—Every 150,000 miles. 
(b) Multiple Unit Cars—Every 100,000 miles. 


5. At regular inspections the following work shall be performed : 


Main Motors—(a) Inspect motors for mechanical and electrical 
condition. (b) Gage with feelers the mechanical clearance be- 
tween armature and pole faces to determine wear of armature 
bearings; also check lateral movement of armature. (c) Clean 
commutator and string band. (d) Inspect brushes and brush 
shunts to determine that brushes are properly seated on the com- 
mutator and fit the brush holder, that the brushes do not have 
copper embedded in the contact face, that the shunt connections 
are tight and shunts are not broken. Repair defects or renew 
brushes or shunts. (e) Lubricate armature and axle bearings. 
(f) Examine air connections and repair defects. (g) Inspect 
motor nose suspension, gears and pinions, and repair if necessary. 
(h) Blow out all dirt with dry compressed air. (i) Test insula- 
tion resistance with 35,000-ohm magneto, or 1,000 volts to ground 
for one minute, for short circuits and grounds. 

Main Motor Wiring, Including Bus Jumpers—(a) Inspect mo- 
tor circuit wiring and conduit for mechanical defects and defective 
insulation. See that all connections are tight. Repair all defects 
found. (b) Test all motor circuit wiring and connected apparatus, 
such as rheostats, circuit breaker, switches, etc., with 35,000-ohm 
magneto, or 1,000 volts to ground for one minute, for short cir- 
cuits and grounds. Repair all defects found. 

Rheostats—(a) Inspect all rheostats for broken grids and loose 
connections. Repair all defects found. Test rheostats with 1,000 
volts for short circuits or grounds. 

Circuit Breakers—(a) Clean circuit breaker and inspect contacts 
and connections. Clean insulators. Dress or renew defective con- 
tacts. Inspect supporting bolts and insulators. Test operation, 
including re-set and tripping device. (b) Where oil circuit 
breakers are mounted outside of car or locomotive, it will prob- 
ably be necessary to change the grade of oil in winter and sum- 
mer. This should be done at the nearest regular inspection. 

Reverser—(a) Clean reverser and inspect contacts and connec- 
tions. Dress or renew defective contacts. Clean insulators. 
(b) Inspect magnet valves and clean or adjust as needed. (c) Test 
to see that reverser operates properly. 
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Switch Group or Contactors—(a) Clean switches and if neces- 
sary renew or dress contacts. Examine arc chutes and repair or 
replace sides if necessary. Wipe off insulator. (b) See that all 
connections are tight. (c) Examine and clean interlock contacts, 
examine fingers for tension and adjust if necessary. (d) Inspect 
magnet valves and clean or adjust as needed. (e) Test to see 
that switches operate properly. 

Transformer and Impedance Coils—(a) Examine connections 
for mechanical condition. See that connections are tight. Repair 
all defects. (b) Examine air connections and repair defects. (c) 
Blow out ducts with compressed air. 

Pantographs and Connections—(a) Examine shoes and horns, 
replacing if necessary. (b) Examine hinges, tubing, links, etc., 
for wear or defects. (c) Examine shunts and connections for 
signs of heating or breakage. (d) Examine hoses for leakage 
or weakness. Wipe off insulators and see that they are in good 
condition. (e).Test operation. Gage height of low voltage pan- 
tographs. See that high voltage pantograph pressures are within 
required limits. 

Trolley Pole and Parts—(a) Inspect trolley base, pole, harp 
and wheel. Straighten or renew bent or defective poles. Adjust 
contact tension between harp and wheel if needed. Renew de- 
fective wheels. (b) Inspect trolley rope and retriever. Renew 
rope and repair or renew retriever as needed. (c) See that all 
parts operate properly. 

Third Rail Shoe Beams and Brackets—(a) Inspect third rail 
shoe beams and brackets for split or broken beams, and broken 
or loose bracket bolts. Tighten bracket bolts or renew defective 


parts. 

Third Rail Shoe Leads—(a) Inspect third rail shoe leads, con- 
nections and conduit. Tighten connections and renew defective 
parts. . 

Third Rail Contact Shoes—(a) Inspect third rail contact shoes. 
Renew worn or broken shoes. (b) Gage third rail contact shoes 
to see that they are in proper position in both vertical and hori- 
zontal planes. Adjust to correct position if necessary. (c) Dur- 
ing and immediately prior to cold weather, examine extra pressure 
devices and sleet scrapers, maintaining them in first class con- 
dition. (d) Examine, test, and gage automatic train stops, re- 
pairing any defects found. 

Third Rail Shoe and Other Fuses—(a) Inspect fuses, fuse 
blocks and supports. See that proper number of fuses is in each 
box. Repair or renew if defective. (b) Test fuse clamp opera- 
tion to see that it works freely. 

Knife Sustches and Grounding Switches—(a) Inspect to see 
that blade meets jaws squarely; that contact surfaces are smooth 
and make contact all over with proper pressure. (b) Inspect 
operating mechanism, if any, and see that it operates properly. 
(c) Inspect connections to see that they are secure and show no 
signs of heating. 

_ Trolley Lightining Arrestor and Ground—(a) Inspect trolley 
lightning arrestor. Repair, renew or tighten as may be necessary. 

Conduit Carrying 600-Volt Wiring Inside Car—(a) Inspect 
grounds and test with bank of lamps to make sure the conduit is 
properly grounded. 

Mam and Regenerative Control Circuits and Electrical Connec- 
tions to Air Break Apparatus, Including Jumpers—(a) Inspect 
control circuit, and electro-pneumatic brake circuit, wiring and 
conduit for mechanical defects. Repair or renew any parts found 
defective. (b) Test all control apparatus and electro-pneumatic 
brake apparatus with 35,000-ohm magneto, or 500 volts, for shorts 
and grounds. Repair all defects found. (c) Inspect all interlocks 
for worn or broken fingers and loose connections. (d) Try out 
sequence of switches and operation of electro-pneumatic brake; 
checking out for grounds with voltmeter at the same time. 

Master Controller and Electro-Pneumatic Engineers Brake 
Valve—(a) Remove covers and inspect for burned or broken 
fingers, rough drum, loose connections, etc. Operate controller 
to see that fingers have proper lift and clearance. Renew or re- 
pair as needed. (b) Test operation of control plug or cutout 
switch and push buttons. Repair or adjust if needed. 

Edison Battery—(a) The electrolyte shall be adjusted to the 
proper level, using an Edison cell filler, by adding distilled water. 
(b) The voltage of the battery as a whole shall be read, the 
battery discharging for one minute at approximately normal rate. 
Individual cell readings shall also be taken. (c) Should the 
voltage of the battery as a whole average 1.2 volts per cell or 
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less, the battery shall be fully charged. If any cell is materially 
lower than the average, action shall be taken to overcome the 
trouble. ; 

Lead Batteries—(a) Check the voltage and specific gravity of 
each cell. If the voltage of the battery as a whole is lower than 
normal, or if the individual voltage or specific gravity of any 
cell is lower than the average, determine the cause and rectify 
it. (b) Fill all cells with distilled water to proper level. If the 
level of electrolyte in any cell is found materially lower than that 
of the average, determine the cause and rectify it. (c) Keep the 
terminals and connections clean and cover with vaseline to pre- 
vent corrosion. 

Circuit Breaker Re-set Suitch—(a) Inspect circuit breaker re- 
set switch. Dress or renew contacts if necessary. (b) Check 
operation of circuit breaker. 

Relays—(a) Inspect and adjust if necessary, all relays, seeing 
that they function properly and are in good condition. 

Comptroller Motor, Blower Motor and Motor Generator Set— 
(a) Inspect motors and motor generator set for electrical and 
mechanical condition. (b) Check bearing wear by use of feeder 
gage in air gap. (c) Clean commutator if necessary. (d) Inspect 
brushes and shunts, see that brushes fit properly to commutator 
and in brush holder. See that holders are not worn and that 
shunts are in good condition, that no copper is embedded in brush 
surfaces. Repair defects or renew brushes. (e) Lubricate bear- 
ings and see that oiling device is in good condition. (f) Make 
any other repairs necessary. (g) Blow out with compressed air. 

Compressor Governor and Governor Switch—(a) Inspect con- 
tacts. Dress or renew if necessary. Examine shunts. (b) Clean 
switch piston insulator. (c) Test operation. Adjust for pressure 
desired, if necessary, or renew diaphragm. 

Switchboard—(a) Clean panel. (b) Inspect switches. Dress 
or tighten contacts as may be necessary. (c) Inspect fuses. Re- 
new defective ones. See that they are properly held by clips. 

Headlights and Headlight Reststances—(a) Clean lens and re- 
flector. (b) Renew lens if necessary. (c) Inspect connections 
and resistance, and test if necessary. (d) Test headlight. 

Heater and Heater Wiring (During Heating Season Only)— 
(a) Inspect heater connections. Tighten if necessary. (b) Test 
heaters. Repair or renew defective parts. 

All Auxiliary Apparatus and Circuits—(a) Test all auxiliary 
apparatus and circuits with 35,000-ohm magneto, or 1,000 volts, 
for shorts and grounds. Repair all defects found. 

Fan and Intake Box—(a) Check fan for vibration and repair 
if necessary. (b) Open intake box. Remove air straining device 
if used, and replace with clean one, after blowing out box thor- 
oughly with compressed air. 

Miscellancous apparatus—(a) Inspect all apparatus not men- 
tioned and place in good condition. 

Blowing Out With Compressed Air—(a) After completion of 
inspection and repairs, all apparatus should be thoroughly blown 
out with dry compressed air, taking care not to use sufficient 
pressure to damage insulation. 


6. At heavy inspection periods, in addition to the above work, 
the following shall be done: 


Main Motors—(a) Test all parts with 1,000 volts alternating 
current to ground for one minute. (b) Clean string bands and 
paint with insulating paint or varnish if needed. 

Mam Motor Wiring, Including Bus Jumpers—(a) Test all mo- 
tors, motor circuit wiring, and connected apparatus, with 1,000 
volts alternating current to ground for one minute. 

Circuit Breakers—(a) Clean and oil all moving parts. Clean 
and oil piston, renewing packing cup if needed. Remove valve 
magnet armature and valves, cleaning and repairing as needed. 
(b) Test breaker under load to see that it opens at proper current. 

Reverser—(a) ‘Clean and oil all moving parts. Clean and oil 
pistons, renewing packing cups if needed. Remove valve magnet 
armatures and valves, cleaning and repairing as needed. 

Switch Group or Contactors—(a) Remove magnet valve arma- 
ture and valves, clean and repair as needed. (b) Give interlocks 
and fingers special attention. (c) Replace leaking packing cups. 

Pantographs and Connecttons—(a) Clean insulators of high 
voltage-pantographs and test with megger. (b) Test insulation 
of low voltage pantographs, with 1,000 volts alternating current 
to ground for one minute. (c) Clean and lubricate cylinders of 
high voltage pantographs every fifth inspection, and of low voltage 
pantographs every tenth inspection. 

Third Rail Shoe Leads and Shoes—(a) Remove tape from 
terminals and examine for broken wires or defective soldering. 
Repair as needed and re-tape. (b) Clean and paint shoe beams 
with black asphaltum paint. (c) Test shoes and cables with 1,000 
volts alternating current to ground for one minute. 

Main and Regenerative Control Circuits and Electrical Connec- 
tions to Air Brake Apparatus, Including Jumpers—(a) All con- 
trol wiring and connected apparatus shall be tested for grounds 
and shorts with alternating current, as follows: Battery control 
equipment, 500 volts; line control equipment, 1,000 volts. 
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Control Jumpers—(a) At least once each year all train line 
jumpers to be removed from service, cleaned and repaired. A 
current of 45 amperes for 1⁄4 minute shall be applied to all wires 
as a test for fractured cable strands and loose connections. 

Edison Battertes—(a) Clean tops and outside of Edison cells 
with dry compressed air or dry steam. Coat top of cans with 
ay vaseline and seats of valve caps lightly with Edison battery 
oil. 

Lead Battertes—(a) Remove battery, and after filling each cell 
to proper level with distilled water, give the battery an overcharge 
at normal rate for at least one hour after the specific gravity 
for each cell has become constant. After this overcharge, adjust 
gravity in each cell. 

Compressor and Blower Motors—(a) Test with 1,000 volts al- 
ternating current to ground for one minute. 

Motor Generator Sets—(a) Remove motor generator, clean, 
repair and paint as found necessary, test windings by applying 
800 volts alternating current for a period of 30 seconds on the 
alternating current end and 500 volts alternating current for a 
period of 30 seconds on the direct current end. (b) Replace on 
car or locomotive and check output on direct current end with 
ammeter and voltmeter. 

All Auxiliary Apparatus and Circuits—(a) Test with 1,000 volts 
alternating current to ground for one minute. 


7. At class repairs, in addition to the work done at regular and 


ae inspections (except voltage tests) the following shall be 
one: 7 


__ Main Motors—(a) Inspect motor shaft for wear, etc. 
if necessary. (b) Remove armature, clean, dip in insulating paint 
and bake. (c) Renew band wires if necessary. (d) Turn com- 
mutators and undercut. (e) Inspect, clean and paint motor hous- 
ing. (f) Clean, dip in insulating paint and bake motor fields. 
(g) Inspect armature and axle bearings. Renew or repair as may 
be necessary. (h) Inspect pinions for wear and defects. Renew 
if uecessary. (i) Inspect gears and flexible drive for wear and 
defects. Renew any parts found unfit for service. (j) Inspect 
all bolts and suspension parts. Repair or renew as needed. 

Man Motors and Main Motor Circutts--(a) Test insulation 
resistance with megger before and after voltage test. (b) Apply 
1,500 volts alternating current momentarily and 1,000 volts for 
one minute. (c) Clean and paint all cables. 

Main Transformers and Impedance Coils—(a) Remove from 
car, clean thoroughly. (b) Paint all connections. (c) Test wind- 
ings with megger. (d) Replace on car. 

Circuit Breaker—(a) Remove circuit breaker, clean, dip and 
bake coils. Place in good mechanical and electrical condition. 
Renew worn parts as needed. 

Main and Regenerative Control Circuits and Apparatus—(a) 
Remove switch groups or contactors, master controllers, relays, 
etc. Entirely dismantle and overhaul. Adjust tension of fingers 
and clean interlock contacts. Adjust magnet valves, replacing 
parts as needed. Replace packing cups in all air cylinders and 
renew contact tips and arc chutes as needed. Repair worn parts 
of switches or contractors. Dip and bake contractor coils. In re- 
assembling, see that all parts are in adjustment. (b) Test control 
parts of battery control equipment with 500 volts to ground for 
one minute. Test control parts of line control equipment; and 
main current parts of all equipment, with 1,500 volts momentarily 
to ground, followed by 1,000 volts to ground for one minute. 
(c) Test insulation resistance with megger before and after voltage 
test. 

Blower and Compressor Motors and Motor Generator Sets— 
(a) Remove and dismantle. (b) Clean, dip and bake armatures 
and fields. (c) Clean and paint frames and leads. (d) Turn 
commutators and undercut if needed. (e) Renew band wires if 
needed. (f) Examine bearings and renew if worn. (g) Re- 
assemble and test with 1,500 volts alternating current momentarily 
to ground, followed by 1,000 volts alternating current to ground 
for one minute. 

Other Apparatus and Circuits—(a) Dismantle, overhaul, and 
place in first class condition. Inspect wiring for chafed or broken 
places, loose terminals and defective taping. Repair or replace 
as needed. 

Edison Battertes—(a) Clean tops and sides with dry steam to 
remove all foreign matter and loose paint. (b) Dip in suitable 
insulating paint to coat bottoms and sides of cans and crate, but 
not tops of cans. (c) Test for capacity. (d) Renew solution if 
needed. (e) Replace defective cells and fully charge battery. 

Lead Batterics—(a) Remove the battery and dismantle entirely. 
Wash out sediment and clean plates. Straighten or replace buckled 
and worn plates, replace defective separators, test jars for leakage, 
repair or replace weak crates, reassemble and fill with new electro- 
lyte, overcharge for at least one hour and adjust gravity of 
electrolyte. 

All Equipment—After assembling on locomotive or car, test all 
apparatus and connected wiring as follows: (a) Apparatus and 
wiring carrying power current, 1,500 volts alternating current to 
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ground and between circuits momentarily followed by 1,000 volts 
alternating current to ground for one minute. Test with megger 
before and after voltage test. (b) Control apparatus and wiring 
on line control equipment, 1,500 volts alternating current to ground 
momentarily followed by 1,000 volts alternating current to ground 
for one minute. In addition, test between all circuits with 1,000 
volts alternating current momentarily. Test with megger before 
and after voltage tests. (c) Control apparatus on battery control 
equipment, 500 volts to ground for one minute. In addition, test 
between all circuits with 500 volts momentarily. Test with megger 
before and after voltage tests. 


The members of the committee are: G. C. Bishop (Chairman), 
Long Island; W. L. Bean, N. Y.. N. H. & H.; J. H. Davis, 
Electrical Engineer, B. & O.; J. V. B. Duer, Pennsylvania; A. 
Kearney, Superintendent Motive Power, N. & W.; C. H. Quereau, 
N. Y. C., and L. K. Sillcox, C., M. & St. P. 


Discussion 


J. H. Davis (B. & O.): I did not come prepared to present this 
paper, thinking that Mr. Bishop, the chairman, would do so. 
There has been no meeting of the committee, and Mr. Bishop pre- 
pared the information and submitted it to the committee members. 

There has been some criticism relative to recommending these 
rules, or submitting them as recommended. No provision has 
been made for the daily inspection of electrical equipment for 
either locomotives or multiple unit cars. I believe it would be well 
for the committee to consider a revision of the paper and provide 
for further inspections. 

In general these specifications or instructions are applicable to 
any class of equipment. Reference is made to the third-rail shoe 
and other fuses. I believe the committee will want to modify 
that a little. What we are really trying to cover is fuses as well 
as third-rail shoes. 

I believe that this paper, when finally prepared and put into a 
little better shape, will be a valuable one for the member com- 
panies having to do with the operation and maintenance of elec- 
trical locomotives and multiple cars and I hope there may be 
some discussion in order that the committee in making any revision 
may have before it all the information possible. 

Chairman Coleman: The committee would like to review this 
paper, possibly, for another year. It is now before you for discus- 
sion and a motion would be in order to accept the paper to be 
printed in the proceedings and the committee continued for fur- 
ther investigation, to prepare a full report next year. 

Mr. Giles: I move that the paper be accepted and printed in the 
proceedings and the committee continued. 

Mr. Oviatt: It will be noted that the committee has specified 
certain mileages and still leaves it optional with the operating 
officials to determine the extension of that mileage before the in- 
spection is made. From my knowledge of this class of equipment 
one of the most important things is an inspection based upon 
definite mileage; in other words, to find out your troubles before 
they really happen. This refers to mighty important electrical 
equipment and I would second the motion that the committee be 
continued and this paper brought before the convention next year 
with not only definite recommendations as to the mileage, but 
more complete material in line with the suggestions as to inspec- 
tion, maintenance and so forth. 


Questions Wisdom of Proposed Instructions 
L. K. Sillcox, (C. M. & St. P.): In general, a uniform set of 


instructions for the maintenance of electrical equipment of rolling 
stock 1s, at least under the present conditions, neither feasible nor 
desirable. Such rules or instructions must have as their purpose 
either one or both of the following objects: 1. The standardization 
of maintenance practice. 2. To serve as a guide for a set of in- 
structions to those roads which are in a position to need such 
assistance. 

With the first object in mind, I believe that the tendency to 
comprehend under uniform rules complex and often dissimilar 
equipment operating under dissimilar conditions and which par- 
ticularly as regards locomotives, is not and, in the present state of 
the art, cannot be standard, is to be deplored. I am heartily in 
accord with the standardization, not only on paper but actually in 
practice, of those things which in their use and application are 
universal enough and similar enough to make their standardization 
profitable, but do not believe that the proposed attempt comes 
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into this class. The resulting rules can, at best, be but a com- 
promise and actual practice will vary just the same. 

A competent management will adhere to a program based upon 
its own experience or the expert experience of those familiar 
with the problem. If the proposed rules are intended for the 
guidance of those contemplating electrification, their value will 
be questionable as, owing to the fact that certain items cover 
certain types only, it will not be known which are applicable and 
which are not, without the advice or under the direction of those 
having experience, in which case the rules would be unnecessary. 
In any event, the maintenance work will actually have to be done 
by men who are experienced in such work, and to them many of 
the detail instructions, covering operations required and involved 
in maintenance, will appear superfluous and unnecessary. 

The most feasible and profitable way for any road to handle the 
standardization of maintenance, either of methods at one shop 
or as regards uniformity at the different shops of the road, is 
through meetings at which are represented those who are connected 
with the operation and therefore in the best position to determine 


the questions involved and keep the situation lined up to the re- 


quirements as they develop. This might be supplemented by oc- 
casional interchange visits of proper supervisors of the different 
roads, so that proper improvements in methods or practice de- 
veloped in a particular case may, if applicable, be mutually taken 
advantage of. 

It will be seen from the above that I question the soundness of 
the principle of the proposed instructions, feeling that the latter 
cannot be laid down with the specificness attempted, for the equip- 
ment and conditions varying so widely, and still possess the value 
which A. R. A. rules, etc., should possess. 


Suggests an Alternative Course 


If the urge for the standardization of maintenance, under such 
dissimilar conditions, cannot be resisted, the following alternative 
course might be considered: 


Agree to what is meant by the terms “regular inspection,” 
“heavy inspections,” “class repairs,” etc., as applied to electrical 
equipment and as is undertaken in your pamphlet, “Steam and 
Electric Locomotive Repairs,” June, 1921; develop the char- 
acter of the work usually covered under each term and, if desired, 
supplement this with a statement by each road covering, in gen- 
eral, the character of equipment it maintains, and its usual main- 
tenance practices. 


The proposed instructions, outside of the length of periods, are 
fairly comprehensive for 750-V. direct current locomotives or 
multiple-unit equipment and the low-voltage and the high-voltage 
alternating current locomotives and multiple-unit equipments, but 
do not fairly comprehend the high-voltage direct current locomo- 
tives or multiple-unit equipments or the high-voltage end of alter- 
nating current locomotives. If these could be eliminated, then 
the objections might be less. 


Disregarding the views, as expressed above, the following gen- 
eral comments are made on the rules as they stand: 


Comments on Proposed Rules 


Introduction. The wording of the first sentence does not make 
clear, it seems to me, what the purpose of the instructions may 
be. Are they considered as the result of investigation of the prac- 
tices existing on different railroads to represent the best practice, 
and is it the intention that the different roads joining in the inves- 
tigation are in the future to be governed by them? Or, are the 
rules gotten up merely for the guidance of those roads which do 
not have an organization suitably experienced to evolve their own 
set of rules? The instructions are stated to be based “on the 
experience and actual practice of those roads having electrically 
equipped rolling stock.” What roads, then, are the “other” roads 
referred to? 


I think that the wording of the first sentence is misleading, as 
in many cases, at least as far as our railway is concerned, prac- 
tice deviates from that indicated by the suggested rules more than 
the use of the modifying words “based” and “general” justify. 

I think it might be inferred from the third sentence in the in- 
troduction that the roads participating in the preparation of the 
instructions have agreed to adopt them as general practice with 
but minor modifications, whereas I think it will be found where 
the best maintenance obtains, that the modification “to suit lo- 
cation conditions” will govern, rather than the practice outlined. 
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I presume “to suit local conditions” comprehends differences in 
policy with respect to standard of maintenance, etc. 

The last sentence might be considered as implying that no ad- 
ditions to the instructions would be necessary except those re- 
quired to insure safety to the workmen. This, we are sure, can- 
not be intended. The additional detailed instructions which must 
be issued adequately to cover the type of equipment used on a 
particular railroad would comprise a very appreciable addition 
to the general rules. 

Article 1: This is not quite clear. Does it mean that all the 
rules do not apply to all classes of equipment and only the rules 
that fit a particular class of equipment are to be deemed appli- 
cable? 

Article 2: Inasmuch as it is left to each road, and properly 
should be if the most economical and satisfactory results are to 
be obtained, to determine the suitable mileage figure, I do not 
quite see the desirability of giving a fixed figure. Moreover, 
there may be in individual cases, other bases which would deter- 
mine the inspection period, rather than the mileage basis; for 
instance, particularly in the class of multiple-unit systems. Here 
the practice of inspecting after the use of a certain number of 
kilowatt-hours is looked upon with favor. I do not mean to in- 
timate that this would be a desirable basis in all cases, but to 
emphasize the point that circumstances alter cases. 

As only two classes of inspection are covered (the current in- 
spection given a locomotive when it reaches a terminus and goes 
into the engine house apparently being disregarded), the in- 
ference would be that usually there is no other inspection given 
or required. I presume this is not the intention. 

Article 3: I consider the periods given as too arbitrary; they 
should at least be modified by some such additional wording as, 
“or as many as operating experience may indicate to be best and 
most economical.” 

Article 4: General remarks above apply. The use of the word 
“shall” in the instructions indicates compulsion and we believe 
is out of place; but particularly objectionable with respect to Ar- 
ticle 4. The reason a railway makes classified repairs at a cer- 
tain time, or after a certain period of mileage, or after something 
else, is because it needs to, the necessity being determined as in- 
dicated by an unusual number of failures, or by observation of 
general conditions, or by past experience either with the equip- 
ment or similar equipment in a given service, and not because it 
happens to be a rule which has been agreed upon. 

With respect to “Class Repairs,” we are not clear as to how the 
use of this term corresponds to its use in your pamphlet of June, 
1921, in which the class of repairs is based essentially on the 
character of the work necessary, rather than on mileage, the latter 
being referred to merely as an expectancy. 


Regular Inspection, Heavy 
Inspection and Class Repairs 


Testing Insulation. Under regular inspection, main motors, etc., 
it is stated, “Test insulation resistance with 35,000 ohm magneto, 
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or with 1,000 V to ground for one minute, for short circuits and 
grounds.” What might be intended is first roughly to test the 
insulation resistance by 35,000 ohm magneto to ground or be- 
tween isolated circuits, or to test the di-electric strength of insula- 
tion to ground or between circuits. If no di-electric test is in- 
tended by the use of 1,000 V. (a. c. or d. c. not specified), then 
a voltmeter, or megerg, would of course be implied, unless only an 
indication of a complete breakdown is wanted. If no di-elec- 
tric test is wanted, then a time interval is of no value. If di- 
electric test is wanted, then the voltage, to do any good, would 
depend upon the character of the insulation and the voltage for 
which it is designed. Incidentally, under heavy inspection a. c. 
voltage is specified. 

Regular Inspection, Man Motor and Motor Wiring, etc. If it 
is intended to apply proper a. c. voltage for one minute to inter- 
connected d. c. machines, certain voltages detrimental to the in- 
sulation may be set up if the current is taken from transformers, 
etc., having a steep wave front and if the inductance and capacity 
of the circuits bear certain relations. 

The clarifying of the intention, as above, of the use of 
suitable high potential, instead of 1,000-Volt a. c. or di-elec- 
tric test, and the cautioning against the improper use of a. c. 
voltage for interconnected d.c. circuits is recommended. 

General: R. I. (Regular Inspection) and H. I. (Heavy Inspec- 
tion). In some cases only inspection is called and no rectification. 
Should not a uniform form be adhered to? 

R. I. and H. I. In some cases inspection is called for under a 
sub-letter and then the following subs cover detail which is 
really comprehended by the general term of the preceding sub 
referred to. 

R. I. and H. I.—Pantograph. Why differentiate between the in- 
spections, adjustments, cleaning, etc. (except insulators), between 
high and low voltage, between a. c. and d. c.? What is high 
voltage? What is low voltage? What about lubrication of pan- 
tograph shoes? 

R. I—Fuses. What about inspection as to proper size as well 
as proper number of fuses? 

R. I.—Lightning Arresters. ‘What about height and condition 
of electrolyte? What about removal of lightning arresters in 
winter ? 

H. I—M. G. Sets. ‘Why remove M. G. sets? Why check out- 
put? 

C. R—Main Motors. Is it necessary or desirable to take out 
field coils? Is it necessary or desirable to turn and under-cut 
commutators? We have many that have never been turned. 

C. R.—Circuit Breakers. Is it necessary or desirable, particularly 
in the case of low voltage control, to remove coils and re-in- 
sulate unless necessity is indicated by test or otherwise? 

C. R.—Main and Regenerative Control Circuits and Appara- 
tus. Is it necessary to remove and dismantle contactors, etc.? 

C. R.—Compressor Motors and M. G. Sets. Is it necessary 
or desirable to remove field coils? i 

(The question was then called for, put and carried.) 
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Specifications and Tests for Materials 


Numerous Changes in Present Requirements—New 


Specifications for Water Glasses, Hose, etc. 


HE COMMITTEE submitted a report on subjects before it for 
| consideration during the past year and in addition to making 
many changes in the present specifications, recommended 

new specifications for water glasses, hose and lighting belts. 


Sub-Committees 


Sub-committees are working on the following specifications 
-which will be reported on next year: (a) Mechanical Rubber 
Goods, (b) Welding Wire, (c) Water Gage and Lubricator 
Glasses, (d) Wrought Iron, (e) Steel Sheets. for Passenger 
Equipment and (f) Paints. 


Report to the Association in 1921 


Since no action has been taken by the association towards 
promulgating the tentative specifications submitted in this com- 
mittee’s report of 1921 as Exhibit A, Revision of Standard Speci- 
fications for Carbon Steel Axles for Cars, Locomotive Tenders and 
Engine Trucks, and Exhibit B, Revision of Standard Specifica- 
tions for Carbon Steel Castings, the committee withdraws its 
recommendations and has prepared a new revisicn of the axle and 
steel casting specifications submitted herewith for approval. 


Recommendations 


Revision of Standard Specifications 


(a) Specifications for Galvanized Sheets to be revised and 
changed from standard to recommended practice. The specifica- 
tions have been revised with the co-operation of the manufacturers 
and have been changed in form; in providing for a copper bear- 
ing base metal when specified; in varying requirements for weight 
of coating for different gage sheets; reducing requirements for 
bend test of coatings because of heavier coatings specified and 
including permissible variations in weight, size and gage. 

(b) Specifications for Carbon Steel Axles for Cars, Locomo- 
tive Tenders and Engine Trucks to be revised and changed from 
standard to recommended practice. The specifications have been 
revised to remove requirements for annealing because the standard 
practice is to use unannealed axles; the carbon range has been 
raised slightly in the interest of securing a stiffer axle in the 
larger sizes; the addition of a requirement for calipering the 
actual diameter of the test axle; the removal of engine truck 
axles from this classification, since mcst of such axles are bought 
under annealed forging specifications, and the requirements of 
these specifications are intended for tapered axles; one drop test 
formula only is given for all lengths of axles; revision of per- 
missible variations allowing somewhat wider tolerances on over- 
sizes on account of difficulties in forging, and the addition of a 
table of maximum weights for both smooth forged and rough 
turned axles. These weights have been obtained from weighing of 
a large number of axles and represent current practice. 

(c) Specifications for Steam Heat Hose to be revised and 
changed from standard to recommended practice. The form of 
the specifications has been changed and long length as well as 
car heating hose is covered; the rack steaming test is sub- 
stituted for the digester test and hydrostatic and deflection tests 
added; tolerances are given for outside and inside diameters; the 
physical test requirements for tube and cover and friction have 
been changed slightly to agree with standard practice but the 
quality of hose has not been affected. 

(d) Specifications for Mild Steel Bars: Structural Steel for 
Passenger Equipment Cars; and Structural Steel for Freight 
Equipment Cars to be revised and combined into one specifica- 
tion which includes locomotive material and changed from standard 
to recommended practice. 

Since all the above materials are of the same grade, it seems 
advisable to combine the sțecifcations into the prevailing form 
in use by other associations. Chemical requirements are for 
phosphorus and sulphur and for copper when it is specified; re- 
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wording of sections on tolerances and other minor changes in 
wording. 


Revision of Recommended Practice Specifications 


(a) Specifications for Annealed Carbon Steel Castings for 
Locomotives and Specifications for Annealed Carbon Steel Cast- 
ings for Passenger and Freight Equipment Cars to be revised and 
combined into one specification. 

These proposed specifications are the same as those rjo as 
information in this committee’s report of 1922 and represent the 
recommendations of the Joint Committee of this association and 
the American Society for Testing Materials. These specifications 
have also been approved by the American Railway Association 
Car Construction and Coupler Committees. The principal change 
in these specifications is in the method of expressing the require- 
ments; limits for carbon have been omitted and the form of the 
physical requirements changed so that minimum yield point is 
specified while tensile strength is not. The tensile strength is re- 
quired to be reported, however, as it is. necessary that it shall 
be obtained as the elongation and reduction of area are made 
a function of the tensile strength. 

The committee feels that these specifications represent the best 
that have yet been offered and recommends that the members of 
the association put them into force for the purchase of steel 
castings at the earliest opportunity. 

(b) Specifications for Lap-Welded Charcoal Iron Boiler Tubes 
for Locomotives to be revised. The principal change in these 
specifications is revision of the tolerances for gage so that the 
tubes shall be not less than the thickness specified. Some changes 
were made in the physical test requirements to bring the specifica- 
tions into harmony with those of the American Society for Testing 
Materials. 

(c) Specifications for Lap-Welded and Seamless Steel Boiler 
Tubes for Locomotives to be revised. The principal change in 
these specifications is revision of the tolerances for gage so that 
the tubes shall be not less than the thickness specified. Some 
changes were made in the physical test requirements to bring the 
specifications into harmony with those of the American Society 
for Testing Materials. 

(d) Specifications for Rivet Steel and Rivets for Steam 
Boilers and other Pressure Vessels to be revised. The principal 
changes in these specifications are the inclusion of chemical re- 
quirements for rivets; the omission of tensile requirements for 
rivets; the addition of a table of permissible variations for bars. 

-(e) Specifications for Lined Journal Bearings to be revised. 
The number of compositions specified has been revised to one for 
both the back and the lining metal, and the compositions selected 
are those which are in most general use and which have been 
found to be satisfactory. 

(f) Specifications for Engine Bolt Iron to be revised. The 
principal change made in these specifications is in the form and 
in the variation of tensile requirements with size of the bars. 

(g) Specifications for Solid Staybolt Iron to be revised. The 
principal changes made in these specifications are in the form 
and wording of some sections and in the reduction of manganese 
permitted from 0.10 to 0.05 per cent. 

(h) Specifications for Hollow Staybolt Iron to be revised. 
The principal changes in these specifications are the reduction in 
manganese permitted from 0.10 to 0.05 per cent; revision of the 
tensile test requirements to include elongation measured in 4 in, 
and yield point changed from 0.55 to 0.60 tensile strength; the 
addition of a splitting test and certain minor changes in form. 

(1) Specifications for Tender Tank Hose to be revised. The 
principal changes in these specifications are in the form; and a 
small change in the physical requirements for tube and cover, 
and the friction; but there has been no change in the quality of 
hose required. 

(j) Specifications for Bronze Bearings for Locomotives to be 
revised as follows: Section 2, Chemical Composition of Medium 
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Bronze, change Phosphorus from 0.2-0.6 to read 0.1-0.25. This 
change has been made because the present phosphorus specification 
is rather high for a so-called medium bronze, and the percentages 
given are more in line with common practice. 


New Recommended Practice Specifications 


(a) Specifications for Glasses for Reflex Type Water Gages. 
These specifications have been drawn up so as to require a high 
grade of glass and the committee requests that the members put 
these specifications into effect and let the association have the 
benefit of their experience. 

(b) General Instructions on Standard Methods of Tests for 
Mechanical Rubber Goods. 


(c) Specifications for Wrapped Cold Water Hose. 
(d) Specifications for Wrapped Air Hose. 

(e) Specifications for Braided Air Hose. 

(f) Specifications for Fire Hose. 

(g) Specifications for Axle Light Belting. 


The general instructions on Standard Methods of Tests for 
Mechanical Rubber Goods and the individual specifications for 
hose and for axle light belting have been prepared by a sub- 
committee working in co-operation with representatives of the 
Rubber Association of America; and the committee requests that 
the members put these specifications into effect and let the asso- 
ciation have the benefit of their criticisms. Attention should be 
called to the fact that the individual specifications do not contain 
any methods of tests. All of these have been transferred to the 
general instructions. Only the required results are given in the 
individual specifications. 

The committee recommends that the above revisions and new 
specifications be submitted to letter ballot of the association. 

The report is signed by F. M. Waring (Chairman), engineer 
tests, Pennsylvania System; J. R. Onderdonk, engineer tests, 
Baltimore & Ohio; Frank Zeleny, engineer tests, Chicago, Burling- 
ton & Quincy; A. H. Fetters, mechanical engineer, Union Pacific; 
H. G. Burnham, engineer tests, Northern Pacific; J. C. Ramage, 
engineer of tests, Southern Railway; J. H. Gibboney, chemist, 
Norfolk & Western; H. P. Hass, engineer tests, New York, New 
Haven & Hartford; T. D. Sedwick, engineer tests, Chicago, Rock 
Island & Pacific; G. N. Prentiss, engineer tests, Chicago, Milwau- 
kee & St. Poul; G. E.'Doke, engineer of materials and equipment 
tests, New York Central and H. D. Browne, engineer tests, 
Chicago & Northwestern. 


Discussion 


F. M. Waring (Penn.): The committee would like to call your 
particular attention to the proposed specifications for annealed 
carbon steel castings, which represent several years’ work on the 
part of the committee in co-operation with the American Society 
for Testing Materials and the steel casting manufacturers. Your 
committee feels that these specifications represent the best that has 
been offered and recommends that the members of the Association 
put them into force for the purchase of steel castings at the 
earliest opportunity. 

Under new specifications the committee recommends a specifica- 
tion for glasses for reflex type water gages. These specifications 
have been drawn up so as to require a high grade of glass and the 
committee requests that the members put them into effect and let 
it have the benefit of their experience. 

There is just one amendment to the report as printed which the 
committee would like to make. In the specifications for steam 
heat hose, wrapped cold water hose, wrapped air hose and braided 
air hose appears the requirement to the effect that the ends of each 
length shall be uncapped and without fittings. The manufacturers 
have pointed out that some of them are making hose of that type, 
particularly steam hose with capped ends and therefore it would 
not be fair to discriminate against that type of hose. The com- 
mittee gave this matter consideration and wishes to eliminate the 
sentence entirely from the four specifications in which it occurs. 

Recommendations of the committee, then, are that the report 
as printed with the amendment just given be submitted to letter 
ballot of the Association. 


J. H. Gibboney (N. & W.): Just one phase of the report that 


the chairman might have brought to your attention in a little more: 


detail, and that is the demand within recent years for specifications 
for copper steel. The introduction and use of copper steel as an 
aid in rust resistance has made rapid strides within the last two 
or three years, and there have been about 40,000 all-steel cars con- 
structed from that steel in the last two or three months. This has 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 7 


been the result of some very comprehensive tests made by the 
American Society of Testing Materials by comparing copper steel 
with non-copper steel of substantially the same composition. 

It is unnecessary to go into the details of that test. There was 
a demand for that class of material and the specification which the 
committee has provided in the galvanized specifications and the 
specifications for structural steel shapes, plates and bars permit the 
use of copper. They have not written a separate specification but 
have introduced the minimum copper content. I thought it might 
be well to call your attention to that fact, due to the desire of a 
number of the roads to use that class of materials for car roofing 
purposes and for construction of coal-carrying cars. 

W. J. Bohan (N. P.): It is a well-recognized fact that the 
careful selection of materials and their judicious purchase in an 
open and competitive market is fundamental to and is reflected in 
efficient and economical railroad operation. All properly managed 
properties appreciate that well prepared specifications and tests for 
materials that fully meet, but which do not “overmeet” the re- 
quirements of the service intended for, and which do not impose 
unessential and expensive demands on manufacturers, are necessary 
in making such selection and purchase. 

Efficiency is based upon common understanding and co-operation, 
and its attainment and maintenance are greatly assisted by written 
instructions that clearly set forth all the things desired. Efficiency 
depends upon the human equation and like the human being moves 
toward perfection by growth in knowledge and experience. 

In going over the report I find under Recommendations, ref- 
erence to four specifications as “Revised as shown and changed 
from Standard to Recommended Practice.” It occurred to me as I 
read this clause that this might be an opportune time to mention a 
matter which has been long on my mind. It is my impression that 
the application of the word standard has been stretched too far. 
One definition given by the Standard Dictionary for the word 
“standard” is “A criterion of excellency.” This I am sure is what 
the originators of the phrase “Standard Practice” had in mind in 
connection with railroad activities, materials and appliances. Is it 
not a fact, however, that the phrase has come to too largely con- 
vey the impression of something settled and closed for all time, 
instead of as the definition states “A criterion of excellency.” Not 
perfect but in step with progress. A thing, which in order to 
maintain its excellency must be assiduously cultivated to prevent 
its becoming stagnant. We all know the human tendency to ap- 
ply the brakes and move in well-worn grooves. Having this in 
mind I would like to offer in the interest of progress the suggestion 
that the phrase “Standard Practice’ be changed to some other 
phrase, which better expresses activity. I will not attempt to 
suggest a phrase believing there are those in the Association that 
can do it better. 

The gentlemen composing the Committee on Specifications and 
Tests for Materials are well known as authorities in their line and 
their names stand for efficiency and thoroughness. The Associa- 


tion is extremely fortunate in their selection and is to be congratu- 
lated. The report bespeaks excellency and value to railroad ad- 
vancement and the unselfish and painstaking labor of its writers. 
I would, therefore, move that it be accepted without change, the 
committee be continued and extended a vote of thanks from the 
Assoctation for its splendid work. 


(This motion was seconded and carried.) 


Built by American Locomotive Company for Use in the 
Philippine Islands 


Co-operative Research in the Railroad Field 


Request for Research Bureau Recommended to General 
Committee—Support of Universities Pledged 


FTER an animated discussion on the subject of Co-operative 

Research, which was participated in by railroad members and 

also by representatives of several important universities, a 
motion was passed referring the matter to the General Committee 
of the A. R. A. for further action. The resolution carried a 
strong endorsement by the Mechanical Division of the proposed 
plans for a co-operative research bureau. 


W. J. Bohan 
Assistant General Mechanical Superintendent, Northern Pacifc 


A comprehensive treatment which so important a subject as 
that of co-operative research from the railroad standpoint should 
receive is hardly possible in the time allotted. A brief mention, 
however, of a few pcints, which may perhaps be considered the 
high spcts, is offered in the hope that it may be the beginning of 
aggressive activity in a direction too little known not only in the 
railroad field but in most commercial fields. It is appreciated 
that this is a rather broad statement but it is believed that care- 
ful inquiry will show it to be substantially correct. 

Two generals, “General Opinion” and “General Statement” both 
very unreliable, have too much voice in the present tactics of the 
business army; it is gratifying to note that economic pressure is 
urging that these generals be superseded. 

Research is diligent protracted investigation and studious in- 
quiry to determine facts. Co-operative research is the combined 
activity of one or more individuals or organizations in that direc- 
tion. It is understood in this particular instance that the co- 
operation suggested will be between the different railroads and 
the universities. 

Fixed fundamentals must be recognized in order to establish 
co-operative research on a basis that will be productive of con- 
clusive, satisfactory, and practical results in the acquirement of 
useful knowledge and its application to more economical and 
efficient operation. The research must be operative as well as 
co-operative. There must be a meeting of minds, a full under- 
standing and agreement not only to render real assistance in the 
research work itself but to abide by the conclusions reached and 
make them effective. If this is not done, any effort at co-operation 
will result in failure. When this agreement is reached, a care- 
fully worked out organization is necessary to conduct the work 
and submit the findings and recommendations. This organization 
should be well balanced technically and practically and it must 
be composed of men having trained analytical minds; minds 
trained both in technical schools and in the school of experience. 

The field of activity of the organization should be unlimited 
and cover the whole range of questions from selection of proper 
materials and appliances, power and fuel, shops and terminals, 
engineering and maintenance-of-way, general and divisional op- 
eration, freight and passenger transportation, including their sale, 
accounting, etc., etc., to the deeper social and financial problems. 

Most sound and permanent fruitage is obtained by careful 
planting and by gradual well cultivated growth. In order, there- 
fore, that co-operative research may not fail, it seems best that a 
conservative start should be made by undertaking one or two 
subjects such as “Fuel,” and ‘Material and Supplies.” Fuel 
is mentioned as a separate item as it is of sufficient importance to 
be so considered. 

The organization for co-operative research, as previously stated, 
must be operative and be unhampered; and it must also show 
real profit on the investment. It seems self-evident, therefore, 
that it should be detached from the forces regularly engaged in 
the routine of operation and its work should not embarrass or 
retard that operation. 

The development of this organization should be approached 
with analytical thought and care. Two schemes of organization 
may be mentioned in a general way. One, a centralized insti- 
tution to handle the work for all the railroads; the other, separate 
organizations on each railroad distributing their findings through 


a central bureau. The first has the advantages of being under 
one head and the possible disadvantages of being cumbersome, 
top-heavy and provincial, and the fact that its success is absolutely 
dependent on agreement of all the railroads to rely upon the 
organization. This may be found difficult to accomplish. The 
second has the disadvantages of handling a large number of or-- 
ganizations but has the advantages of being cosmopolitan and the 
fact that each road, knowing its own property best, has possibil- 
ities of contributing greater knowledge for the general good. Both 
plans probably would require about equal expenditures to handle. 
Each has its advantages. No plan should be put into effect until 
carefully worked out. Co-operative research is a step forward 
and some plan should receive early consideration. It will net 
handsome returns. 


Prof. E. C. Schmidt 


University of Illinois 


Certainly the members of this organization do not need to be 
urged or argued with concerning the importance of research. The 
proceedings of the Mechanical Division and the 90 odd volumes 
of the Master Mechanics’ and Master Car Builders’ Association 
are an impressive record of the very extensive research in motive 
power problems which this organization has carried on for 40 
years, and there is a similarly impressive record in other fields 
of railway work in the volumes of the proceedings of the Amer- 
ican Railway Engineering Association, the Fuel Association, and 
many other railroad organizations. I suppose in the past, how- 
ever, there has been some lack of co-ordination certainly between 
these organizations, some lack of organization in the problems to 
be undertaken, some overlaping, so that any movement towards 
general co-operation in research and general co-ordination of this 
work is very timely. 

The consideration of this subject is certainly gratifying to those 
of us who have been trying to plant this idea for a number of 
years. I do not know what form the co-operation contemplated 
may take but whatever the form—whether it be merely co-opera- 
tion between the various railroads so that research may go for- 
ward under the control of some such a body as the Mechanical 
Division, or whether it be co-operation between the railroads and 
some of the established laboratories—it makes no difference, it 
seems tO me. 

The effort towards co-operation is one which ought to prevent 
overlaping and find the common problems. There certainly are a 
lot of them despite the great volume of work that has been done 
already. Everybody will agree, I think, that the work can’t stop. 
There is much mcre to be done in the future than has been done 
in the past. 

There are innumerable problems connected with fuel and the 
use of fuel; with locomotive design, especially boiler design with 
reference to the use of fuel; problems related to draft appliances, 
and I could go on, I suppose, for 10 minutes enumerating prob- 
lems of common research in further experimentation and study; 
and certainly among all those problems, there are a great number 
that are of common interest to all the railroads of the country; 
in fact, to form a program for co-operative research in which all 
railroads would be equally interested, and upon which all would 
stand. In this work, co-operation should take the form of co- 
operation with established laboratories—those of the various uni- 
versities of the country, as well as those like the one at Altoona. 

Fifteen years ago the University of Illinois undertook ade- 
quately to provide for the training of men for railway service, 
and adequately to provide for the study of railway problems. 
Since then we have built up facilities for testing both in our 
locomotive laboratories and on the road, and are prepared right 
now to do a good deal of work in this field, especially in the 
motive power field. 

I am authorized to say that if this Association, or any other 
railroad association, wants the assistance of the University of 
Illinois—wants us to come in on any such a scheme—we are not 
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only ready to do so, but are anxious and willing to do everything 
in our power (applause). 


. Prof. Pauhenkocnig 


Purdue University 


It seems to me that in bringing up this question of co-opera- 
tive research the members of the American Railway Association 
have come to a realization of the needs of a closer co-operation 
between the railroads and the technical schools. I do not need to 
recall to you in this instance the work that has been done at 
Purdue University during the past 30 years, but I do wish to 
remind the members that we still have the air brake rack, the 
brake shoe machine and the drop test machine. 
_ For several years efforts have been made at Purdue University 

to secure a building that will adequately house the priceless col- 
lection of all locomotives that have been accumulated through the 
tireless efforts of Dr. Goss. I am sorry to report now that 
nothing definite has been done towards this, and it may seem 
that there is no particular interest in this matter, but I believe 
a re-awakening of interest in the value of co-operative research 
will also carry with it a realization of the value of these his- 
torical locomotives as typical milestones in American railway 
progress. 

Our efforts toward modernization of railway equipment at 
Purdue University have not been entirely without results. When 
our Schenectady No 3 emerges from the shops of the Monon 
at LaFayette, it wil! be practically a new locomotive as far as 
the type is concerned. There has been donated towards this 
cause approximately $8,000 worth of material. Although this 
will be a modern locomotive of the American type, it is not 
modern as far as the size is concerned. 

Furthermore, there are now tentative plans for a transpor- 
tation building at Purdue University. This building will take 
care of these old locomotives and at the same time afford pro- 
vision for the installation of a modern locomotive testing plant. 
We hope to have there equipment of sufficient capacity to test 
a Santa Fe type locomotive. I have no doubt that a re-awakened 
interest in co-operative research on the part of railways will 
serve to hasten the development of these plans. There has al- 
ways existed the closest co-operation between th railroads run- 
ning through LaFayette, notably the Monon and the Big Four, and 
Purdue University. 

I merely mention these instances of what is possible in the line 
of co-operation between the railroads and the technical schools. 
I wish to assure you that Purdue University will stand ready at 
all times to co-operate to the fullest extent in any work that may 
be required of us in the furtherance of an intensive program of 
co-operative research. 


Other Discussion 


C. B. Smith (B. & M.): I am speaking for our assistant 
general manager, L. G. Coleman, who was unable to remain over 
for the discussion on this subject and to say for him, as well as I 
may, that he is very much interested in the subject of co-oper- 
ative research and would have expressed the opinion that if it 
were possible for the American Railway Association to take. up 
this matter actively it would be strongly favored by the Boston 
& Maine. There are a large number of railway systems in the 
country which are not able to have such laboratory and research 
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facilities as might be developed under the auspices of the Ameri- 
can Railway Association. 

Such a research bureau should not be confined to the mechani- 
cal department. However, we of course can only speak for the 
Mechanical Division. The idea is that the American Railway 
Association could properly provide research facilities for more 
than one department. It is the feeling also that it is not neces- 
sary to establish a separate laboratory with full research facili- 
ties merely for railway purposes, but that we should make use, 
so far as it can be arranged, of the existing established labor- 
atories and the other facilities of the technical institutions and 
private laboratories of the country, thus saving to the railways 
enormous expense for duplicate facilities. 

It is hoped that some definite action may be taken expressing 
the opinion of this meeting that the Mechanical Division recom- 
mend to the general officers through its General Committee of 
the American Railway Association that it take this matter un- 
der careful and active advisement with the hope that something 
definite can be arrived at on the part of the Association. It is- 
appreciated of course that it is a large subject and should be 
considered from many angles. 

C. F. Giles (L. & N.): I had some conversation yesterday on 
the subject and one of the gentlemen related the following story, 
showing the importance that one of the large corporations in 
this country attaches to research work. They say that the presi- 
dent of this corporation conferred with his subordinates and 
officials und asked them to recommend to him an engineer or a 
chemist that had the ability to conduct a research department 
for his concern. They recommended a certain man who was 
asked to carry out the work. This man stated that he would 
need $3,000,000 with which to carry on the experiments and 
do the research work. The request was granted immediately. 
The president then asked the man what he would expect in the 
way of a salary. The man replied “it doesn’t make any difference 
what sort of a salary you give me just so you give me enough 
to do this research work.” The man has not only expended the 
$3,000,000 but has exceeded it. 

I am merely relating that to show the importance that some 
of the big concerns in this country with whom we have dealings 
attach to this kind of work. 

Chairman Furcell: I might say that the General Committee, 
as well as the fuel conservation committee, has had this sub- 
ject under consideration for some time. 

C. B. Smith (B. & M.): I move it be the sentiment of this 
meeting that the General Committee of the Mechanical Division 
be requested to take up actively with the officers of the Ameri- 
can Railway Association the consideration of the establishment 
of a proper co-operative research bureau, and push this matter 
through to a conclusion acceptable to the Association. 

R. L. Kleine (Penn. System): Do you not think ıt would 
be better to refer the matter to the General Committee without 
instructions as to what action they should take? I would like to 
ask Mr. Smith about that. 

Mr. Smith: I would say in answer to Mr. Kleine’s question 
that I think the feeling of our assistant general manager is that 
something definite should be done at this meeting, and while it 
is not the purpose of that motion to be mandatory in any sense 
it is simply to bring out at this session, if it is our will and 
pleasure, that the General Committee make a definite move on 
the question. That is all I intended to convey. 

(The motion was seconded and carricd.) 
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Burlington Mikado Type Locomotive Built by Baldwin Locomotive Works 


Report of the General Committee 


Outlining Action Taken Since the Previous Annual 
Meeting on Matters Referred to the Division 


HE MEMBERSHIP of the division at the present. time mide 
214 railways, representing 400 memberships in the American 
Railway Association, and in addition thereto, 152 rail- 
roads, associate members of the American Railway Association. 
The railroads, members and associate members of the Amer- 
ican Railway Association, have appointed 834 representatives in 
the Mechanical Division. 


In addition there are 1482 affliated members and 106 life mem- 


bers in the division. 

The last session of the division was held June 14-21, 1922. 
Since that time the General Committee has taken on several 
important subjects. This action is outlined in the following re- 
port and the approval of the division is requested. ; 


Proceedings of the 1922 Annual Meeting 


The proceedings of the 1922 annual meeting, together with ac- 
tion taken by the division during the year 1921, when no annual 
meeting was held, has been printed and distributed to the members. 


Annual Meeting 1923 


On account of the unusual conditions prevailing during the 
past years it was considered best to hold a strictly business meet- 
ing this year without exhibits of railway machinery and devices. 
The committee has arranged this three day business session of 
the division and has provided a program which should result in 
great benefit to the member roads. 


Letter Ballots 1922 


Recommendations from committees received at the 1922 an- 
nual meeting and ordered submitted to letter ballot of the mem- 
bers were sent to the members in a separate circular containing 
the recommendation from each committee and the resuit an- 
nounced by a circular to the members. 


Manual of Standard and Recommended Practice 


The changes made in the Manual of Standard and Recom- 
mended Practice, as the result of action taken on recommendation 
of reports considered at the 1922 annual meeting and approved 
by formal letter ballot, have been taken care of by issuing revised 
loose-leaf pages to be inserted in the Manual. 


Interchange Rules 


The recommendations of the Arbitration Committee and the 
Committee on Prices for Labor and Materials, approved at the 
1922 annual meeting, were incorporated in the Rules of Inter- 
change for 1922, effective January 1, 1923. In addition, as neces- 
sity arose, this committee has approved revisions of the detailed 
rules which have been issued as supplements to the Rules of 


Interchange. 
Loading Rules 


The recommendations from the Committee on Loading Rules, 
considered at the annual meeting for 1922 and approved by let- 
ter ballot by the members, were incorporated in a revision of the 
loading rules for 1922, issued effective January 1, 1923. 


Maximum Load Markings for Freight 
Cars in Lieu of Nominal Capacity 


At the meeting of the General Committee held January 11, 
1923,.a resolution was adopted that the recommendation from the 
Committee on Car Trucks contained in its 1919 report and ap- 
proved by letter ballot and by the executive committee of the 
American Railway Association should be made effective. This 
recommendation was transmitted to R. H. Aishton, president of 


the American Railway Association, under date of January 13, 


1923. At the direction of Mr. Aishton a conference was held in 
New York City, at the office of the association, on May 10, 1923, 
between representatives of the Transportation, Traffic and Me- 
chanical Divisions to consider this matter. This conference 


adopted resolutions directing that the recommendations above 
referred to for marking freight equipment cars to show load limit 
in lieu of nominal capacity be made effective. This matter is 
now before the Board of Directors for action, together with re- 
port relative to the possibility of increasing the loading on B 
axles having 4!4-in. by 8-in. journals by making a slight increase 
in the condemning limit for journal wear. 


Mechanical Inspection Department 


The Mechanical Inspection Department of the division has 
throughout the year continued its investigation covering repairs to 
foreign cars and billing therefor on a considerable number of 
railroads. The conditions disclosed by these investigations have 
been carefully considered by this committee and a sub-commit- 
tee appointed to draw up regulations governing inspection and 
repairs to foreign cars and billing therefor under the A. R. A. 
Rules of Interchange. These regulations have been approved by 
the General Committee and transmitted to the Board of Di- 
rectors for their approval. It is the opinion of the General Com- 
mittee that these regulations will materially aid in correcting 
such wrongful practices as have been found by the Mechanical 
Inspection Department. 

With the approval of the Board of Direction of the associa- 
tion the number of inspectors was increased to 12 effective Jan- 
uary 1, 1923. 


Joint Inspection of Standard Material 


A joint committee of the Purchases and Stores Division and 
the Mechanical Division has been making a study of the sub- 
ject of joint inspection of standard materials. The final report 
from this committee has not yet been received. 


Investigation of Power Brakes 
and Power Brake Systems 


The Committee on Safety Appliances, assisted by the Committee 
on Brakes and Brake Equipment, has been handling matters for 
the Association in connection with the investigation of power 
brakes and power brake systems before the Interstate Commerce 
Commission. 


= Extension of Effective Dates 


of Rules and Regulations 


As occasion has arisen during the year this committee has, upon 
recommendation from the proper committee of the division, ex- 
tended the effective dates of certain provisions of the rules and 
regulations of the division. These extensions have been covered 
by circulars issued to the members. 


American Engineering Standards’ Committee 


An. invitation was received by this committee to arrange for 
participation of the Mechanical Division in the work of the 
American Engineering Standards’ Committee. This invitation 
was declined. ‘ 


Terms of Office for Chairman and Vice-Chairman | 


At the June, 1922, Convention the following resolution was 
unanimously adopted : 


Resolved, That the officers of the Mechanical Division of 
the American Railway Association shall be. ejected. annually 
instead of every two years, in order that a greater number 
of members may enjoy the honor of being. officers of the | 
division. 


Section 7-B of the Rules of Order of. ike Mechanical Divi- 
sion provides that the chairman and vice-chaiftnan of the divi- 
sion shall be elected by written or. printed: ballots altérnately 
every two years. The candidate. receiving the majority of the 
vote cast is to be declared elected and shall hold office for two 
years, or until his successor. shall be elected. It . is, therefore, 
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recommended by this committee: that section 7-B of the Rules of 
Order of the division be revised in accordance with the proposed 
form shown below to provide for the election of the chairman 
and vice-chairman annually instead of biennially: 


PRESENT Form Prorposep Form 


The chairman and the vice- The chairman and the vice- 
chairman of the division shall chairman of the division shall 
be elected by written or printed be elected by written or printed 
ballots alternately every sec- ballots each year, the candi- 
ond year, the candidate receiv- dates receiving a majority of 
ing a majority of the votes the votes cast shall be declared 
cast shall be declared elected elected and shall hold office for 
and shall hold office for two one year or until their succes- 
years or until his successor sors shall be elected. 
shall ‘be elected. 


Ryerson & Son Scholarships 


On account of the lack of interest in these scholarships by the 
members of the division they have been discontinued by Joseph T. 
Ryerson & Son, the donors thereof. 


Disposition of Bonds of American Railway 
Association Master Mechanics’ Association 


At a meeting of the committee held November 8 and 9, 1922, it 
was decided that all monies of the American Railway Associa- 
tion Master Mechanics’ Association be turned over to the Amer- 
ican Railway Association for such disposition as it may see fit 


to make. 
Bolt and Screw: Thread Standardization 


The matter-of bolt and screw thread standardization has been 
referred to the Committee on Locomotive Design and Con- 
struction for investigation and report. 


Joint Committee on Fuel Conservation 


Vacancies in the Mechanical Division representation on the 
Joint Committee on Fuel Conservation on account of members 
having left railroad service have been filled as follows: A. G. 
Trumbull, chief mechanical engineer, Erie Railroad, New York, in 
place of Wm. Schlafge; R. D. Hawkins, superintendent motive 
power, Atlantic Coast Line, Wilmington, N. C., in place of J. 
Hainen. 


Campaign for Heavier Loading of Equipment 


A joint committee composed of representatives of the Gen- 
eral Committees, Transportation, Traffic, Mechanical, and Freight 
Claim Division, was appointed to formulate a plan of campaign 
to bring about the heavier loading of freight equipment which 
is being carried out under the supervision of the Car Service 
Division. 

Upon -request of the board of directors, a special committee 
consisting of representatives of the Car Service, Mechanical and 
Transportation Divisions, was appointed to analyze the National 
Security Owner’s Car Pooling Plan and related subjects. The 
report of the special committee was reviewed jointly by the Gen- 
eral Committees, Mechanical and Transportation Divisions, and 
submitted to the board. 


Life Members 


The following members have been made life members during 


the year: 

Da: 

Joined Name Title and Railroad 

1903 Curry, H. M....... General Mech. Supt., Northern Pacific 
1901 Deverell, A. C..... Locomotive Stoker £o 

1903 Flory, B. P........ Supt., M. P., N. Y., O. & W. 

1903 Keh o J- ee eas . M., Mississippi River & Bonne Terre 
1903 Kleine, R. L....... Asst. to C Pennsylvania System 
1903 Kucher, T. N...... M. M., Toledo, Peoria & Western 

1903 McCullough, W. A..Gen. Road Master, Atlantic Coast Line 
1903 Murphy, C. W..... Morgantown & Kingwood 

1903 Hearne, J. . Denver, Colo. 

1903 P f D: M... .. Supt. M. P., Atlantic Coast Line 

1903 Reading, R. K.....Supt. M. P., Pennsylvania k 

1903 ussum, H.....Supvr. P. Cc. M., Baltimore & Ohio 
1903 Torrey, F. A....... La Grange, Il. 

1903 Trumbull, A. G....Chief Mech. Engr., Erie Railroad 

1903 Yergens, W. F.....M. M., Erie Railroad 


e a has been advised of the death of 21 members: 


Railroad or Company Died 
. e. Pennsylvania Lines... ...csccccccccceccees June 16, 1922 
Eg. . Durham & Southern Ry.....essseessesoee soccsesasesso 
har berlin i T. Medford, Mas3......ssseossssesessecoooo Dec. 12, 1922 
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Name Railroad or Compan Died 
Charpiot, S Anoa _ Diego, opoe T EE AE E A une 6, 1922 
Deveny, W. D...S t. Shop, A, T. & S. F. Ry........... ug. 22, ee 
Jacobe, L. mM... Lu icating Expert, The Texas Co........ Oct. — 1 
araen, oT W.. altham, Mass.....cccccccccccsccccccces May 27, i922 
Mills, ps Coach Foreman, Grand Trunk Ry. System. ........ 
Needham, E. F..Decatur, Ill... cc... cc ccc cccccccccvcccccee May 12, 1922 
P. Jasiwa General Inspector, Erie R. R......sess.sa — 19 
Pearce, J. S M. M., Norfolk & Western Ry.........00. Sept., 191 
Perkinson, T. F..M. Baltimore & Ohio R. R.......... July 10, 1922 
ce, T. Waterloo, | ee eee mere ee A ; 
Porter C. C..... anager, Sugar p E E E E T A E E, 
yle, Robt....Retir . S. & i C. & N. W. Ry. Sept. 13, 1922 
e T S. S., C., B aQ R Ronee e. Nov. 28, 1922 
; trick... M. M., Louisville & iaie R. R... March 2, 1921 
Schrader, J. R..D. Z C. » New York Central R. R...... Aug. 11, 1922 
Smith, É. J... M. Prise Great Western R. R...... June 23, 1923 
Stoll, W. J..... Chief. Interchange Inspector, Toledo, O....  ..-.see. 
Williams, . A..Glen Ridge, a erase ae We Nae eee et OO es .. April 29, 1922 


Suitable committees will be appointed to prepare obituaries for 
these deceased members to be included in the proceedings of this 
meeting. 


Committee on Nominations 


The committee recommends that no ballot be taken this year for 
members of the Committee on Nominations. The present Com- 
mittee on Nominations is composed entirely of past presidents 
of the former Master Car Builders’ and Master Mechanics’ Asso- 
ciation and past chairmen of the Mechanical Division. The Com- 
mittee on Nominations consists of the following: 

F. W. Brazier (Chairman), assistant to general superintendent 
rolling stock, New York Central; H. T. Bentley, general su- 
perintendent motive power and machinery, Chicago & North West- 
ern; J. J. Hennessey, assistant master car builder, Chicago, Mil- 
waukee & St. Paul; C. E. Chambers, superintendent motive 
power & equipment, Central Railroad of New Jersey; W. J. Tol- 
lerton, general mechanical superintendent, Chicago, Rock Island 
& Pacific. 

The report is signed by J. Coleman (Chairman) general su- 
perintendent car equipment, Canadian National Railways; John 
Purcell, (Vice-Chairman), assistant to vice-president, Atchison, 
Topeka & Santa Fé; C. E. Fuller, superintendent motive power 
and machinery, Union Pacific; J. S. Lentz, master car builder, 
Lehigh Valley; H. L. Ingersoll, assistant to president, New York 
Central; J. J. Tatum, superintendent car department, Baltimore 
& Ohio; Willard Kells, superintendent motive power, Atlantic 
Coast Line; J. Tollerton, general superintendent motive 
power, Chicago, Rock Island & Pacific; H. C. Oviatt, generał 
mechanical superintendent, New York, New Haven & Hartford; 
C. F. Giles, superintendent machinery, Louisville & Nashville; 
T. H. Goodnow, superintendent car department, Chicago & North 
Western; J. T. Wallis, chicf of motive power, Pennsylvania 
system; A. Kearney, superintendent motive power, Norfolk & 
Western; C. E. Chambers, superintendent motive power and 
equipment, Central Railroad of New Jersey, and L. K. Sillcox, 
general superintendent motive power, Chicago, Milwaukee & St. 
Paul. 


Discussion and Action 


A motion was carried that the action of the General Committee 
eliminating the ballot for members of the committee on nomina- 
tions be approved. 

A motion was carried that the recommendation of the General 
Committee for a change in Section 7-b of the Rules of Order 
to provide for election of officers annually instead of bi-annually 
to become effective immediately, be approved. 

A motion was carried that the report of the General Committee 
be approved as a whole. 


Tue Union Paciric, through a holding company known as the 
Kansas City Industrial Land Company, has acquired 919 acres. 
of land in the North Missouri river bottoms, Kansas City, Kan. 
It is understood that this land, which cost approximately $440,000, 
will be used in the development of a new industrial district. 


VALUATION OF THE railroads of Colorado as assessed for this year 
is $160,816,910, compared with $160,487,820 for 1922. The Colo- 
rado & Southern, the Chicago, Burlington & Quincy, the Atchi- 
son, Topeka & Santa Fe and the Denver & Rio Grande Western 
were valued the same for each year while the Union Pacific 
value was increased $750,000 over 1922. 


Founders of Master Car Builders’ Association 


It is Doubtful If the Wonderful Record of Achievement 
of the M. C. B. Can Be Equalled 


By F. W. Brazier 
New York Central 


DESIRE to take but a few moments of your time briefly to 

review what this association has accomplished in its existence 

of over 50 years and the debt we owe to the old master car 
builders of the different railroads of this country and Canada, 
who laid the foundation upon which this association has stood 
all these years. Like a solid rock, it stands today the leading 
mechanical association of the world. Its rules of interchange 
which govern the movement of practically all the passenger and 
freight equipment in the United States, Canada and Mexico are 
binding on every subscribing company and are the means by 
which the interchange of cars is expedited and serious delays 
teduced to a minimum. 


A Record of Accomplishment 


It is a legislative body that makes rules and adopts standards 
which must be lived up to by every road and private car line 
operating cars for interchange. It was the old master car 
builders who got together, years ago, and foresaw the need of 
having standard parts of cars made uniform so as to reduce the 
number to as few as possible, thereby reducing the stock neces- 
sary to carry in order to promptly make repairs. For illustration 
to show how this was brought about: 


In 1882 we had 56 kinds of axles, which in 1918 was reduced to...... 
In 1882 we had 58 kinds of journal boxes, which in 1918 was reduced to 5 
In 1882 we had 26 kinds of couplers, which in 1918 was reduced to.... 2 
in 1882 we had 27 kinds of brakeheads, which in 1918 was reduced to.. 1 
In 1882 we had 20 kinds of brake shoes, which in 1918 was reduced to 1 


Total..... 187 Reduced t0.........esesssssosoososoo 14 
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The safety appliance standards with which cars are today 
equipped, are the result of the efforts of these old master car 
builders. The federal government recognized the benefits to be 
derived through the adoption of these safety standards and the 
Safety Appliance Law was accordingly enacted. 

What greater compliment can be paid to the old master car 
builders than that not only the federal laws on safety appliances 
are the result of their achievement in voluntarily making the 
cars safe for trainmen, but that all the great insurance compa- 
nies take the M. C. B. Rules as a basis for settling all claims 
for fire damage to equipment. 

During the last few years, conditions have arisen which re- 
sulted in the taking away of the title of “Master Car Builder” 
on some roads but the work is going on just the same, only 
under the supervision of a man with a different title. 

There are a number of different associations doing fine work 
in their line, namely, the Travelling Engineers, Master Black- 
smiths, Storekeepers, General Foremen, Painters, Master Boiler- 
makers, Electricians, Air Brake Men and others who hold con- 
ventions where papers are read, treating on matters having an 
educational value to their members; the information gained can- 
not help but be the means of getting better results. A man who 
attends these meetings should become a student of his work. 


Educational Value of Exhibits 


In the past we have had at our conventions wonderful displays 
of up-to-date machinery, tools and parts of cars and locomotives. 
Locomotives and machinery have been shown in actual operation. 
These exhibits, without doubt, had a wonderful educational value 
for the shop forces and gave them new thoughts and ideas which 
would be put into practice upon their return home and thereby 
be the means of effecting permanent and substantial economies 
in operating cost which, under present operating conditions, is 
something not to be passed over lightly. 

Today, the man who succeeds is the man who studies his line 
of work and keeps in touch with what is going on outside his 
own door. We have some splendid railway magazines which 
portray to us the latest railroad news so there is no excuse for 


anyone seeking information not finding it if he really wants it. 

Would to God that today with all the unrest in this country— 
brought about largely by self-seeking political radicals preaching 
government ownership, the Plumb Plan, etc. (which means plums 
for the advocates and politicians)—that we could have a Lincoln 
that would rise up and lead the people into the right pathway 
that would bring about peace, contentment and prosperity to all 
the railroads of the country. The old master car builders were 
eminently successful in their line of work. Why? Because there 
were fewer politicians or factions to please. They worked for 
the good of the cause and the public received the benefit. 


Pioneers of M. C. B. Association 


In looking over the pioneers of this association, we find a long 
list of able men who, in their day, assisted in laying its founda- 
tion and are in a large measure ‘responsible for its success. To- 
day we have only 10 men left who have been in active service 
in excess of 30 years as members of this association, (I mean 
the old master car builders) and I desire to mention a few. 

One—a past-president, is the oldest member in active service, 
has been a member for 45 years, has been in the service of his 
railroad for 58 years and is a member of our General Committee. 
I refer to our past-president, John S. Lentz, of the Lehigh Valley. 

I also want to mention another past-president who has served 
his company over 50 years, been a member here over 33 years 
and is yet in service; a man who has been one of the leading 
master car builders of the country—John J. Hennessey, of the 
Chicago, Milwaukee & St. Paul. 

We also have our retiring chairman, who has been a member 
33 years, who has worked faithfully in his position to represent 
the Canadian railroads and has greatly helped to keep the stand- 
ards of this association the same in Canada as in the United 
States—a wonderful record. 

The other names on the list I desire to mention are George 
Rommel, Samuel Porcher, J. B. Michael, D. B. Middagh, J. 
Doyle, W. D. Holland and F. W. Brazier. 


Presentation to Retiring Chairman 


Mr. Coleman, the officers and members *of this association 
desire to express to you their appreciation of the manner in 
which you have presided at its meetings and the personal in- 
terest you have manifested in all its affairs. Your name will 
now be added to the list of past-presidents as one, whom, we 
of the Master Car Builders’ Association all honor. I have had 
the pleasure of your acquaintance for over 30 years; we have 
worked and played together and I know you as a friend and 
as one of our leading master car builders. Upon me has been 
conferred the very great honor of presenting to you, this past- 
chairman’s badge and in so doing I feel highly complimented. 
May you wear it and feel that it carries with it the earnest wish 
of each one that your pathway may be strewn with flowers and 
your life be one of contentment, health and happiness. 

Chairman Coleman: Permit me to express my appreciation. I 
am thankful that our friend Mr. Brazier didn’t say some things 
about me that he knows; he said good things; this is a time in 
life when you like to hear good things—while you are living; 
sometimes you hear the bad things while you are living but have 
got to die before the good ones are said. 

I want to thank you sincerely for this tribute that I will always 
remember; I hope to be able to wear this badge for many years 
to come when I come here and assemble with a family of the 
greatest mechanical geniuses in the world. You are recognized 
all over the world as the leader in your line of work. It is a 
compliment, and a big one too, to be selected among a family 
of friends like this to preside at your meeting and I do sincerely 
thank you from the bottom of my heart. 
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Report of the Committee on Nominations 


HE terms of office of the chairman, vice-chairman and seven 
members of the General Committee expire June, 1923. In ac- 
cordance with action taken by the General Committee and 

recommended in its report to the association this year as the result 
of a resolution adopted at the 1922 annual meeting, the term of 
chairman and vice-chairman of the division is changed from two 
years to one year, which will make it necessary to elect both a 
chairman and vice-chairman of the division at the 1923 annual 
meeting. 

In accordance with Section 7 (a) of the Rules of Order of the 
division which provides that officers of the division shall be elected 
at the regular meeting of the division held in June of each year, 
the Committee on Nominations nominates the following for the 
offices of chairman and vice-chairman: 


For CHAIRMAN—Term expiring June, 1924: 

John Purcell, assistant to vice-president, Atchison, Topeka & 
Santa Fe. 

For Vicke~-CHAIRMAN—Term expiring June, 1924: 

T. H. Goodnow, superintendent car department, Chicago & 
North Western. 

As the terms of seven members of the General Committee expire 
in June, 1923, the Committee on Nominations nominates the fol- 
lowing to serve until June, 1925, as members of the General 
Committee : 

C. E. Fuller, superintendent motive power and machinery, Union 
Pacific. 

H. L. Ingersoll, assistant to president, New York Central. 

Willard Kells, superintendent motive power, Atlantic Coast Line. 

J. S. Lentz, master car builder, Lehigh Valley. 

H. C. Oviatt, general mechanical superintendent, New York, 
New Haven & Hartford. 

J. J. Tatum, superintendent car department, Baltimore & Ohio. 

W. J. Tollerton, general superintendent motive power, Chicago, 
Rock Island & Pacific. 

The committee also nominates J. Coleman for member of the 
General Committee to fill the unexpired term of T. H. Goodnow, 
who is nominated for the office of vice-chairman and whose term 
as member of the General Committee expires in June, 1924. The 
committee also nominates C. H. Temple, chief of motive power 
and rolling stock, Canadian Pacific, to âll the unexpired term 


of W. H. Winterrowd, who has left railroad service and whose , 


term expires in June, 1924. 


The report is signed by F. W. Brazier, chairman, assistant to 
general superintendent rolling stock, New York Central; H. T. 
Bentley, general superintendent motive power and machinery, 
Chicago & North Western; J. J. Hennessey, assistant master car 
builder, Chicago, Milwaukee & St. Paul; C. E. Chambers, super- 
intendent motive power and equipment, Central Railroad of New 
Jersey, and W. J. Tollerton, general mechanical superintendent, 
Chicago, Rock Island & Pacific. 


Election of Officers 


W. O. Thompson (N. Y. C.) reported for the election tellers 
as follows: 

For chairman, term expiring June, 1924—John Purcell, 173 
votes. 

_ For vice-chairman, term expiring June, 1924—T. H. Goodnow, 
169 votes. | 

For members of the General Committee, terms expiring June. 
1925—C. E. Fuller, 157 votes; H. L. Ingersoll, 168 votes; Willard 
Kells, 140 votes; J. S. Lentz, 166 votes; H. C, Oviatt, 171 votes; 
J. J. Tatum, 171 votes; W. J. Tollerton, 165 votes 

For members of the General Committee, terms expiring June, 
1924—-J. Coleman, 168 votes; C. H. Temple, 167 votes. 

Mr. Purcell: I want to thank you for the honor you have 
bestowed upon me in electing me chairman. I realize the re- 
sponsibilities of the office together with the amount of work which 
is attached to it, but I feel that with your assistance we will 
handle the work promptly and to the entire satisfaction of all. 
-~ Mr. Goodnow: I appreciate coming into office and during the 
tenure of office will try to do my best; you know, however, 
that as new men enter the ranks somebody has get to take their 


places. Some of those sitting in the rear have got to move for- 
ward and help out. 

As chairman of the Committee on Committees, if I continue 
in that capacity this year, I hope we can get some new blood 
into the committees—it is awfully hard for the committees when 
you know individuals here and there but don’t know how active 
they may be; if you want a job, just send your name to me and 
I will see that you get it. I am serious in that question; we 
want you to get a new enthusiasm; we want to get some good 
timber. 


Appreciation to Past-Chairman Coleman 


A rising vote of thanks was given the retiring chairman, Mr. 
Coleman, for the very eficient manner in which he handled the 
affatrs of the association during the past year. 

C. F. Giles (L. & N.): I want to refer back to the remarks 
of Mr. Goodnow on the subject of the younger members of this 
association taking more interest in the affairs of the association 
as well as participating in the discussions during the convention. 
That has been a subject of discussion with the members of the 
General Committee for several years, especially after the last 
meeting in Atlantic City in 1922, when it was apparent that very 
few of the members on the floor took very much interest, or 
participated in the discussion. 

Now, I am delighted to observe during this meeting that there 
has certainly been a wonderful improvement in that respect. 

Speaking of Mr. Goodnow, I have been working with him now 
for about 11 years as a member of the General Committee and on 
other committees, and whoever steps into his shoes as a member 
of any of these committees to take up the work that he is com- 
pelled to lay down, partially at least, has got to go some. He 
has been one of the best and most untiring workers that we have 
in the association, and it has been a question of the willing horse. 


Front View of Southern Pacific 2-10-2 Locomotive 
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Miscellaneous Business of the Meeting 


Taree Registration— The Division Recommends That the 
Railroad Centenary Be Observed 


. HE REGISTRATION at the close of the mecting was 584 railroad 
men and 87 miscellaneous; a total of 671. A resolution was 
adopted by the association strongly favoring a Railroad 

Centenary Celebration of the hundredth anniversary of American 

railroads. 


Safety Appliances 


C. E. Chambers (C. R. R. of N. J.): 

The committee on Safety Appliances has no written report this 
year. This is because nothing in particular has transpired since 
last year. At that time I made a report to you that the investiga- 
tion on power brake and appliances was under way in Washington ; 
this was carried to completion in February last. At present there 
is nothing new before the committee other than a possible revision 
in the Safety Appliance Standards in the near future. 

(A motion was carried that the report be accepted and prinied 
in the proceedings.) 


Loss and Damage From Rough Handling 


Chairman Coleman: There is a gentleman here from the 
Claim Section who wanted to have the privilege of the floor for 
about five minutes. I want to introduce to you Joe Marshall, 
special claim prevention officer, A. R. A.. 

Mr. Marshall: I want to say a few words in the interest of 
freight claim prevention, but before I say them I want to offer 
the thanks of the freight claim men for the great co-operation we 
have received from your secretary, Mr. Hawthorne, in our work 
and also from the individual mechanical men on all the railroads 
throughout the country. Each one of them is doing good work. 

I want to call your attention to a few of the high spots on the 
claim account and I have some pictures here to show you. 

Mr. Marshall here showed several pictures illustrating various 
charts used by the Claim Section and indicating the extent of 
loss and damage from rough handling. The fact was pointed out 
that in response to inquiry a considerable number of the roads 
gave six or more miles an hour as a safe impact speed, whereas 
the best friction draft gear will go solid at four miles an hour, and 
that evidently there is reason for further educational work along 
this line. Mr. Marshall suggested that the Mechanical Division 
appoint a committee on rough handling to back up the work of the 
freight claim man.—EDITOR. 


Co-operating Associations 


The privilege of the floor was extended to the following Asso- 
ciations : 

Air Brake Association. 

American Wood Preservers’ Association. 

American Railway Tool Foremen’s Association. 

Association of Railway Electrical Engineers. 

Chief Interchange Car Inspectors & Car Foremen’s Ass’n. 

International Railway Fuel Association. 

International Railway General Foremen’s Association. 

International Railroad Master Blacksmiths’ Association. 

Railway Accounting Officers’ Association. 

Traveling Engineering Association. 

And the various sections and divisions of the American Railway 
Association. 


Resolutions 


The Committee on Resolutions, C. E. Chambers (C. R. R. of N. 
J.) made the following report: 


“Resolved, that the Mechanical Division of the American 
Railway Association extend its sympathy to Mr. Samuel M. 
Vauclain account serious illness of Mrs. Vauclain and a wish 
for her speedy recovery, and the thanks of the Association for his 
extremely interesting and instructive paper on the Development of 
the Steam Locomotive, and that a telegram be sent Mr. Vauclain 
by the Chairman.” 

. (The resolution was adopted.) 
Mr. Chambers continued : 
“Whereas, Mr. R. H. Aishton, president of the American Rail- 


way Association, favored us with his attendance and timely address. 

“Whereas, Mr. W. B. Storey, president of Atchison, Topeka & 
Santa Fe, was in attendance and gave us much food for thought 
and practice in his address, 

“Whereas, Mr. C. H. Markham, president of Illinois Central, 
personally met with us and favored us with a splendid talk full of 
appreciation of the workings of the Mechanical Division and the 
mechanical departments of the railroads as a whole, 

“Whereas, Mr. E. F. Carry, president of The Pullman Company, 
met with us and read his most splendid paper on Development of 
Railway Cars, 

“Whereas, Mr. W. W. Atterbury, vice-president of the Pennsyl- 
vania Railroad, favored us with a splendid message of appreciation 
full of suggestions, and 

“Whereas, Sir Henry Thornton, K. B. E., president of Canadian 
National Railways, showed his keen interest in the railways of the 
United States and Canada by sending to us his message, 

“Be it resolved, that the thanks of the members of the Mechan- 
ical Division be extended the gentlemen above mentioned and 
copy be printed and sent to them individually by the secretary of 
the Division.” 

(The motion was seconded and carried.) 

Mr. Chambers: ‘Resolved, that the appreciation of the mem- 
bers of the Mechanical Division of the American Railway Associa- 
tion be extended to the Hotel Managers’ Association of Chicago 
for their kindly interest by furnishing accommodations to the mem- 
bers of the association and their families. Also to the Chicago 
Association of Commerce, and especially Mr. Bowman, for pro- 
viding a hall in which to hold its annual meeting.” 

(The motion was seconded and carried.) 

Mr. Chambers: “Resolved, that the Mechanical Division of 
the American Railway Association show its appreciation of the 
continued interest of the executive members of the Association 
by adopting a schedule of the American Railway Association pre- 
sented to us by President Aishton, and that each member goes to 
his own road determined to meet every suggestion and that the 
‘note be paid in full on or prior to October 1, 1923.’” 

(The motion was seconded and carried.) 

Mr. Chambers: “Resolved, that the Mechanical Division extend 
its thanks and appreciation to the officers and secretary of the 
division for the able manner in which they have handled the annual 
meeting and to the committees in charge of the various reports 
which have been so fully covered and to the members who have 
participated so generously in the discussions, thereby bringing out 
the information so much desired, realizing that all of this has taken 
place at a time when each member, due to the labor disturbances 
for the past year, has been so fully engaged otherwise.” 

(The motion was seconded and carried.) 


Railroad Centenary 

The following was also presented by the Committee on Resolu- 
tions : i 

Secretary Hawthorne (Reading): To the executive officers of 
the American Railway Association. The Mechanical Division of 
the American Railway Association, assembled in convention at 
Chicago, on this date, June 22, 1923, taking pride from the beginning 
of developments and achievements of American railroads of which 
it is part, noting its problems and looking solicitously to its future 
welfare, suggests the proximity of the hundredth anniversary of the 
American Railroads; expresses the belief that this event will 
afford an invaluable opportunity for the railroads to quicken the 
pride of railway men in the substantial and effective method of 
giving an exhibition of progress and recommends the Executive 
Officers to give serious consideration to the holding of a centennial 
celebration of international interest, representing the combined 
energies of all American railroads. 

This body stands ready and willing to assist and co-operate in 
any action taken towards this ending. 

Mr. J. J. Tatum (B. & O.): J move that the resolution be 
adopted. 

(The motion was seconded and carried.) 
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The American Short Line Railroad Association is to consoli- 
date all of its offices in Chicago on the first of July at 1832 Mc- 
Cormick building. At the present time, the purchasing agency 
is located in the Railway Exchange building and the traffic and 
labor departments in the Transportation building. 


The American Boiler Manufacturers’ Association at its annual 
convention at Hot Springs, Va.. this week, unanimously adopted 
the following resolution offered by W. H. S. Bateman, of the 
Parkesburg Iron Company: Resolved, That this Association go 
on record in upholding the railroads of the United States in the 
fight which they are making for their very existence, and that 
we as a body emphatically are opposed to Government ownership; 
and will use our best efforts individually to encourage public sen- 
timent in sympathy with the railroads, and will at all times en- 
deavor to counteract the influences which are constantly working 
in opposition to the railroads of our country. 


Robert W. Hunt, president of Robert W. Hunt & Co., Chicago, 
was the recipient of the Washington award which is presented 
annually by the Western Society of Engineers, acting jointly with 
the American Society of Civil Engineers, the American Society 
of Mechanical Engineers, the American Institute of Mining and 
Metallurgical Engineers and the American Institute of Electrical 
Engineers. This award was established by John W. Alvord, con- 
sulting engineer, of Chicago, in 1916, and was presented to Mr. 
Hunt for “his pioneer work in the development of the steel in- 
dustry and for a life devoted to the advancement of the engineer- 
ing profession.” This is the second time that this award has been 
made, Herbert C. Hoover being the first recipient. 


Scottish Locomotives for India 


According to the Times (London) Trade Supplement, the 
firm of William Beardmore & Sons, Dalmuir, Scotland, has 
received orders for 17 heavy Pacific type locomotives for the In- 
dian State Railways. The North British Locomotive Company 
also claims to have obtained “a large number” of contracts for 
its Glasgow works. The Scottish locomotive builders seem op- 
timistic and are said to expect to receive further extensive orders 
in the near future. | 


French Foundryman Studies American Methods 


Emile Ramas, administrator-director of the French Metal- 
lurgical Society and president of the Foundrymen’s Association 
of Paris, France, is now visiting the United States studying the 
manufacture of chilled car wheels for the purpose of extending 
their use in France. In the course of his investigations he has 
been the guest of George W. Lyndon, president of the Association 
of Manufacturers of Chilled Car Wheels, in Chicago, and of the 
American Foundrymen's Association at Cleveland, Ohno. 


Canadian Shopmen Seek Increase 


Notice has been served on the Railway Association of Canada 
by the Railway Employees’ Department of the American Federa- 
tion of Labor that negotiations looking to wage increases are re- 
quested. The shop employees are now working under a contract 
made a year ago which reduced wages and made the new rates 
continuous until such a time as cither party might desire a change 
—in which case a conference was to be called on a notice of 30 
days. The shopmen have now given that notice. 


t 


A 24-Hour Locomotive Run 


Hauling a special train of 10 cars carrying Shriners on their 
return from Washington, locomotive No. 411 of the Missouri- 
Kansas-Texas, starting from St. Louis, Mo., on June 10 at 4:25 
p. m., was run through to Austin, Tex., 975 miles, without being 
detached from the train and arrived at destination on schedule 
time at 5 p. m. This locomotive, an oil burner, consumed on the 
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GENERAL NEWS 


trip 7,335 gallons of fuel. The rate of speed figures out 39% 
miles an hour and the fuel consumption at 71 gallons per mile. 


Pilots on Canadian Locomotives 


The Board of Railway Commissioners for Canada has issued an 
order amending the Rules Relative to the Inspection of Locomo- 
tives and Tenders as applied to locomotive pilots. The amend- 
ment consists in striking out the last paragraph of the rules pre- 
scribed by General Order No. 289 and inserting in place thereof 
the following: “Pilots.—All locomotives in road service, excepting 
engines operating in strictly international service on the lines of 
the Boston & Maine, Maine Central, Rutland, New York Central, 
and Great Northern railway companies, shall be equipped with 
pilots projecting not less than 24% in. from the back of the up- 
right which the pilot is built on, to the nose of the pilots; the mini- 
mum height from the rail to be 3 in. and the maximum 6 in. 
Pilots shall be securely attached, adequately braced and maintained 
in a safe and suitable condition for service. All such locomo- 
tives shall be fully equipped by December 31, 1925.” 


Training of Oxy-Acetylene Welders 


The American Welding Society has issued an outline of a course 
for the training of oxy-acetylene welders. This report was pre- 
pared by a committee and combines the experience of experts of 
the Federal Board of Vocational Education, the American Weld- 
ing Society and the National Research Council. For the informa- 
tion of the person who is selecting candidates, the text includes 
a discussion of the qualifications which the candidates for training 
should possess. For the information of the instructor, the text 
includes the fundamentals in gas welding, together with a detailed 
statement of content, classified under type welding jobs arranged 
in the order of difficulty. Copics may be secured from the Ameri- 
can Welding Socicty, 29 West Thirty-ninth street, New York. 


Adjustment of Brake Power on Tank Cars 


Complying with requests reccived from a majority of the own- 
ers and operators of tank cars for an extension of the effective 
date for complying with the requirements of the tank car speci- 
fications for the adjustment of brake power on existing cars, the 
general committee of the Mechanical Division, American Railway 
Association, has extended the time limit which had been set at 
July 1, 1923, to July 1, 1924. The reasons for allowing the ex- 
tension of time are the general business conditions which have 
prevailed for some time and the fact that a large number of tank 
cars, scattered throughout the country, are stored on railroad sid- 
ings, making it impracticable for the owners to complete the work 
of adjustment within the time limit originally set. 


British Railway Places Heavy Equipment Orders 


The London & North Eastern, according to Modern Transport 
(London), has recently ordered the following equipment: 

800 covered goods wagons from the Metropolitan Railway Car- 
riage, Wagon & Finance Company, Ltd., Birmingham. 

750 mineral wagons of 12 long tons’ capacity from Clayton 
Wagons, Ltd., Lincoln. 

750 mineral wagons of 12 long tons’ capacity and 500 open goods 
wagons of the same capacity from the Midland Railway Carriage 
& Wagon Company, Ltd., Birmingham. 

500 open goods wagons from Charles Roberts & Company, Ltd., 
Wakefield. 

300 mineral wagons of 18 long tons’ capacity from the Hamilton 
Wagon Company, Ltd. 

30 goods brake vans from the Birmingham Railway Carriage & 
Wagon Company, Ltd., Birmingham. 

In addition, the company has ordered 10,635 freight cars, 272 
passenger train cars, two twin sleeping cars, six single sleeping 
cars and 78 locomotives from its own shops. 
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Needed: More Goggles 


Accidents to the eyes of workmen in American industries ag- 
gregate the astonishing number of 200,000 a year, according to a 
statement issued by the National Committee for the Prevention 
of Blindness, 130 East Twenty-second street, New York City; and 
in one state, Pennsylvania, out of twelve million dollars awarded 
as compensation for permanent injuries since the Workmen’s 
Compensation Act was put in force, more than 40 per cent went 
for compensation for loss of eyes. This sum, about $5,000,000, 
was greater than the combined compensation paid for loss of legs, 
arms and feet and for permanent disability from other injuries. 
The committee says that there are still innumerable plants where 
goggles ought to be worn, but are not worn; and many workmen 
who have goggles keep them in their pockets, unless they are 
watched. Legislation is not a sufficient means of prevention in 
this matter, because the workman who has goggles and does not 
use them can be enlightened only by persistent education. These 
and other points in connection with eye dangers are to be the 
subject of a report soon to be issued. 


Wage Statistics for March 


The number of employees reported by Class 1 steam roads for 
March, 1923, was 1,816,479, an increase of 246,321, or 15.7 per cent, 
over the number reported for the same month last year, and an 
increase of 32,924, or 1.8 per cent, over the number for February, 
1923, according to the monthly summary of wage statistics pub- 
lished by the Interstate Commerce Commission. The total com- 
pensation in March, 1923, was 17.9 per cent greater than in March, 
1922. In this period the earnings per hour for straight time for 
the employces reported on an hourly basis decreased from 58 cents 
to 56 cents an hour. The overtime earnings decreased from 82 
cents to 81 cents an hour. Taking the straight time, overtime, 
and other compensation together, these employees reported on an 
hourly basis were paid an average of 61.8 cents per hour in March, 
1922, and 59.9 cents in March, 1923. But, owing principally to 
an increase in the amount of overtime worked, they averaged 227 
hours per employee in March, 1923, as against 215 in March, 1922, 
with the net result that their average compensation per month 
increased from $133 to $136 in the same period. 


French to Supply Siamese Railway Equipment 


A French company recently obtained a contract for 10 new loco- 
motives for the Siamese State Railways, on the basis of the lowest 
tender in competition with American, British, Belgian, and German 
concerns, according to Consul Brodie at Bangkok. The total 
amount budgeted being considerably in excess of the French tender, 
a portion of the surplus over and above the price quoted was di- 
verted to the purchase of 4 additional locomotives, 2 from an 
American company, and 2 from a British concern. At the present 
time only British and German locomotives are in use on the Si- 
amese State Railways, and the new contracts mark the introduction 
into Siam of the first American railway equipment of this char- 
acter. 

American exporters are at some disadvantage in obtaining 
orders for heavy railway equipment in Siam in competition with 
British and Continental European firms. The greater distance 
involved necessitates a heavier freight charge on American-made 
products. As there is no direct steamer service between United 
States ports and Bangkok, freight originating in the United States 
and consigned to Bangkok must be transshipped either at Hong- 
kong or Singapore. Furthermore, the unfavorable exchange rate is 
another feature that affects adversely the Siamese market for 
American products. 


Locomotive Building in New Zealand 


The New Zealand government had contracted with British 
manufacturers for 45 locomotives, and almost all of them had 
been delivered when the last instalment was lost in the wreck 
of the steamer Wiltshire, according to dispatches from Welling- 
ton to the Times (London) Trade Supplement. The insurance 
claim in respect to that loss having been settled, the proceeds are 
being applied to the replacement of the lost engines and the 
purchase of additional ones. The British manufacturers who se- 
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cured the first contract in competition with American, Belgian, 
Australian and German tenderers will supply the engines now 
required at a contract price of £5,225 per locomotive, which with 
freight, insurance, and other charges and cost of assembling and 
putting on rails in New Zealand will be increased to £6,245—a 
substantial reduction compared with the original contract price. 
The engines are to be delivered in New Zealand in July. 

Construction of locomotives in the dominion itself is being 
carried out at the government's own shops at Addington, in 
South Island, and in the works at Thames, in North Island. 
The price of these locomotives is, however, higher than that 
of those being built in Great Britain. The contract price for 
the Thames engines, of which 16 have yet to be delivered, is 
about £11,000 each, while those being built by the government 
will cost in the shop £8,000 each. Engines under construction in 
the government shops will take two years to complete. 


Scottish Concern to Build and Equip Portuguese 
Railway Shops 


William Beardmore & Co., Ltd., of Glasgow, Scotland, recently 
cured a contract for the supply, construction and equipment of the 
general workshops of the Portuguese South & South Western 
Railway, at Barreiro. The workshops in question are for the 
construction, maintenance and repair of locomotives and cars. 
When completed, the establishment will comprise an erecting shop, 
foundry, machine shop, tool room, carpenters’ shop, paint shop, 
paint mill and store, material store, boiler shop, forge and black- 
smith shop, finishing shop, coppersmiths’ shop, carriage and wagon 
shop, upholsterers’ shop, timber shed, pattern shop, and will be the 
largest building of its kind in Portugal. 

The present shops are to be demolished to make way for the 
new buildings, but the contract calls for the work of the railway 
being carried on in the old shops while the new shops are being 
built, and the transference of old plant and the installation of new 
plant being carried out in such a way that the repairs and upkeep 
of railway plant will not be interfered with. The buildings are 
to be equipped with modern electric overhead cranes, air compres- 
sor plant, and fire installation. Diesel motor and generator for 
the power station, mechanical coaling appliances capable of coal- 
ing two locomotives at one time, reinforced concrete water supply 
tank, dock pump, etc., will be provided. Rails, points and cross- 
ings have also to be provided, for direct access to the different 
shops and for the intercommunication between each shop and in 


order to facilitate the rapid handling of the work to be undertaken. 


Proposed Electrification in Spain 


Representatives of Morgan & Company of New York, Messrs. 
Rothschild of London and Messrs. Urquijo, the Spanish bankers 
of Madrid and Bilbao, have recently formed a company with a 
capital of 500 million pesetas (approximately $100,000,000 at par 
exchange), to carry out the long-discussed project for an electric 
line between Madrid and Valencia, according to a dispatch from 
Barcelona to the Times (London) Trade Supplement. The line 
will be about 220 miles in length and double-tracked. 

The project includes the development of hydro-electric power 
necessary for the new line, as well as the working of several mines, 
and other schemes of an agricultural character. It is stated that 
the work will be put in hand as soon as possible, embodying the 
proposals of the engineers, Messrs. Vallejo and Membrilla. 

The capital of the new company will enjoy a state guarantee 
of five per cent interest. Besides being the first electric trunk line 
to be constructed in Spain, the project 1s one of the most important 
of its kind that has been launched in the country for many years. 
The new railway will open up a new country rich in minerals and 
in agricultural produce but hitherto devoid of communications. 

Of the Trans-Pyrenean railways which are being constructed 
under the Franco-Spanish Agreement of 1904, the line from Ripoll 
to Puigcerda is the only section at present in working order. The 
Minister of Public Works has now been authorized to ask for 
tenders for its electrification. The line is about 40 miles in length, 
with two long tunnels of a total of 3.7 miles. There are eight 
stations, some of which are not yet complete. The line rises to 
a height of 3,900 ft. in the tunnel under the Pyrenees; eventually 
it will connect with the French lines at Aix-les-Termes and will 
shorten the journey between Barcelona and Toulouse by 75 miles. 
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Increase in Wages on Many Roads 


The Pennsylvania Railroad has made an advance of two cents 
an hour in the wages of various classes of employees in the central 


region, including elevator operators, watchmen and laborers. At 


Gadsden, Ala., it is announced that the 700 employees of the Gads- 
den Car Works have gone to work, after a suspension of one 
week, under a new contract with their employers in which “all 
labor troubles have been smoothed over.” Since the strike of last 
year, the men have been working without a general agreement. 

The striking shopmen of the Central of New Jersey, of whom 
it is said that 1,200 have remained out, have at last announced 
that a formal vote has been taken to give up the strike. The 
shops at Elizabeth, N. J., were already well manned; but at 
Ashley, Pa., it is said that the break-up in the brotherhood will 
result in considerable numbers of men going to work in the shops. 

The Southern Pacific has made a general increase in the wages 
of shopmen; skilled mechanics, 5 cents an hour; helpers, 2 cents 
an hour. The number of men affected is about 13,000; and they 
were represented in the negotiations by the officers of the Southern 
Pacific Shop Crafts’ Protective Association, an organization con- 
fined to the employees of this road. The annual addition to the 
payrolls will be about $750,000. 

The Chesapeake & Ohio has increased the pay of shopmen 2 
cents an hour. About 7,000 men are affected and the annual pay- 
rolls in this department will be increased about $590,000. 

The Illinois Central has received an application from the 
Brotherhood of Railway and Steamship Clerks for increased pay 
for storekeepers and assistants; chief clerks and other supervisory 
clerical positions, 9 cents an hour; for clerks, 9 cents and in some 
cases 1012 cents an hour; for inexperienced clerks an initial salary 
of $77.50 a month, to be advanced $10 after six months; janitors 
and watchmen, 14 cents an hour; office boys and messengers, 9 
cents; freight handlers, 8 cents; common laborers, 10% cents; 
telephone operators, 10 cents. 

The Railway Employees’ Department of the American Federation 
of Labor is negotiating with the Chicago & North Western, the 
Chicago, Milwaukee & St. Paul and the Southern Railway for in- 
creases in the wages of shop craft employees on these roads, said 
to number 54,000 men. The A. F. of L. representatives also ask 
for time and one half for overtime and for Sunday work. 

The Louisiana & Aransas has advanced the pay of carpenters 
to 54 cents an hour; track and shop laborers to 31 cents an hour. 

The San Antonio & Arkansas Pass has agreed with the United 
Brotherhood of M. W. employees and shop laborers to make a 
general increase in wages on the same gencral plan which is in 
force on other roads. 

The Atchison, Topeka & Santa Fe has increased the pay of 
shop craft employees 2 cents an hour. This applies to blacksmiths, 
boiler makers, metal workers, electricians, car men, stationary 
firemen and oilers. 

The Louisville & Nashville has made a general increase of two 
cents an hour in the pay of all classes of employees in the mechani- 
cal department, the increase having been put into effect on July 1. 


Progress Made on A. R: A. Transportation Program 


The Car Service Division of the American Railway Associa- 
tion has issued a second monthly statement of the progress made 
on the “Program to Provide Adequate Transportation,” as ap- 
proved by the members’ meeting of the American Railway Asso- 
ciation and of the Association of Railway Executives on April 5. 

Total cars of revenue freight loaded for the 22 weeks to June 
2 inclusive show a consistent increase above the estimated figures 
as well as far in excess of the total for same periods of the 
previous years for which we have record. Following is the 
cumulative loading by commodities and total for the first 22 
weeks of 1923 compared with the corresponding period of previous 
years. 


1923 1922 1921 1920 

Grain and G. pro.........-- 883.352 940,008 829,567 722,549 
Live: steek davacecesietiv ess 705,524 627,642 622,491 660,307 
Coal sanua eaa Eae 4,047,507 3,051,665 3,249,849 3,907,411 
Coke 44 c0w ater e a 330,724 179,826 155,430 235,078 
Forest products ........... 1,590,451 1,169,603 1,079,305 = 1,352,981 
Ore ornidan ete een eects 536,183 195.651 246,439 546,572 
Mdse. L.C. L. and mise.... 11.874,072 10.441.841 9,388,703 10.395.989 

Total sauaina poets 19,967,813 16.6u6,236 15,571,784 17,820,887 
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The new equipment put in service and on order is as follows: 


Put in service 


january l to On order 
Cars June 1, 1923 June 1, 1923 
BOK, nae eka ealcs oaks 27,862 45,709 
Refrigerator 2.2.0... 0.0 cece ecces 7,468 13.237 
OAL again eSiyer ee E ali ln 26,806 43,113 
Stock saarena Goes Hawi arate ke 1,596 1.814 
Flat ihe oR wok 6 ee ees de bakes 1,374 2,085 
Others \aedea tard ode wae E E R 454 1,121 
A E E hee cun ci 65,660 107,079 
Locomotives ....... 0.0. ccc ewes 1,697 2,041 


Other statistics showing progress are given in the report as 
follows: 
ALL Freicgut Cars Awaitinc REPAIRS 


January 1, 1923 June 1, 1923 


Heavy ...164,041 cars or 7.2 per cent Heavy ...155,564 cars or 6.9 per cent 
Light . 51,970 cars or 2.3 per cent Light - 56.202 cars or 2.5 per cent 
Total ....216,011 cars or 9.5 per cent Total ....211,766 cars cr 9.4 per cent 
Steam Locomotives AWAI1ING REPAIRS 
January 1, 1923 June 1, 1923 
Heavy ...13,587 loco. or 21.1 per cent Heavy ...11,368 loco. or 17.8 per cent 
Light . 1,962 loco. or 3.0 per cent Light .... 1.215 loco. or 2.1 percent 
Total - -15,549 loco. or 24.1 per cent Total ....12,683 loco. or 19.9 per cent 
RatLroap FUEL Stocks 
; January 1, 1923 June 1, 1923 
Tons in CATS 6 sae es nee 2,443,460 Tons in cars............ 2,554,307 
In stock piles............ 4,313,426 In stock piles............ 5,880,373 
POtal: 23s. 4th wecnete Sees 6,756,886 Tctal ........... cece eee 8,434,680 
Tcns per car Miles per car per day 
a 

1923 1922 1921 1923 1922 1921 

January .......... 29.0 27.6 30.1 25.8 20.4 23.2 
ebruary ......... 28.2 28.3 28.4 24.8 23.2 21.3 
March ........... 27.9 27.7 27.2 27.0 24.4 20.9 
April essensen. 27.8 24.4 26.9 27.9 21.3 20.6 


Nationwide Investigation Into Apprentice System 


Appointment of a committee to make a nationwide investigation 
of the apprentice system has been announced by the American 
Management Association, composed of many of the country’s 
largest industrial enterprises. The committee, headed by L. L. 
Park, supervisor of welfare, American Locomotive Company, 
Schenectady, N. Y., was named by the Plant Executives’ Division 
of the Association, of which Sam A. Lewisohn of New York, vice- 
president of the Miami Copper Company, is chairman. 

Modernizing American apprentice systems is one of the aims 
of the committee, according to Mr. Lewisohn, who said: “Several 
states are planning modern apprenticeship laws and it is desirable 
that there should be uniformity in these measures.” 

Other members of the committee include: L. A. Wilson, director 
of the National Society for Vocational Education, Albany, N. Y.; 
Milton D. Gehris, vice-president, John B. Stetson Company, 1801 
Germantown avenue, Philadelphia; E. W. Gressle, employment 
manager, the Warner & Swasey Company, Cleveland; Burt L. 
Fenner, McKim, Mead & White. New York; Franklin T. Jones, 
supervisor of training, the White Motor Company, Cleveland; Stan- 
ley Zweibel, director of service, Nordyke & Marmon Company, 
Indianapolis; Robert H. Spahr, department of engineering exten- 
sion, Pennsylvania State College, Philadelphia; James P. Garvey, 
Works Training Division, Western Electric Company, Chicago; 
Walter S. Berry, director of training, Scovill Manufacturing Com- 
pany, Waterbury, Conn.; L. S. Hawkins, director of the Depart- 
ment of Education, United Typothete of America, Chicago; I. B. 
Shoup, director of personnel and training, Marion Steam Shovel 
Company, Marion, O.; A. C. Lampman, supervisor of apprentices, 
National Cash Register Company, Dayton, O.; P. E. Wakefield, 
educational director, Carnegie Steel Company, Pittsburgh. 

The findings of the committee will be embodied in a report, one 
of a series to be presented to the fall convention of the association 
dealing with the human factor in commerce and industry. It is 
the plan of the committee to touch upon such phases of the sub- 
ject as will aid in the promotion of apprentice schools and of 
training courses in various types of industry along the most 
approved and successful lines. 

Chairman Lewisohn also announces the personnel of the Plant 
Executives’ Division, which includes representation from the steel, 
iron, brass, clothing, electrical and other trades, as well as rail- 
roads and other public utilities, as follows: 

Flisha Lee, vice-president, Pennsylvania Railroad; John H. 
Goss, vice-president, Scovill Manufacturing Company, Waterbury, 
Conn.; E. K. Hall, vice-president. American Telephone & Tele- 
graph Company; Robert B. Wolf, New York, past vice-president 
of the American Society of Mechanical Engineers; Charles R. 
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Hook, vice-president, American Rolling Mill Company, Middle- 
town, O.; W. E. Hotchkiss, director of the National Industrial 
Federation of Clothing Manufacturers, Chicago; E. S. McClelland, 
personnel director of the Westinghouse Electric & Manufacturing 
Company, Pittsburgh; C. S. Ching, supervisor of industrial rela- 
tions, U. S. Rubber Company, New York; Alfred L. Ferguson, 
vice-president, Consolidated Textile Corporation, New York; Leigh 
Best, vice-president, American Locomotive Company, New York; 
A. H. Young, manager of industrial relations, International 
Harvester Company, Chicago; George J. Anderson, industrial re- 
lations counsel, Curtis, Fosdick & Belknap, New York; E. G. 
Draper, treasurer, Hills Brothers Company, New York; J. M. 
Larkin, assistant to the president, Bethlehem Steel Company, Beth- 
lehem, Pa.; Milton D. Gehris, vice-president, John B. Stetson 


Company, Philadelphia. 
MEETINGS AND CONVENTIONS 


General Foremen’s Convention 


The indications are that the 1923 convention of the International 
Railway General Foremen’s Association, to be held at Chicago, 
September 4-7, will be the best in the history of the association. 
Superintendents of motive power of many roads are co-operating 
with the officers of the association and have already sent in the 
names of those who will represent them, and who have been as- 
signed certain topics for discussion. From the present outlook, 
the exhibits will be more numerous than in former years. The 
Locomotive Stoker Company will have on exhibition a full work- 
ing model of one of their stokers, which will be of interest in 
connection with one of the topics. The same is true of valve 
gears, models of which will be on exhibition. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical asscciations and ratlroad clubs: 


PAIR BRNE. ACTION SE: M. Nellis, Room 3014, 165 Broadway, New 
ork City. . 
AMERICAN RaiLROaD MASTER TINNERS'’, COPPERSMITHS’ AND PIPEFITTERS’ 
ASSOCIATION. —C. Borcherdt, 202 North Hamilton Ave., Chicago. 
AMERICAN RaiLway ASSOCIATION, Division V—MECHANICAL.—V. R. 
thorne, 431 South Dearborn St., Chicago. 
V V—EoqurieMENT Patntinc Diviston.—V. R. Hawthorne. 
hicago. 


Haw- 


Division VI—FurcCHASES AND Stores.—W. J. Farrell, 30 Vesey St., 
New York. 
AMERICAN Raitway Toot ForeMen’s AssociaTION.—R. D. Fletcher, 1145 


E. Marquette Read, Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.-—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 

AMERICAN SOCIETY FOR TESTING MaTeErRIALs.—C, L. Warwick, University of 
Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eisenman, 4600 Prospect 
Ave., Cleveland, Ohio. ; 

ASSOCIATION OF RaiLway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Il. 

Canapitan RaiLway CLur—W. A. Booth, 53 Rushbrook St., Montreal, Que. 

` Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal. 

Car ForEMEN’s ASSOCIATION OF CuHiIcaGo.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill 

Car ForemMen’s ASSOCIATION OF St. Lovis.—Thcmas B. Kcoeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. 

CenTRAL RatLway Crus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 

" Meeting monthly, Hotel Iroquois, Buffalo, N. Y. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION. — 
W. P. Eliott, T. R. R. A. of St. Louis, East St. Louis, Ill. Annual 
meeting Hotel Sherman, Chicago, October 3. 4 and 5. o. 

Cincinnati RarLway Cius.—W. C. Cocder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W., J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL RatLway FueL <Association.—J. G. Crawford, 702 East 
Fifty-first St., Chicago, Ill. eae 

INTERNATIONAL RAILWAY GENERAL Foremen’s AssocraTion.—William Hall, 
1061 W. Wabash St., Winona, Minn. Annual convention, Hotel 
Sherman. Chicago, September 4-7, 1923. 

MASTER BOILERMAKERS? AssociaTION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. f 

New ExcLaNp Raitroap CLusB.—W. E. Cade, Jr.. 683 Atlantic Ave., Boston, 
Mass. Meetings second Tuesday in each month, except June, Juiy. 
August and September, Copley-Plaza Hotel. : i 

New York Rairway Crus.—H. D. Vought, 26 Cortlandt St., New York, 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth street, New York. 

NIAGARA Frontier Car Men’s Assocration.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

PaciFic Rartway Cius.—W. S. Wollner, 64 Fine St., San Francisco, Cal. 
Meetings second Thursday in each month in San Francisco and Oak- 

nd, Cal., alternately. > ; 

TRR CLUB OF P, D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Meetings fourth Thursday in each month, except June, 

ly and Angust. ; ; 

Sr. ia ee W. Frauenthal, Union Station, St. Louis, Mo. 
Meetings second Friday each month, except June, July and August. 

TRAVELING ENGINEERS’ AssoctaTiIon.—W, O. Thompson, 1177 East Ninety- 
ighth St., Cleveland, Ohio. i a 

Wistens Raitway Civus.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 


and August. 
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SUPPLY TRADE NOTES | 


The Edgewater Steel Company has removed its offices from 
316 McCormick building to 1335 Peoples Gas building, 
Chicago, Ill. 


Joseph T. Ryerson & Son, Inc., has moved its offices from 
910 Corn Exchange building, Chicago, to 1736 Hlinois Merchants 
Bank building. 


The Merchant & Evans Company, Philadelphia, Pa., has discon- 
tinued its Chicago plant and will manufacture all mixed metals 
at Philadelphia. 


The O. K. Company, dealing in general railroad and steam- 
ship supplies, has moved its general sales office to 555 Railway 
Exchange building, Chicago. 


E. W. Price, representative of the Laclede Steel Company, has 
been promoted to manager of sales in charge of the northern dis- 
trict, with headquarters at Chicago. 


Robert Huff, representative at New York City of the McCon- 
way & Torley Company, Pittsburgh, Pa., has removed his office 
from 39 Cortlandt street to 2 Rector street. | 


The name of the Electric Steel Company, Chicago, has been 
changed to the Nugent Steel Castings Company. There is no 
change in management, ownership or personnel. 


The Pittsburgh Machine Products Company, Oliver build- 
ing, Pittsburgh, Pa., has been appointed district representatives of 
the Conveyors Corporation of America, Chicago. 


The Colonial Supply Company, Pittsburgh, Pa., has been ap- 
pointed exclusive distributor in the western Pennsylvania ter- 
ritory for the Latrobe Tool Company, Latrobe, Pa. 


The Hisey Wolf Machine Company, Cincinnati, Ohio., has 
appointed R. L. Barker & Co., Chicago, as its exclusive repre- 
sentative in Indiana, Illinois, Wisconsin and Iowa. 


The Boyden Steel Corporation has removed its offices from 
the Keyser building to larger quarters in the Standard Oil build- 
ing, Franklin street and St. Paul place, Baltimore, Md. 


The Consolidated Machine Tool Corporation of America has 
opened a district sales office in the General Motors building, De- 
troit, Mich., under the management of Roland A. Holmes. 


J. R. Sexton, division engineer of the Erie, with headquarters 
at Huntington, Ind., has been appointed railway sales manager of 
the H. H. Robertson Company, with headquarters at Chicago. 


S. P. Wright & Company, district representatives of the Con- 
veyors Corporation of America, Chicago, has removed its Butte, 
Mont., office from 109 East Broadway, to 812 East Iron street. 


Gibbs & Hill, consulting engineers, with offices in the Pennsyl- 
vania Station, New York City, have been retained by the Vir- 
ginian Railway in connection with the electrification of that road. 


P. W. Lawther, sales representative of S. F. Bowser & Com- 
pany, Inc., with headquarters at Dallas, Tex., has been promoted 
to sales manager of the Texas territory, with the same head- 
quarters. 

The Hoosier Waste Renovating Company, Indianapolis, Ind., 
has been formed to engage in the reclaiming of oil waste. N. P. 
Link is president and L. T. Evans and M. W. Evans are vice- 
presidents. 


W. E. Brewster, advertising manager of the U. S., Light & Heat 
Corporation, Niagara Falls, N. Y., has resigned and E. D. Giauque, 
who has been Mr. Brewster’s assistant, has been appointed to suc- 
ceed him as advertising manager. 


Frederick A. Guild, former New York representative of the 
Galena Signal Oil Company, died on May 14, at his home in 
Greens Farms, Conn.. at the age of 77. Mr. Guild retired from 
active service about five years ago. 


H. B. Crantford, representative of the railway sales division 
of the Electric Storage Battery Company, with headquarters at 
Chicago, has been promoted to manager of railway signal sales, 
with headquarters at Philadelphia, Pa. 
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Higgins & Co., Chicago, representatives of the American Valve 
& Meter Company and the St. Louis Frog & Switch Company, 
have been appointed general sales agents throughout the United 
States for the Cook Standard Tool Company. 


William Henry Andrews, chairman of the board of directors of 
Pratt & Lambert, Inc., Buffalo, N. Y., died at his summer home, 
Watch Hill, R. I., on June 19, after an illness of about a year 
and a half. Mr. Andrews was born in 1860 at Thomaston, Maine. 


The Federal Machinery Sales Company, Chicago, the Laughlin- 
Barney Machinery Company, Pittsburgh, Pa., and the Elliott & 
Stephens Machinery Company, St. Louis, Mo., have been ap- 
pointed sales representatives for the Ouilgear Company, Mil- 
waukee, Wis. 


The Truscon Steel Company has moved its Detroit, Mich., office 
to temporary quarters in the Krolik building, 316 E. Jefferson 
street. Permanent quarters will be located in the new Truscon 
building now under construction at the northwest corner of W. 
Congress and Wayne streets. 


F. H. McGuigan, Jr., regional engineer for the Northwestern, 
Central Western and Southwestern regions of the United States 
Railroad Administration, with headquarters at Chicago, has re- 
signed to become assistant to the president of the Railway Car 
Manufacturers’ Association, New York City. 


Clyde M. Carr, retired president of Joseph T. Ryerson & Son, 
Inc., died on June 5 in Chicago after an illness of several weeks. 
A photograph of Mr. Carr and a sketch of his career appeared in 
the March issue of the Railway Mechanical Engineer, at the time 
Mr. Carr retired from the presidency of the company. 


The Standard Tank Car Company, Inc., Sharon, Pa., has re- 
moved its New York City office from 233 Broadway to Suite 
1222 in the Canadian Pacific building, 342 Madison avenue. This 
company reports that it completed 750 new cars during the month 
of April, the largest output in this company’s history. 


William E. Manning, vice-president and general sales manager 
of the Youngstown Sheet & Tube Company, died on June 15 at 
Youngstown, Ohio. He was born at Youngstown in 1870, and 
had been with the above company since 190]. Mr. Manning was 
also president of the Continental Supply Company and the 
Youngstown Steel Products Company. 


E. R. Riley, district manager of the Alexander Brothers Belting 
Company, a subsidiary of Armour & Co., with headquarters at 
Chicago, has been elected vice-president of Warren Corning & Co., 
with the same headquarters. This company has moved its offices 
to 908-10 Fisher building and will be distributors of the Fairbanks 
Company’s valves and the Dart Manufacturing Company’s unions. 


The Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., will give all its employees an opportunity to par- 
ticipate in the purchase of a new issue of 20,000 shares of common 
stock, to be paid for on the deferred plan at $53 a share (par 


vale $50). Each employee may subscribe for one to twenty shares , 


of stock and pay for it in ten consecutive monthly instalments. 


E. H. Hall, formerly superintendent of the car department of 
the Chicago, Great Western, with headquarters at Oelwein, Iowa, 
has been appointed special representative of the Robert M. Lucas 
Company, Chicago, manufacturers of flexible corrosion-proof 
cements for railroads for the territory west of the Mississippi 
river to the Pacific coast. Mr. Hall’s headquarters will be in 
Chicago. 


L. N. Selig, assistant to the president of the General American 
Tank Car Corporation with headquarters at East Chicago, Ind., 
has been appointed acting director of purchases, succeeding C. H. 
Coyle, vice-president and director of purchases, resigned. R. M. 
McFarland, storekeeper with headquarters at East Chicago, has 
been promoted to assistant purchasing agent with the same head- 
quarters. 


F. E. Lister has been appointed service engineer of the Franklin 
Railway Supply Company, Inc., New York City. Mr. Lister 
was formerly in railway service. In 1908 he joined the staff of 
the Railroad Gazette, New York, as associate editor, where he 
remained for three years. Since 1921, Mr. Lister has been en- 
gaged in engineering and sales work as a manufacturers’ repre- 
sentative in New York City. 


Willard T. Sears, research and experimental engineer of the 
Niles-Bement-Pond Company, New York, died recently at Mont- 
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clair, N. J. Mr. Sears had been with the company for over 
twenty years. Prior to this he was connected with the Pennsyl- 
vania Steel Company for a number of years. He was a member 
of the class of 1887 of Massachusetts Institute of Technology. 
Mr. Sears was an inventor and developer of a number of machine 
tool devices. 


Frank H. Clark, who was president of the Elvin Mechanical 
Stoker Company in 1917 when the stoker was being developed, and 
who subsequently became vice-president of the Bradford Draft 
Gear Company, New York City, has been elected vice-president 
of the Elvin Mechanical Stoker Company in an executive and 
sales capacity, with headquarters in New York. Mr. Clark will 
remain also as director and vice-president of the Bradford Draft 
Gear Conipany. 


The Amsler-Morton Company, Pittsburgh, Pa., and 2039 Rail- 
way Exchange building, St. Louis, Mo., has been appointed agent 
of the Uehling Instrument Company, Paterson, N. J., for eastern 
Missouri and southern Illinois. H. R. N. Johnson, who formerly 
represented the Uehling Instrument Company, has joined the W. 
P. Nevins Company, 120 South Ninth street, Minneapolis, Minn., 
which company is now the UVehling representative in Minnesota 
and the Dakotas. 


S. Bert Bennett, who was formerly assistant road foreman of 
locomotives ‘of the Lehigh Valley, and Alex. D. :Lawrence, 


‘engineman on the Boston & Albany, have been appointed service 


engineers of the Franklin Railway Supply Company, Inc., New 
York. William A. Bradshaw, formerly in the motive power de- 
partment of the Central of New Jersey, has been appointed an 
inspector, and G. R. Grove, formerly with Hunt & Co. as inspector 
of new locomotives, is now mechanical inspector for the Frank- 
lin Railway Supply Company. 


Ross F. Hayes has resigned as general sales manager of the 
Curtain Supply Company to engage in the railway supply business 
with office at 2 Rector street, New York City. He is now eastern 
representative of the Henry Giessel Company, Chicago, manufac- 
turers of water coolers for service on railway passenger cars and 
locomotives, also representative of the Protecto Manufacturing 
Company, Chicago, manufacturers of metal bound weatherstrip- 
ping for railway cars. Mr. Hayes is also representing several 
other manufacturers of steam and electric railway equipment. 


The Whiting Corporation, Harvey, Ill., has opened a district 
sales office at 1526 Jefferson County Bank building, Birmingham, 
Ala., in charge of W. R. Hans as district manager. This office 
will handle sales in Alabama, Georgia, Tennessee and Northern 
Mississippi for the Whiting Corporation and its subsidiaries, the 
Grindle Fuel Equipment Company and the Swenson Evaporator 
Company. The Whiting Corporation has opened a district sales 
office at 624 Penton building, Cleveland, Ohio, in charge of R. P. 
Dryer as district manager. This office will have charge of the 
sales in Ohio. 


W. A. McWhorter, general manager of the Bradford Draft 
Gear Company, New York, died at his home in Chicago on June, 
9, after an illness of two days. Prior to his connection with the 
Bradford Draft Gear Company, Mr. McWhorter was located in 
the South, as assistant master mechanic of the Georgia Railway 
& Power Company, superintendent of equipment of the Birming- 
ham Railway, Light & Power Company and in the sales depart- 
ment of the Galena Signal Oil Company, with headquarters at 
Atlanta, Ga. He left the last named company in 1916 to take up 
work with the Bradford Draft Gear Company. 


The Palmyra Packing Company has been incorprated in New 
York, with general offices and factories at Palmyra, N. Y., to 
manufacture a complete line of asbestos, flax, rubber and duck 
packings for locomotives and shop machinery. The officers of the 
company are John N. Todd, president, who was for fifteen years, 
until last October, general sales manager of the Garlock Packing 
Company; Frank W. Coats, vice-president, formerly vice-presi- 
dent of the Crandall Packing Co.; Samuel H. Hunt, treasure-, a 
capitalist, of Palmyra, and Charles McLouth, secretary, an at- 
tomey at Rochester, N. Y. The manufacturing and sales 
organization is composed of expert packing makers and ex- 
perienced packing salesmen. 


The B. F. Sturtevant Company, Hyde Park, Boston, Mass., has 
bought the plant of the Wisconsin Engine Company, makers of 
Corliss pumping engines at Corliss, Wisconsin. The new plant 
covers nearly ten acres and the buildings have approximately 
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150,000 ft. of floor space. A full manufacturing and engineéring 
staff will be maintained and closer co-operation given to western 
customers. Harry W. Page has been appointed general manager 
and will be in charge of the Wisconsin plant. Mr. Page is a 
graduate of the University of Wisconsin, and for the past six 
years, has been assistant general manager at the main works of 
the B. F. Sturtevant Company, Hyde Park, Boston. 


John Edgar Rhodes, for the last eight years secretary-manager 
of the Southern Pine Association, died on June 2 in Touro In- 
firmary, New Orleans, La., after an illness of about two months. 
He was born at Kent, Ohio, on July 9, 1874, and began his career 
in newspaper work. He subsequently served as private secretary 
to an officer of the Northern Pacific, secretary of the Minnesota 
Logging Company and then returned to newspaper work. In i898 
he was appointed secretary-manager of the Northern Pine Asso- 
ciation. Ten years later he became connected with the Weyer- 
haeuser timber interests. In 1912 he became publisher and editor 
of the Tacoma (Washington) Tribune and when that paper was 
sold was appointed secretary-manager of the National Lumber 
Manufacturers’ Association with headquarters in Chicago. Since 
1915 he served as secretary-manager of the Southern Pine Asso- 
ciation. 


Graeme Ross has been appointed manager of the Kansas City 
branch of the Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., to succeed F. F. Rossman, who has resigned 
to become vice-president of the Mobile Light & Railway Com- 
pany, Mobile, Ala.; E. L. Doty, district service manager of the 
Buffalo branch office, of the Westinghouse Electric & Manufac- 
turing Company, has been appointed engineering assistant, service 
department, with headquarters at East Pittsburgh; J. A. Atkinson 
has been appointed Buffalo service manager; C. W. Jones has been 
appointed general foreman of the controller department at the East 
Pittsburgh works; C. A. Fike has been appointed general foreman 
of the coils and insulation department at East Pittsburgh works; 
J. H. Hartman has been appointed general foreman of the store- 
keeping department at the East Pittsburgh works, and W. S. 
Oswald has been appointed general foreman of the railway motor 
department at the East Pittsburgh works. 


Horace S. Clark, assistant manager of the Pacific district of 
the Westinghouse Air Brake Company, has been appointed 
Pacific district manager, with headquarters at San Francisco, 
Cal., to succeed C. P. Cass who has resigned to devote more time 
to the Westinghouse Pacific Coast Brake Company of which he 
is president. E. R. Fitch has been appointed Southwestern dis- 
trict engineer of the Westinghouse Air Brake Company with 
headquarters at St. Louis, Mo., and Lawrence Wilcox, 
mechanical expert at Chicago, has been promoted to representa- 
tive and transferred to the Columbus, Ohio office. S. T. Reid 
succeeds Mr. Wilcox in Chicago. 

W. W. Martin, of the general offices at Wilmerding, Pa., has 
been elected an assistant auditor. Mr. Martin has been connected 
with the auditing department since 1906 and was chief clerk prior 
to his recent promotion. P. B. McGinnis has been appointed rep- 
resentative, with headquarters in Chicago, where he previously 
served as mechanical expert and H. R. Hood, of the Wilmerding 
office, succeeds him as mechanical expert. 


Prof. Dr. Hans Goldschmidt, inventor of the Thermit process, 
died suddenly in Baden-Baden, Germany, on May 20, 1923, after 
a stroke. Prof. Goldschmidt was born in Berlin, Germany, on 
January 18, 1861. After having been graduated from the “gym- 
nasium” of Altenburg, he studied chemistry, physics and natural 
sciences at the universities of Berlin, Leipzig, Heidelberg, Strass- 
burg and at the Institute of Technology at Charlottenburg. He 
received the degree of Ph. D. from the University of Heidelberg 
in 1886. 

In 1887, Prof. Goldschmidt entered the firm of Th. Goldschmidt, 
Essen Ruhr, Germany, in joint partnership with his brother, Dr. 
Karl Goldschmidt. The attention of the latter was applied main- 
ly to the business management of the company, while Prof. Hans 
Goldschmidt devoted himself to scientific research. Under their 
joint guidance, the firm grew to international importance, with 
agencies and allied companies throughout the world. 

Prof. Goldschmidt’s most important invention was the Thermit 
process, now used extensively all over the world for welding 
iron and steel sections, and for producing metals and alloys of 
high purity. 

Prof. Goldschmidt visited this country frequently and was 
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president of the Goldschmidt Thermit Company, now Metal & 
Thermit Corporation, from 1904 to 1916. 


The surplus Steel Exchange, Inc., has been formed for the 
purpose of presenting an outlet for surplus stock material of 
steel products. A commission will be charged only on sales 
actually made, as the exchange will not buy material but act 
solely in the capacity of agent. The officers of the new company 
are: Robert D. McCarter, president; George E. Dix, vice-presi- 
dent; William L. Cooper, treasurer, and Edward Michaud, sec- 
retary and general manager. The offices are at 7 Dey street, 
New York City. Robert D. McCarter is a partner of the firm 
of McCarter & Cooper, consulting engineers. He was formerly 
identified with the General Electric Company and the Westing- 
house Companies, ‘having been consulting engineer of the 
European Westinghouse Companies, and president of the Rus- 
sian Westinghouse Electric Company. George E. Dix began 
his connection with the steel industry in 1907, with the Carnegie 
Steel Company, at the Waverly warehouse. He went to the Mid- 
vale Steel & Ordnance Company in 1916, as assistant to the 
general manager of sales, and during the last four years was with 
the Consolidated Steel Corporation as assistant to the vice-presi- 
dent. William L. Cooper was associated with the R. W. Hunt 
Company for fifteen years, having been European manager during 
a part of that time. He is a partner of McCarter & Cooper. 
Edward Michaud is an experienced steel man, having seen service 
with the Carnegie and Midvale Companies and the Consolidated 
Steel Corporation. 


A. W. MacLaren, general traffic manager of Morris & Co., 
with headquarters at Chicago, has been appointed vice-president 
in charge of sales of the Chicago Bearing Metal Company, with the 
same headquarters. He 
entered railway service 
in 1898 in the account- 
ing department of the 
Cleveland, Cincinnati, 
Chicago & St. Louis, 
with headquarters at 
Cincinnati, Ohio, and in 
1899 was promoted to 
chief clerk in the gen- 
eral passenger depart- 
ment with the same 
headquarters, which po- 
sition he held until 1902, 
when he was promoted 
to secretary to the presi- 


dent, with the same 
headquarters. In 1905, 
when the Cleveland, 
Cincinnati, Chicago & 
St. Louis was consoli- 
A. W. MacLaren dated with the New 
York Central, he was 


promoted to assistant to the vice-president in charge of traffic 
of the New York Central lines, with headquarters at Chicago, 
and in 1907 was transferred to New York as assistant to the 
vice-president. He held this position until 1910, when he resigned 
to become general trafic manager of Morris & Co., with head- 
quarters at Chicago, which position he has held until his recent 
appointment. 


The Electric Storage Battery Company, Philadelphia, Pa., has 
organized two separate departments within the railway sales di- 
vision to handle the car lighting and signal, and car control 
battery business of the company, respectively. William H. 
Palmer, Jr., was made manager of the railway sales division with 
headquarters at Philadelphia, to fill the vacancy caused by the 
resignation of Harry B. Marshall, who left the company to engage 
in private business. Mr. Palmer has been associated with the 
Electric Storage Battery Company since August 1, 1894, with the 
exception of a few years, when he served with other interests 
closely identified with the storage battery industry. Thomas L. 
Mount has been appointed manager of the car lighting depart- 
ment and H. B. Crantford, manager of the railway signal depart- 
ment, with headquarters at Philadelphia; both will serve under 
Mr. Palmer, the manager of railway sales division. Mr. Mount 
has been associated with the development of railway car lighting 
by electricity for the past 18 years. He was employed by the 
Consolidated Railway Electric Lighting & Equipment Company, 
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successively as draftsman, machinist, foreman and on the road 
installing, maintaining and operating some of the first axle light- 
ing equipments using the Manchester type of Exide batteries. 
Later he became a member of the sales staff and eventually vice- 
president of the Consolidated Railway Electric Lighting & Equip- 
ment Company, in charge of sales and engineering. In 1919 he 
entered the service of the engineering department of the Electric 
Storage Battery Company, and later was transferred to the rail- 
way division in connection with car lighting equipment sales. Mr. 
Crantford has been in the railway sales department from 1919 
until 1923 at Chicago. Prior to that he was engaged in automatic 
signal and interlocking installation and maintenance for the Gen- 
eral Railway Signal Company. He served as signal maintainer 
and foreman on the Northern Pacific and en the Chicago, Mil- 
waukee & St. Paul. He also served as supervisor of signals, 
telegraph and telephone for the electrified zone of the latter com- 


pany. 


Elisha Hollingsworth Talbot, founder of the original Railway 
Age, and for twelve years its active manager and publisher, died 
in New York City on May 22 at the advanced age of 83 years. 
He was born at McCon- 
nelsville, O., August 9, 
1839, and was educated 
at Iowa State University. 
In early life he engaged 
in a great variety of lit- 
erary, political and news- 
paper activities, being at 
one time secretary to 
United States Senator 
James Harlan and later 
to Congressman James 
F. Wilson. These ac- 
tivities covered some 20 
years, 1855-1875, and in- 
cluded two years as a 
member of the Illinois 
legislature. He was ad- 
mitted to the practice of 
law by the Supreme 
Court of Illinois in 1868. 
In 1876, after extended 
expcrience aS a news- 
paper publisher and editor, Mr. Talbot established in.Chicago a 
weekly publication devoted to railways—their financing, construc- 
tion, operation, management and relations with their employes and 
the public. When this project took form in 1876, the mileage 
of railways in the United States was less than 75,000, while that 
in the states west of Chicago was less than 27,000. At that time 
the railways were incomplete, disjointed and engaged in destruc- 
tive competition, and an era of insolvencies, toreclosures and amal- 
gamations was at hand. It required courage to launch a railway 
publication in this new field at that time and vision to see the vast 
program of railway expansion which soon materialized. But 
Mr. Talbot had the courage and vision and found the necessary 
means and supporters. Under the name of the Railway Age his 
idea materialized into an aggressive publication with himself as 
president and manager and Horace R. Hobart as editor. Mr. 
Talbet retained control of the Railway Age until September 1, 
1891, when he sold it to Harry P. Robinson and Hugh M. Wil- 
son. Among the notable enterprises started by Mr. Talbot in 
connection with the Railway Age was the publication of the Bio- 
graphical Directory of Railway Officials and the organization of 
the first extensive exposition of railway appliances in America, 
which was held at Chicago in 1883. Mr. Robinson, after a short 
time, sold out his interest and Mr. Wilson acquired full control; 
and, in 1908, sold the paper to the Railroad Gazette. and it was 
combined with the Gazette under the name of the Railroad Age 
Gazette. In 1910 the name was changed to Railway Age Gazette 
and in 1918 the present name. Railway Age, was adopted. Since 
retiring from railroad journalism, Mr. Talbot had been interested 
in various publications and had kept up his interest in Mexico, 
which began in the days of his early activity, when (1885) he 
conducted a party of Mexican editors and congressmen on a tour 
of observation throughout the United States. He had been plan- 
ning to go to Mexico only a short time before his death, ex- 
pecting to make an extensive tour to get material for a series of 
magazine articles. 


E. H. Tatbot 
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TRADE PUBLICATIONS | 


Twist Dritts anp REAMERS.—The Latrobe Tool Company, 
Latrobe, Pa., has issued a catalog of 112 pages listing and il- 
lustrating its line of high speed twist drills and reamers. | 


STOKERS.—The type K stoker for operating boilers up to 200 
hp. at high capacity and efficiency is fully described and illus- 
trated in a four-page folder issued by the Combustion Engineer- 
ing Corporation, New York. | A 


GrounD ForM GEAR CUTTER.—A neatly arranged, 12-page 
booklet outlining the principal features of its ground form gear 
cutters has recently been issucd by the Brown & Sharpe Manu- 
facturing Company, Providence, R. I. 


THREADING MACHINERY.—Pipe and nipple threading and cutting 
machines, bolt threading and nut tapping machines, chaser grind- 
ers and automatic die heads are described and illustrated in 
catalog No. 26 recently issued by the Landis Machine Com- 
peny, Waynesboro, Pa. 


MATERIAL HANDLING EQuipMENT.—The Link-Belt Company, 
Chicago, in its Book 690, presents profusely illustrated descrip- 
tions of various installations of its material handling equipment 
for foundries. The equipment includes complete mechanical sand 
handling and conditioning facilities, mold conveyors, casting con- 
veyors, etc. 


HoisTs.— Bulletins Nos. 76-C and 76-D have recently been 
issued by the Sullivan Machinery Company, Chicago, in which 
its single and double drum air turbine hoists, types HA and HDA 
respectively, are described in detail. These “turbinair” hoists 
are designed for general hoisting and hauling purposes, spotting 
freight cars, etc. 


GasoLINE Motor CoacHes.—A folder has recently been issued 
by the Service Motors, Inc, Wabash, Ind., in which are illus- 
trated a number of ite model 55 motor coaches as they have been 
built for a number of steam railways. In addition to the speci- 
fications of the model 55 coach, it gives considerable data as to 
the cost of operating this equipment, which has been obtained 
from a number of users. 


YaLeE TroLLEYs.—A folder containing detailed descriptions of 
the plain and geared types of the new Yale steel plate roller 
bearing trolleys and a description of the new cast-iron trolley 
has recently been issued by the Yale & Towne Manufacturing 
Company, Stamford, Conn. Details of interesting tests to which 
the new steel plate trolley has been subjected and a complete 
i of its material handling equipment are also included in this 
older. 


BorLers.— The Lebanon Boiler Works, Lebanon, Pa., has is- 
sued Bulletin 23-A which is a 23-page booklet containing a com- 
plete illustrated description of the Uniflow improved return tubu- 
lar boiler; also illustrations of typical Uniflow installations and 
tables showing the absorption efficiency of fire tubes, horsepower 
ratings, CO, losses, etc. In addition, an interesting comparison of 
the Uniflow boiler with the ordinary horizontal return tubular 
boiler is given. 


Doors For INDUSTRIAL BuiILpINGs.—Details of construction and 
operation of Wilson rolling steel doors, rolling wood doors, hori- 
zontal folding doors and fireproof air chamber doors are fully 
described and illustrated in catalog No. 36 recently issued by 
the J. G. Wilson Corporation, New York. Typical installations 
of each type of door are shown, also unretouched photographs of 
fireproof air chamber doors before and after fire and cold water 
hose stream test at Underwriters’ Laboratories, Chicago. 


PREVENTION OF FoamMiInG.—An_ instruction booklet entitled 
“Foaming, Its Cause and Prevention,” written particularly for 
the benefit of enginemmen and firemen, has been issucd by the 
Bird-Archer Company, New York. The text sets forth in simple 
terms the principle on which Bird-Archer anti-foaming compound 
operates to prevent foaming and explains clearly the reasons for 
the simple instructions given for its successful use. Copies 
will be furnished for distribution to enginemen and firemen on 


request. 


Jury, 1923 


EQUIPMENT AND SHOPS 


Locomotive Orders 


Tue ATCHISON, TOPEKA & SANTA FE has ordered 30 2-8-2 type 
locomotives from the Baldwin Locomotive Works. 


THe Union Raivroap has ordered 10 heavy 6-wheel switching 
locomotives from the Lima Locomotive Works. 


Tue CENTRAL VERMONT has ordered 16 Consolidation type and 
eight 0-8-0 type switching locomotives from the American Loco- 
motive Company. 


Locomotive Repairs 


THE Missouri Paciric is having 100 locomotives repaired at 
the shops of the Morgan Engineering Works, Alliance, Ohio. 


Freight Car Orders 


THe Forp Motor Company has ordered 1,000 box cars from the 
Standard Tank Car Company. 


THe PuHetps Dopce CorporATION has ordered 66 concentrate 
cars of 60 tons’ capacity from the Mt. Vernon Car Manufacturing 
Company. 


THE SINCLAIR REFINING COMPANY has ordered five tank cars of 
6,000 gal. capacity and 10 tank cars of 8,000 gal. capacity from 
the Standard Tank Car Company. 


THe ATCHISON, Topeka & Santa FE has ordered 50 express 
refrigerator cars of 40 tons’ capacity from the General American 
Car Company. This company is also inquiring for four private 
cars. 


Tue Froripa East Coast has ordered 10 caboose cars and 200 
ventilated sheathed box cars from the Mt. Vernon Car Manufac- 
turing Company and 200 steel flat cars from the American Car 
& Foundry Company. 


THE VircInIaAN Rattway has ordered 25 120-ton gondola cars 
from the Pressed Steel Car Company, in addition to the 1,000 
placed with the same builder as was reported in the May issue 
of the Ratlway Mechanical Engineer. 


Freight Car Repairs 


Tue Western MaryLanp will rebuild 2,000 steel hopper coal 
cars of 50 tons’ capacity in its shops at Baltimore, Md. 


THE CHICAGO, BURLINGTON & Quincy has placed an order with 
the Pullman Company for repairs on 600 coal cars. 


Machinery and Tools 
THe NortHERN Paciric has ordered a 48-in. car wheel borer. 
Tue SouTHERN Paciric has placed an order for a 40-ton crane. 


Tue Micuican CENTRAL has placed an order for a 6-ft. radial 
drill. 


THe PuLtMAN Company has ordered two 48-in. car 
borers. 


Tue New York, New Haven & Hartrorp has placed an order 
for a 36-in. planer. ; 


wheel 


Tue ILLINors CENTRAL has ordered a 90-in. driving wheel lathe, 
also a 48-in. car wheel borer. 


Tue Cuicaco, BurLIncToN & Quincy has ordered one 200-ton 
locomotive hoist from the Whiting Corporation. 


THE DELAWARE, LACKAWANNA & WESTERN has ordered one 
70-ft. 231-ton locomotive transfer table from George B. Nichols 
& Brother. 


Tue Cuicaco, Rock Istanp & Paciric has ordered one 50-ft., 
200-ton locomotive transfer table for its Forty-seventh street shops 
in Chicago, from George B. Nichols & Brother. 


THe New York, Cuicaco & St. Louis will install a 45-ft., 
173-ton transfer table at its Stony Island shops, Chicago, which 
has been ordered from George B. Nichols & Brother. 
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THE BALTIMORE & Omio has recently contracted with the 
Chesapeake Iron Works, Baltimore, for the construction and de- 
livery of a 50-ton’ freight-handling gantry crane, for use in its 
Oak street yard, Baltimore, Md. 


Tue ATCHISON, Topeka & Santa Fe has ordered one 63-ft., 
215-ton locomotive transfer table from George B. Nichols & 
Brother. This road has also placed an order for a 36-in. planer, 
two 2,000-lb. steam hammers and one 1,100-lb. steam hammer. 


THE CENTRAL OF NEw Jersey has placed an order for a 6-ft. 
radial drill. This company also ordered two 4-ft. radial drills 
from Joseph T. Ryerson & Son, Inc., and one 25-ton electric 
gantry crane from the Milwaukee Electric Crane & Manufactur- 


ing Company. 


Shops and Terminals 


WESTERN PaciFic.—This company will construct additions to 
its car and locomotive shops at Sacramento, Cal., at a cost of 
approximately $225,000. 


SOUTHERN.—This company will construct a new planing mill at 
Princeton, Ind., and will remodel the old mill and boiler shop at 
that point, at an estimated cost of $275,000. 


ToLepDo TERMINAL.—This company has awarded a contract to — 
the Roberts & Schaefer Company, Chicago, for the construction 
of a cinder handling plant at Toledo, Ohio. 


Texas & Paciric.—This company plans the construction of a 
new roundhouse and engine terminal at Dallas, Texas. Land 
for the project has already been purchased. i 


Union Paciric.—This company will construct a new six-stall 
roundhouse at Topeka, Kan. This company also plans the con- 
struction of a new machine shop at Topeka. 


Missouri Paciric.—This company has awarded a contract to 
H. W. Underhill & Co., Wichita, Kan., for the construction of a 
120-ft., one-story enginehouse and repair shop at Wichita, Kan. 


CHESAPEAKE & OnI0.—This company has awarded a contract 
to Joseph E. Nelson & Sons, Chicago, for the construction of a 
30,000 gal. capacity water treating plant at Peach Creek, W. Va. 


THe CARNEGIE STEEL CoMPANY has awarded a contract to 
the Roberts & Schaefer Company, Chicago, for the construc- 
tion of an electrically operated cinder handling plant at Duquesne, 
Pa. 


DENVER & Rio GRANDE WESTERN.—This company has awarded 
a contract to Battey & Kipp, Inc., Chicago, for construction of 
additions to the shops and enginehouses at Denver, Colo., and Salt 
Lake City, Utah. 


MICHIGAN CENTRAL.—This company has awarded a contract 
to Ellington Miller Company, Chicago, for the construction of an 
extension to its roundhouse at West Detroit, Mich., to cost ap- 
proximately $80,000. 


Fr, WortH & DENVER CiTy.—This company will construct tem- 
porary shops at Childress, Tex., to replace buildings recently de- 
stroyed by fire. The location and construction of permanent shops 
will not be considered at this time. 


ATLANTIC Coast Line.—This company has awarded a contract 
to the Roberts & Schaefer Company, Chicago, for the construc- 
tion of two 500-ton three track, reinforced concrete automatic 
electric locomotive coaling plants, at Florence, S. C., and Rocky 
Mount, N. C. 


Cuicaco & NorTH WESTERN.—This company has awarded a 
contract to the Roberts & Schaefer Company, Chicago, for the 
construction of a 150-ton concrete coaling station at Stambaugh, 
Mich., and one to the Howlett Construction Company, Moline, IIL, 
for the erection of a 250-ton frame coaling station at Belle Plaine, 
Towa. 


St. Louis-San FraAncisco.—This company has awarded a con- 
tract to T. S. Leake Construction Company, Chicago, for the 
erection of new shop buildings on Tyler avenue, St. Louis, Mo., 
which include a 20-stall roundhouse, machine shop, car plant and 
two wash-rooms. The improvement is estimated to cost $500,000. 
This company has also awarded contracts to John M. Olsen, of 
Springfield, Mo., for the construction of shop buildings at East 
Thomas, Ala.; terminal facilities at East Thomas, Ala.; and shop 
buildings at Enid, Okla. 
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PERSONAL MENTION 


General 


M. A. Situ has been appointed assistant superintendent of 
motive power of the Pittsburgh & Lake Erie with headquarters 
at McKees Rocks, Pa., succeeding D. J. Redding, promoted. 


C. C PETERS, road foreman on the Chicago, Burlington & 
Quincy, with headquarters at Lincoln, Neb., and H. B. Wells 
have been appointed fuel supervisors, with headquarters at Chi- 
cago. 


D. J. Reppinc has been appointed superintendent of motive 
power of the Pittsburgh & Lake Erie, with headquarters at 
Pittsburgh, Pa., in charge of the motive power department, 
succeeding L. H. Turner, assigned to other duties. 


S. ZwiGHT, mechanical superintendent of the Northern Pa- 
cific lines east of Paradise, Mont., with headquarters at St. 
Paul, Minn., has been promoted to acting general mechanical 
superintendent, with the same headquarters, succeeding H. M. 
Curry, who has been granted leave of absence. T. J. Cutler, 
general master mechanic of the lines, from Mandan, N. D., to 
Paradise, Mont., with headquarters at Livingston, Mont., has 
been promoted to acting mechanical superintendent of the lines 
east of Paradise, with headquarters at St. Paul, Minn., succeed- 
ing Mr. Zwight. 


The following appointments have been made in the fuel de- 
partment of the Boston & Maine: W. E. SmMaLL, chief fuel 
inspector; A. J. WHELAN, inspector fuel service; W. F. MAHER, 
inspector fuel service; J. J. ToBIN, inspector fuel service; W. E. 
Cuase, chief fuel supervisor; J. E. Barser, fuel supervisor, 
Portland division; J. R. ANnis, fuel supervisor, Portland di- 
vision; N. L. Wicaain, JR., fuel supervisor, Interdivision runs; 
C. C. McCurTtcHeon, fuel supervisor, covering all Southern di- 
vision, except north of Concord; J. L. Emery, fuel supervisor, 
Fitchburg division; F. J. McSuĒHarLey, fuel supervisor, Berk- 
shire division; W. E. Corsy, fuel supervisor, W. N. & P. di- 
vision; W. G. Gray, fuel supervisor, White Mts. and Passumpsic 
division; THOMAS BELL, fuel supervisor, Connecticut river di- 
vision, and Southern division, north of Concord. 


PauL W. KIeFer, whose appointment as assistant engineer of 
rolling stock of the New York Central was announced in the 
April issue of the Railway Mechanical Engineer, was bom at 
Delaware, Ohio, on February 13, 1888. He studied engineering at 
the Central Institute, Cleveland, Ohio, and entered the employ of 
the Lake Shore & Michigan Southern, now part of the New York 
Central, on December 15, 1904. After serving as machinist ap- 
prentice, piecework inspector, machinist, locomotive construction 
inspector, foreman locomotive construction inspector and drafts- 
man, he was appointed locomotive designer in the equipment 
engineering department (locomotive). While in this department 
he also served as leading draftsman and traveling inspector, later 
being placed in charge of the dynamometer car on locomotive 
capacity and tonnage rating tests. He then became chief drafts- 
man and on July 16, 1920, he was appointed assistant engineer in 
the equipment engineering department (car). For the past 10 
years Mr. Kiefer has made a special study of locomotive and car 
designs. 


O. S. Jackson has been appointed superintendent of motive 
power and machinery of the Union Pacific, with headquarters 
at Omaha, Neb., succeeding C. E. Fuller, who has resigned. 
Mr. Jackson entered railway service in 1889 in the mechanical 
department of the Erie at Huntington, Ind. From 1897 to 1905 
he served in the mechanical department of the Cleveland, Cin- 
cinnati, Chicago & St. Louis, being appointed general foreman 
on the Chicago, Indianapolis & Louisville during the latter year. 
He was promoted to master mechanic in 1909, and in 1913 was 
appointed superintendent of motive power of the Chicago, Terre 
Haute & Southeastern, with headquarters at Terre Haute, Ind. 
A year later he was promoted to general superintendent in 
charge of the mechanical and transportation departments, with 
the same headquarters. Mr. Jackson was appointed assistant 
superintendent of motive power and machinery of the Union Pa- 
cific, with headquarters at Omaha, Neb., in September, 1921, 
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which position he held at the time of his recent promotion to 
superintendent of motive power and machinery. 


Hucu Pattison, who during the past two years has been 
employed by the Illinois Central in connection with the electrifica- 
tion of that road, has been appointed engineer of electric traction 
of the Virginian Railway. Mr. Pattison graduated from the 
Johns Hopkins University as an electrical engineer in 1892. The 
first work that he did upon leaving college was the wiring and 
installation of electrical apparatus on naval vessels at the Navy 
Yard in Norfolk, Va. At this place he held the position of fore- 
man. He became assistant engincer with Sprague, Duncan & 
Hutchinson, consulting engineers of Baltimore, in 1893. Shortly 
afterward he became associated as engineering assistant with 
Frank J. Sprague, vice-president and technical director of the 
Sprague Electric Company in New York. This association con- 
tinued until 1903, during which time Mr. Pattison assisted in 
equipping and operating multiple unit control on the Boston Ele- 
vated and Brooklyn railroads. In 1905, Mr. Pattison joined the 
Westinghouse, Church, Kerr Company as an engineer, and from 
that time until 1911, during the electrification of the Pennsylvania 
tunnel into New York, Mr. Pattison was assistant engineer of 
electric traction for George Gibbs, consulting engineer. A little 
later he had charge of the electrification of the West Jersey & 
Seashore Railroad, from Camden to Atlantic City. An experi- 
mental single phase electric railway on the Long Island Railroad 
was also built by him and numerous locomotive tests on the West 
Jersey & Seashore Railroad were carried out under his super- 
vision. Mr. Pattison was appointed engineer in charge of the 
Chicago Association of Commerce Committee in the study of 
smoke abatement and the electrification of terminal railroads in 
Chicago in 1911. After completing his work in Chicago, he was 
retained by the Westinghouse Electric & Manufacturing Company 
and was engaged in making special engineering studies under the 
direction of F. H. Shepard. He resigned this position when he 
entered the employ of the Illinois Central. 


Master Mechanics and Road Foremen 


O. G. McPuHatm, formerly master mechanic of the Atlanta, 
Birmingham & Atlantic at Atlanta, Ga., has been appointed 
master mechanic of the Cumberland & Manchester, with head- 
quarters at Barbourville, Ky. 


J. MATHESON has becn appointed acting master mechanic of 
the Seattle division of the Northern Pacific with headquarters 
at Seattle, Wash., succeeding B. P. Johnson who has been 
assigned to other duties. i 


M. J. McGraw has been appointed master mechanic of the 
Seaboard Air Line with headquarters at Jacksonville, Fla., suc- 
ceeding H. Y. Harris, assigned to other duties. 


G. V. McGuincu has been appointed master mechanic of the 
Michigan Central, with headquarters at Bay City, Mich., suc- 
ceeding J. O. Goodwin, deceased. Mr. McGlinch has hereto- 
fore served as road foreman of engines. 


B. P. JoHNson, master mechanic of the Northern Pacific, with 
headquarters at Seattle, Wash., has been promoted to acting 
general master mechanic of the lines from Mandan to Paradise, 
with headquarters at Livingston, Mont., succeeding Mr. Cutler. 


Car Department 


SAMUEL Lynn has been appointed master car builder of the 
Pittsburgh & Lake Erie, with headquarters at McKees Rocks, Pa. 


J. T. St. Cua has been appointed acting engineer of car 
construction of the Atchison, Topeka & Santa Fe, with head- 
quarters at Chicago, succeeding E. Posson, who has been granted 
leave of absence for six months. 


Obituary 


JoseEPpH O. Goopwin, master mechanic of ‘the Michigan Cen- 
tral, with headquarters at Bay City, Mich., died recently at 
his home. Mr. Goodwin was born in 1871 and entered the 
service of the company in 1887 as a locomotive fireman. Sub- 
sequently he was promoted to engineman and in 1914 was ap- 
pointed road foreman of engines, recciving his appointment as 
master mechanic in 1919. 
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In our July number we announced a shop management 
competition to close on September 15. The competition was 
inspired by the discussion on shop 


Shop management which took place at the 
Management meeting of the Mechanical Division at 
Competition Chicago in June. Industrial organ- 


izations have found that it paid well 
to give considerable attention and go to quite some expense 
to provide special training or coaching for their supervisory 
officers and foremen in the principles of management. Sev- 
eral foremen’s clubs were started on the Pennsylvania Rail- 
road last year, the purpose of which was not to discuss 
matters concerning craftsmanship, or even methods of shop 
operation; the discussions largely concerned the principles 
for successfully directing the activities of the workmen and 
dealing with the human element. Facilities and methods are 
of course important, but as one of the speakers said at the 
Mechanical Division meeting, better results can be obtained 
by a well organized and enthusiastic group of workers with 
poor facilities than by a group of indifferent workers with 
the very latest and most up-to-date facilities and equipment. 
There are a lot of books published and articles written on the 
principles of successful management. What we want, how- 
ever, is examples of the way in which some of these principles 
have been applied with success. We are not so much in- 
terested in the theoretical side of the question, but we are 
tremendously interested in giving our readers concrete pic- 
tures and applications of simple principles which have been 
found to give real results. Two prizes are offered, a first 
prize of $75 and a second prize of $50 for the two best 
articles of this kind. They will be judged upon the prac- 
tical value of the suggestions that are made. Articles which 
do not receive a prize but which are published, will be paid 
for at our regular space rates. 


One of the strongest assets of an enginehouse foreman is 
ingenuity—the ability to meet emergencies effectively. Al- 
most never provided with a plant ade- 


How Is quate for the maximum service required 
Your Terminal at certain seasons, or perhaps even dur- 
Operated? ing the daily peaks, he must use such 


facilities as are available so effectively 
thet trains are despatched without delay under widely, and 
sometimes suddenly, fluctuating transportation demands. In 
many cases this requires the daily solution of new problems 
presented by temporary conditions which may change over 
night. 


But notwithstanding the satisfaction which comes from 


waging a winning fight against constantly shifting odds, 
every foreman no doubt recognizes the fact that most ef- 
fective results are obtained where the element of chance is 
reduced to a minimum—where forces are organized and work 
planned to anticipate future conditions as far as this is pos- 
sible. Here is a field for the exercise of the ingenuity of the 
officers of the mechanical department from the roundhouse 


foreman to the head of the department, so that something like 
a permanent return may be obtained. What kind of organi- 
zation of your enginehouse forces have you found to give the 
best results? Are your men all specialists, or do they work 
in gangs, taking any assignment that offers within their 
craft? Is your running repair work all emergency work, or 
are you prepared for it in advance? Have you been able to 
supplement the facilities at your disposal with any par- 
ticularly effective devices that did not require an A.F.E.? 

The Railway Mechanical Engineer will pay a first prize of 
$50 and a second prize of $35 for the two best articles in 
answer to any one, or all of these questions, containing the 
most constructive suggestions (1) for expediting the turning 
and despatching of locomotives (2) for simplifying inspection 
and repairs (3) for keeping engine failures at a minimum 
when heavy seasonal business does not permit much time in 
the hands of the mechanical department. We are not so 
much interested in the results obtained from the operation 
of the best laid out and best equipped engine terminals in 
the country as we are in the means by which you have 
materially improved any one or all of the three above named 
phases of engine terminal operation. Neither are we 
primarily interested in the literary merits of the articles sub- 
mitted. The articles may be of any length, although from 
1,000 to 1,500 words is suggested as about the maximum re- 
quired. The articles must be received at the office of publica- 
tion prior to October 15. Should any articles other than 
those awarded the prizes be published, they will be paid for 
at space rates. 


The two apprenticeship competitions, one for regular appren- 
tices and the other for college men who are serving as appren- 
tices, which were announced and com- 


The mented upon in our June and July 
Apprentice issues, Close September 1. It is not 
Competitions too late for you to prepare your con- . 


tribution and get it to us by that date. 
Our hope is that we shall receive a large number of construc- 
tive criticisms or suggestions from apprentices, both regular 
and special, which will encourage the managements to giv? 
still greater attention to the whole question of recruiting and 
training men for the mechanical department. The best 
modern apprenticeship systems have been fostered and de- 
veloped by men of rare vision, who have had a keen sympathy 
for the young men. On the other hand, it is, of course, un- 
fortunate that so few roads have gone into this question to 
the same extent as has the Santa Fe, for instance. A number 
of roads have taken this question up during the past vear or 
two and a very considerable amount of progress has been 
made in improving the methods of training on these roads. 
We have the feeling that greater results could scmetimes be 
accomplished if those in charge of developing the appren- 
ticeship methods had a better understanding of how the 
ycung men viewed these things and as to just what their 
reactions were. Here is a splendid opportunity for the young 
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men to have their say and to be helpful, by giving those in 
charge a frank statement of how they look at the situation 
and how they think the methods may be improved. 


On another page of this issue is Mr. Westbrook’s article 
which was awarded first prize in the Erecting Shop competi- 


. tion. One of the most interesting fea- 
Measuring tures of this article is the output meter 
Shop used for giving an intelligent compari- 
Output son of shop production month by 


month. There can be no adequate 

control of shop operations without a knowledge of what is 
being accomplished, and the mere statement that 30 locomo- 
tives were turned out at a certain shop in one month as com- 
pared to 25 locomotives in another month by no means proves 
the operation in the former case to have been more efficient. 
What was the relative number of men employed? How many 
man-hours of labor were required? Did light or heavy re- 
pairs predominate? Were the locomotives old and small 
with few accessories, or were they large modern locomotives 
equipped with all the latest labor and fuel saving devices? 
It is plain that without some means of reducing these vary- 
ing factors to some common denominator no accurate com- 
parison of shop output month by month can be made and 
the shop superintendent will not know whether his organiza- 
tion is getting good results or needs to be toned up. 

Reference to the article will show how this problem of 
measuring shop output has been met at the Grand Trunk 
shops, Battle Creek, Mich. In the first place, it will be 
noted that a distinction is made between large and small 
power, thereby making it unnecessary to give the same 
credit for Class 3 repairs to a heavy Pacific type locomotive 
as to a small six-wheel switcher. A point system is used in 
conjunction with the standard classification promulgated by 
the Railroad Administration, based on a careful and extended 
study of the relative number of man-hours of labor required 
for each class of repairs on both heavy and light power. 

Without stealing too much of the author’s thunder, it may 
be said that the output meter shows for each month the 
total number of locomotives repaired and the class of repairs 
given in each case; also, the points made, number of men 
employed and hours worked. The product of the last two 
figures gives the total number of man-hours per point and 
monthly percentage of gain or loss can be readily calculated. 
The output meter described can doubtless be adapted, with 
possibly a few minor changes, to any shop not already using 
some such method of measuring shop output. 


One of the serious problems confronting some, if not most 
of the railroads, is that of maintaining locomotive boilers in 
condition for safe and efficient opera- 
The Problem tion. Modern boilers are large, with 
of large areas of tubes and sheets exposed 
Boiler Repairs to the corrosive action of poor feed- 
waters. Flue sheets, side sheets and 
other firebox sheets must be patched or renewed frequently. 
Federal requirements call for stavbolt cap removal every 18 
months, new flues at least every three years and lagging re- 
moval for hydrostatic test every five vears. Obviously, this 
work cannot be done without the use of a large force of men 
trained in repairing boilers. 
It is a well-known fact that for vears the boilermakers’, 


and to an even greater extent the blacksmiths’, trades have ' 


been attracting fewer and fewer young men to serve appren- 
ticeships and become all-around journeymen in these trades. 
With an increasing demand for their services, experienced 
boilermakers have been able to demand and receive con- 
siderably greater wages than are paid by the railroads, and 
these men have gradually drifted out of railroad service. 
On July 1, 1922, the strike of railroad shopmen was called 
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and in practically all cases the boiler shop employees left en 
masse. Some of them have since returned but a large pro- 
portion undoubtedly secured employment elsewhere at their 
trade or entered new trades. The latter alternative was fol- 
lowed, particularly in the Middle West where energetic 
young men with some mechanical ability were greatly needed 
for specialized jobs in the automotive industry. 

Faced with a total disorganization of boiler repair forces 
in July, 1922, and the practical impossibility of employing 
an adequate number of skilled boilermakers since, the rail- 
roads found the question of boiler maintenance a most serious 
one. Some railroads frankly admitted their inability to cope 
with the situation and sent heavy boiler repair jobs to the 
locomotive builders who were in a better position to handle 
them. Other roads deferred heavy boiler repairs as much as 
consistent with safety until their boiler shop forces could 
be built up to handle the work. New men were employed in 
the boiler departments and while lacking in experience, they 
were as a rule commendably willing to work and learn. 
With the aid of a skeleton organization of foremen, inspectors 
and gang leaders who remained faithful to the railroads, 
these new men were developed along specialized lines until 
some railroad boiler shops are now getting better production 
than before the strike. It is true that all around boiler- 
makers cannot be developed in a short period of training no 
matter how intensive, but such a training can develop spe- 
cialists in the different branches of boiler work, each of these 
men being able to handle his own specialty better than boiler- 
makers with wider and more general experience. On the 
whole it appears that the best if not the only immediately 
available solution of the boiler maintenance problem con- 
fronting the railroads is in the careful selection and develop- 
ment of specialists in the different branches of boiler repair 
work. 


In the discussion on modern repair track facilities during 
the Mechanical Division meeting at Chicago, attention was 
directed to the fact that the railroads 
had been very slow to adopt the station 
to station method of making heavy car 
repairs regularly used in contract 
shops. It is encouraging to note at 
the present time that considerable interest is being displaved 


Production 
Methods in 
Car Repairs 


„in this method and that it has been adopted at a number 


of points, notably at the Readville shops of the New 
York, New Haven & Hartford as described elsewhere in 
this issue. In itself, however, it does not exhaust the pos- 
sibilities of improvement in the cost of making heavy car 
repairs that are suggested by contract shop operation. 

During recent years a large number of heavy repair or 
rebuilding operations have been performed for the rail- 
roads in contract shops. The outstanding fact with respect to 
these contracts is that they cover the performance of identical 
operations on a large number of cars of the same series. 
This means much in reducing the cost per car to a mini- 
mum. New material can be purchased and fabricated in 
quantities; the fixed facilities such as hoists, staging, bull 
riveters, etc., can be located and adjusted to best facilitate 
the particular operations to be performed; the number and 
size of gangs can be adjusted to obtain a perfect balance; 
special hand tools may be provided to fit the specific re- 
quirements of a single series of cars, and the gangs, organized 
for the repetition of certain specialized operations, are able 
to develop a facility of performance entirely impossible when 
no two successive operations are alike. 

Contrast this with the usual run of heavy car repairs as 
handled at the railroad car shop or repair track. Cars are 
taken into the shop without regard to series, just as they 
become available by chance arrival at the home shop. Even 
where some attempt is made to accumulate a run of cars of 
a single series, each car is likely to be subjected to individual 


Avcust, 1923 RAILWAY 


treatment based on a detail inspection, so that there is con- 
siderable variation both in the kind of material and the 
nature of the track work required for the different units, 
and the continuity of the run on any one series of cars is not 
likely to be long enough to suggest the development of spe- 
cial tools or appliances adapted to facilitate the operations 
encountered exclusively on this single series. 

There can be no doubt but that the railroad is handicapped 
in developing as high a degree of specialization as is done 
in the contract shop because it must take care of all cars that 
require immediate attention irrespective of the class or even 
of ownership. But if a railroad can call in the cars of a single 
series in sufficient numbers to meet the requirements of a 
contract shop, would it not be equally possible to make the 
same arrangement with respect to the operation of at least 
a part of its own heavy car repair facilities? This might 
call for the setting aside of a part of a given shop to be 
organized to handle a single class of cars until that series 
has all received the needed heavy repairs or rebuilding, or 
a single shop might be devoted entirely to this class of work, 
leaving the other shops to take care of the current run of 
miscellaneous heavy repair work. The advantages of thus 
organizing heavy repairs are so far-reaching in their effect 
on the cost per unit that they should receive the careful con- 
sideration of every railroad. 


What Our Readers Think 


C., M. & St. P. Method of Center Sill 
Stress Analysis 


CHICAGO. 
To THE EDITOR: 

In your February issue you published an article by Wendel 
J. Meyers in which the author comments on the methods of 
calculating the stresses in the C., M. & St. P. gondola cars 
described in vour November, 1922, issue. It is gratifying 
to note the interest taken by engineers in such articles and 
any investigation or analysis tending to broaden the knowl- 
edge of the art of car design should be encouraged. 

The method of analyzing some of the stresses employed 
by Mr. Mevers, however, does not represent the actual con- 
dition. He attempts to prove that the center sills are subject 
to higher stress at the bolster than shown by the calculations 
published in the description of the cars, by assuming the 
center sills as a beam with fixed ends, the distance between 
the bolster being a free span. This is an unwarranted 
assumption as the ends of a car are by no means rigid. The 
flat car or all/steel hopper car, for example, has a weak side 
sill construction and in most designs the end sill adds but 
little to the rigidity of the underframing. A center sill, 
therefore, in the usual design of cars cannot be considered as 
a beam with fixed ends. 

It is not necessary to make any auxiliary assumption to 
prove that high stress exists at the bolster or elsewhere in 
the center sills. The fact is that the end load or end shock, 
which is assumed in this case to be 250,000 lb., is actually 
several times greater when cars are subjected to rough han- 
dling in switching service. 

An end shock of 250,000 lb. is recommended by the 
A. R. A. as a minimum end load for freight cars, based on 
a 15,000-lb. fiber stress or a factor of safety of four if the 
ultimate strength of the steel is 60,000 Ib. per sq. in. It is 
obvious that the 250,000-Ib. end shock is only an assumed 
load, but through experience it has been ascertained that cars 
meeting the A. R. A. requirements give a reasonable service 
without going to an unduly heavy design. 
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It is a well-known fact that end loads or end shocks are 
to some extent dissipated by the framing members of the car 
and in wood cars with spring draft gears, the car repairer 
sees real evidence of what dissipated energy means in the 
form of destroyed car members. The function of the friction 
draft gear is to dissipate the end shock and its ability to per- 
form this work depends upon the capacity of the gear. The 
car structure will also dissipate a portion of the end shocks 
but due to the nature of steel, the percentage of the energy 
absorbed is small until the elastic limit has been reached. 
A vivid idea of the extent to which each individual car can 
dissipate a blow from end shock can be obtained in a hump 
yard when a car is sent down the hump to the classification 
tracks at a speed of two miles an hour or more, if the clatter- 
ing is observed when the string of cars successively transmit 
the blow from one to the other down the track. To assume 
that the entire end shock is dissipated within the car struc- 
ture itself is erroneous and would result in unduly heavy 
center sill sections at the bolster and too weak construction 
at the center of the car. 

In publishing these articles describing C., M. & St. P. 
designs there was not the slightest intention of producing 
something new which heretofore has not been done, but rather 
more effectively to illustrate our construction. To make a 
statement, as the author of the article in your February issue 
did, that the field of research in car design has hardly been 
touched, is an insult to a number of capable car designing 
engineers who for years have minutely studied the details of 
car construction. However, if this article and others like 
it would induce experienced car engineers to write on various 
subjects pertaining to car design, the efforts of the C., M. & 
St. P. would be well worth while. L. K. SILLcox, 


Genera] Superintendent Motive Power, 
Chicago, Milwaukee & St. Paul, 


New Books 


AUTOMATIC Screw MACHINES. 354 pages, 6 in. by 9 in., illus- 
trated, bound in paper. Published by Brown & Sharpe Manu- 
facturing Company, Providence, R. I. 


This is a very complete and up-to-date book on the construc- 
tion and use of automatic screw machines together with auto- 
matic turret forming machines and automatic cutting-off 
machines. It has been prepared for the use of superinten- 
dents, foremen and operators of such machines and is a 
companion book of a series which includes several previous 
treatises on other types of machine tools. The setting up of 
the machines is described in detail and complete instructions 
are given on the use of the standard tools. A chapter on de- 
signing cams and many useful tables makes the book of spe- 
ciel] interest to the operator. 


Locomotive CATECHISM. By Robert Grimshaw, 958 pages, 5% 
in. by 734 in., 468 illustrations, bound in cloth. Published by 
the Norman W. Henly Publishing Company, New York, 


This is the thirtieth edition of a book which for a number 
of years has been considered the standard authority in its 
class. It is written in a simple and easily understandable 
manner such as will appeal to firemen, engineers, trainmen, 
switchmen, shop hands and enginehouse men for whom it has 
been prepared. The text follows the form of examination 
questions and answers, of which there are some four thou- 
sand. Considerable new matter has been added in this addi- 
tion and the old matter carefully revised. The chapters, of 
which there are 89, are short and conveniently headed for 
ready reference and cover the various details, such as boil- 
ers, cylinders, valve gear, running gear, superheaters, air 
brakes, etc. The book tells not only what to do, but also 
what not to do and is specially helpful for a person preparing’ 
for an examination for promotion. 
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A Well Designed Mountain Type Locomotive of Medium Weight 
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CANADIAN NATIONAL 


Canadian National Mountain | ype Locomotive 


Increasingly Heavy Passenger Traffic Requires Adoption of 4-8-2 
Type Locomotives for Eastern Canada 


By C. E. Brooks 


Chief of Motive Power, Canadian National Railways 


dian National Railways are acquiring during 1923, 
are the 16 Mountain type being built by the Canadian 
Locomotive Company, Kingston, Ontario. A large number 
of the details used in the construction of these locomotives 
are of Canadian National standard design and common to 
all their large modern power. However, there are many 
new features “necessarily introduced in the building of a new 
type with the dimensions and power of the mountain type. 
These locomotives are known on the Canadian National as 
the U-l-a class, road Nos. 6,000 to 6,015. They have a 
total weight Saeki tender) of 339,000 lb., the weight on 
the drivers being 226,770 lb. The tractive power is 49,600 
Ib. and the factor of adhesion is, therefore, 4.5. The 
cylinders are 26 in. diameter by 30 in. stroke and the driving 
wheels, 73 in. in diameter. 


Features of the Boiler and Other Attachments 


The boiler which carries 210 lb. pressure is of the straight- 
top radial-stayed type with a conical bottom, the largest 
course being 90 in. in diameter. The firebox is 4814 in. by 
1141'@ in. inside, and the combustion chamber is 481% in. 
long. The boiler horsepower is 96.4 per cent of the cylinder 
horsepower. 

There are 188, 2'4-in. tubes and 40, 51%4-in. flues, 22 ft. 
3 in. long, the flues being electric welded into the back tube 
sheet as per Canadian National standard. 

A feature of Canadian National practice in crown staying, 
which has been followed on these boilers, is the alternation 
of successive groups of four transverse rows of crown stays; 

e., four rows of button head crown stays are succeeded bv 
four rows of plain heads and so on alternately. This ar- 
rangement provides against the possibility of a boiler ex- 
plosion in the event of a burnt crown sheet, by reason of 
the sheet giving first at a point where stayed with plain head 
stavs and pulling down over some of these stays, at the same 
time being held on either side by the button head stays, the 
pressure being relieved through the holes where the sheet 
comes over the plain heads. 

In view of the size of these locomotives and in order to take 
advantage of every means for efficient operation, they have 
been equipped with mechanical stokers and feedwater heaters, 
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the boiler feed apparatus on the left hand side consisting of 
a pump in connection with the feedwater heater and on the 
right-hand side a Hancock type EA lifting injector of 
3,500 gal. capacity. 

The grates are of Canadian National standard design, the 
rocking grate bars being of cast steel ane operated by Frank- 
lin power grate shakers. 

The superheater used is the Robinson, one of the standard 
superheaters in England but comparatively new on Canadian 
roads. It embodies many interesting features, prominent 
among these being the maintaining of steam in the super- 
heater units at all times, this being calculated to lengthen 
the life of the units. 

The ash pins are of the Canadian National standard 
hopper type, the location of the door hinges being such that 
the doors close of their own weight. An attachment, which 
is Canadian National standard practice and is known as 
the ash pan sludge, is worthy of note. This consists of an 
114-in. pipe from the delivery pipe of the injector to the 
au pans, with a valve operated from the cab, and a branch 
extending into each hopper. The arrangement is specially 
valuable as it permits the direction of hot water into the 
ash pans to thaw them out when the locomotive arrives at a 
terminal in freezing weather with pans partly filled. 


Engine and Running Gear 


The frames, with a single forward section, are of carbon 
steel thoroughly annealed, rigidly braced with cast steel 
crossties and fitted with taper bolts throughout. The rear 
end is fitted with a Commonwealth cast steel cradle casting. 

The equalizing system is of the usual type, the engine truck 
forming one system of equalization while the four driving 
wheels on each side are equalized with the trailing truck, thus 
forming the other two systems, this arrangement giving a 
three point suspension. The equalization places approx- 
imately 57,300 lb. on the engine truck, 226,770 lb. on the 
drivers and 54.950 lb. on the trailing truck. 

The driving wheels are 73 in. diameter with 66 in. centers 
of cast steel. The axles are 10 in. diameter at the journals 
except the main journals which are 12 in. diameter, and due 
to weight consideration and in keeping with modern practice, 
are hollow bored. 


555 


556 


The driving boxes are of cast steel with bronze bearings 
and those for the front pair of drivers are of the Franklin 
lateral motion type, designed to compensate when taking 
curves for the long wheel base necessary on such large 
modern engines. Franklin adjustable driving box wedges 
and Franklin hard grease cellars are used throughout. A 
comparatively new feature in connection with the driving 
boxes and worthy of particular mention, is the application of 
the Franklin driving box spreader. This is a permanent 
casting fixed at the bottom of the box, prevents any spring 
to the sides of the box and makes the removal and repacking 
of grease cellars a simple, as well as a quick operation. 

The crosshead is fitted with the Rogatchoff adjustment, 
a feature which permits the adjustment of the shoes to take up 
the wear. 

The crosshead guides and piston rods are of such length 
that the piston may be carried out clear of the front cylinder 
head without disconnecting the piston rod from the cross- 
head. 

The engine truck is of the Commonwealth constant-re- 
sistance, four-wheel type, equipped with Preston hub slip 
liners and Armstrong oilers. The wheels are 3414 in. 
diameter, and have spoked steel centers 28 in. diameter, com- 
mon to all Canadian National modern passenger locomotives. 
The trailing truck is also of the Commonwealth constant- 
resistance type with 43-in. diameter wheels and 36-in. cast 
steel wheel centers. 

Steam distribution is provided for by Walschaert valve 
gear of modern design. The diameter of the piston valve is 
14 in. and the valve setting is as follows: Travel, 614 in.; 
lap, 1% in.; lead, 4 in.; exhaust clearance, 14 in. 

The cylinders follow Canadian National standard design, 
being equipped with railway standard by-pass valves and 
four standard cylinder cocks to each cylinder, two being 
placed at the center of the barrel and connected with a drain 
pipe from the bottom of the steam chest, this pipe being 
covered by the cylinder jacket, the other two cocks being 
piped to the exhaust cavities which are drained from each 
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Left Hand Haif of Turret—Partial Horizontal Section Through 
One of the Operating Va!ves 


All eight cylinder cocks are operated in unison 
by one set of levers. The cylinders also are equipped with 
railway standard relief valves. The bottom of the cylinder 
casting is arranged so that the engine truck center plate is 
checked into same, thereby affording ample provision to 
withstand the thrust which this part is subjected to. 


Cab and Piping Arrangement 


quarter. 


The cab is of the railway company’s standard short vesti- 
bule type. This type of cab makes it possible to have almost 
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all the short stays in the sides of the firebox out clear of the: 
cab, the few that remain inside all being F.B.C. flexibles. 

Great care has been given to the piping layout and, as far 
as practical, it was laid out in the drawing room in advance 
of construction. The cast steel turret with eight outlets has 
been placed outside and 25-in. ahead of the cab, affording 
ample room for packing the operating valves which are all 
of one standard design. Six operating valves enter the 
turret horizontally from the rear with the valve seats and 
steam connections at the front, these connections being fitted 
with a coupling nut and a tail piece tapped to suit the several 
pipe sizes, thereby permitting the use of one size standard 
operating valve. These operating valves are fitted with ex- 
tension handles carried into the cab and labeled. One 
feature of the valves and seats is that none of them are 
threaded into the turret, each one being secured with a cast- 
steel flange and four studs tapped into the turret walls, 
bosses being provided inside the turret so that studs do not 
go all the way through. This eliminates leaky threads in 
the turret as well as simplifying the removal of the valves 
when necessary. Not only has the turret been placed outside 
the cab, but the injector and stoker engine valves as well, 
these being attached to the ends of the turret. This arrange- 
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Right Hand Half of Turret—Vertical Section Through Main Valve 


ment renders the valves more accessible for packing and re- 
moves the great danger of scalding in case of a side-swipe 
or similar accident that would tend to burst a steam pipe 
inside the cab. 


Other Features 


The sand box is fitted with Hanlon sanders. World type 
safety valves are used, three in number, one muffled and two 
plain. The headlight equipment consists of a Pyle-National 
type K-2 turbo generator set and Keystone type No. 1412 
cage, fitted with a 14 in. Golden Glow reflector and C.M.S. 
focusing device, the cage body being No. 16 gage copper. 
Canadian National standard separate number lamp case with 
sides oblique is used, this making for the maximum safety 
in operation by reason of the easier and more certain identi- 
fication of locomotive numbers. The water level indication 
is procured by the most modern method and consists of the 
Canadian National standard water column welded directly 
to the back head of the boiler and fitted with the railway 
standard try cocks and water glass fittings, the water glass 
being fitted with a special guard. The steam heat reducing 
valve is of the World-Leslie type and the piston and valve 
rod packing is King metallic. The Franklin radial buffer 
and unit safety bar are used between engine and tender 
and between engine and tender on the steam heat line, Barco 
fixible joints are used. 

The air brakes are Westinghouse No. 6 E.T. with 8% in. 
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cross compound air compressor and S-5 governor. There are 
three main reservoirs, two on the right side and one on the 


left side with a total capacity of over 90,000 cu. in. The- 


radiating pipe connecting resefvoirs and compressor is so 
arranged as not to be visible, and is supported by cast-iron 
brackets under the running boards. This radiating feature 
has been of good service in overcoming condensation and con- 
sequent freezing during low temperatures. The air brake 
piping on these locomotives has been given careful study 
which has resulted in a piping layout that is easy of access 
and of a neat appearance. 


Tender Design 


The tank is of the water bottom type of Canadian National 
standard design and construction, somewhat modified for the 
application of the Duplex mechanical stoker. The tank has 
a water capacity of 10,000 Imperial gallons and a coal 
capacity of 17 tons. The tender frame is of the Common- 
wealth cast steel type. Commonwealth six-wheel tender 
trucks are used with 514 in. by 10 in. journals. Flat side 
bearings are used, placed 52 in. apart both front and back. 

The important dimensions, weights and proportions of 
these locomotives are shown in the accompanying table. 


TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 


Railroad ae been cetei ainan ORAS Re See ae ews Canadian National 
Builder ....... aah Rieter ON eee A he We Canadian Locomotive Company 
Type of locomotive cidendsivcinaudss cee ies Phra Sis wie eee eo Seg See 4-8-2 
Servic id as Se Rk hee A ORO A es Passenger 
Cylinders, diameter and stroke ..........cccescscccccceces 26 in. by 30 in. 
Vaälve gear, type aie oie i as taa eee ERwin e a a Walschaert 
Valves, piston type, Size. 0.1.66. cece eee eee cece ence een e ener nnes 14 in. 
Maximum: travel .....ssesscssssssesossoososesesosseesssosoo 6% in 
Outside lap ig ciao BR Oe ed DR ERE ORE WES RES 1% in 
Exhaust clearance ...... 0... cc ccc cet ete ence cen esse eeeessas Y% in. 
Lead in full gear bis 6a s%aw 68 saad Veda G bee eae eee . &% in, 
Weights in working order: 
On drivers: sabes 4nd endan ea ek he eee ee VER ES ea 226,770 1b 
On: ‘front truck sies ass thnk oae EA a MAS eee ww ne wes 57,300 1b 
On trailing truck ...... 6. cece cece eee eect eect ete e nee e eens 54,930 Ib. 
Total engine 220) eke sn TNA Ra's SO ES eae SN eal ee oe gaa 339,000 Ib. 
Tender. oo irase hess Aas TAO aaa ees me eo ees ree 238,000 1b. 

Wheel bases: 

WING e ovo aan ws bo eau utes Cede w ee te nae Marais 19 ft. 6 in 
Rigid scevaa se emesene eae an Gea ha hg Cee ves tat Moat Is ag: Gey deka Aloe eae eae 12 ft. 8 in 
Total engine cc eos. peat ot. 5co'e eae ay eed wh 8 ape shse ata E whens a 41 ft. 9 in. 
Total engine and tender ......... cc eee c ewer eee eee neces 79 ft. 1% in. 

Wheels, diameter outside tires: 
Driving: «séawesitices sen cele COMING Awa E DEE ea Re eee 73 in 
Front trück aeeai ea ee ae E Naa eas EEA 34% in 
Trailing truck scNcacee te wecane rediri ne i nas Dae EOeS 3 in 

Journals, diameter and length: , 
Driving, main 245.0 diac eel ESE ee EE 12 in. by 13 in 
Driving, others .....sssssosesussesosesesnsnereoos 10 in, by 13 in 
Eront truck Seeder Aa ae We E a E ek 6% in. by 12 in. 
Trailing. truck ces eine ose Sate EEEE a 9 in. by 14 in. 

Boiler: , 

Type sieren inoitia DE eae ke EEEE E E E TA D ae Straight top 
Steam pressure 6 65.6 skein S tes 4s Oa EO nate Bees «+ 210 Ib. 
Fuel, kind and B; t. Gy ales cee ie ha hoe i eek aes Bitum. coal 
Diameter, first ring, inside ........ce cece ener reer ecees ore 807% in. 
Firebox, length and width ..............eeeeee 114% in. by 84% in. 
Height mud ring to crown sheet, hack .......... cece eceeeccces 61 in. 
Height mud ring to crown sheet, front 0... . ccc eee were eee ee 83% in. 
Arch tubes, number and diameter ....... 0. cece eee eee ee enee 4—3 in 
Combustion chamber length ..........0 ccc reece cee eee eeees 481% in 
Tubes, number and diameter ......... eee cece eee e eee 188—2'4 in 
Flues, number and diameter .........0 cece cee eee ene eeee 40—5'%4 in 
Length over tube sheets .......... cc ccc e nce n eee enenes 22 ft. 3 in 
Grate area 2 ase ode Esatea 18a PUES CRE RSG ee ee es 66.7 sq. ft 
Heating surfaces: 
Firebox, comb. chamber and arch tubes ...........0ee00- 348 sq. ft. 
PD DOS. resene wae Oa hee See OG TONS DOU OS AG Da 2.455 sq. ft 
Flues oree Sane ieee ee ee ee ea a i aan eas eas 1,276 sq. ft. 
Total evaporative cio ocais oy hav ee le hale enw w Sale sek 4,079 sq. ft. 
Superheating ............0 000s Sila ew Lee ke E 810 sq. ft 
Comb. evaporative and superheating .........cceeeeeeeee 4,889 sq. ft 

Special equipment: ; 
Brick arch | occa bi ww 6 rroia Ae AER ee Re VOSS Yes 
Süpërheater on aere ine ate ees owe glee yaaa EE _Robinson 
Feedwater heater ice cde e ee Oe ee NA Ps Oe ee es Elesco H 5 
Stoket ala aida wala howe me ea Ee a wh AE ee Rh ee em Seen ae Duplex 
er: 

P ie A A A E a a el dco a ae Gr ies TE ee a Water bottom 
Water capacity soseri s isyak O inn a eae aes 10,000 imp. gal. 
Fuel capacity” ie eiceus ses 6 Vict Mes ton Tiie a EEE EA E be 17 tons 
Truck oriana EEEa A PRLS OSI AG RE DRS ERR 6 wheel 

General data estimated: 

Rated tractive force, 85 per cent ....... ce cee eee ee wees 49,600 1h. 
Cylinder horsepower (Cole)... 0c. cee cece cee cee eee eeeee 2,556 Ib. 
Boiler horsepower (Cole) Cest.) ccc cece cece ec eee ee eens 2.470 lb 
Speed at 1,000 ft. piston speed 1.0... cece cece eee eee eee eens 43.4 m.p.h 
Steam required per hour. ....... ccc cece sce e ter eee eeceees 53,200 tb. 
Boiler evaporative capacity per hour ..... ee eee ee eee ee eeee 51,480 Ib 
Coal required per hour, total ....... cece cence cere eens 8,300 Ib 
Coal rate per sq. ft. grate per hour. ..... cece cece eens 124 Ib 
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Weight proportions: 
Weight on drivers= total weight engine, per cent ............ 66.9 
Weight on drivers- tractive force ... ccc cece cece eee eee tees 4.5 
Total weight engine ~— cylinder hp........ cece cece cece tcuee 128.6 Ib. 
Total weight engine + boiler bp......... ec cece cece ee eee 133.1 Ib. 
Total weight engine comb. heat. surface ..........0eceeeeee 69.3 Ib. 
Boiler proportions: 
Boiler hp.+ cylinder hp., per cent..........c ccc cece eee eees 96.6 
Comb. heat surface + cylinder hp......... cece eee ee eee 1.91 
Tractive force+ comb. heat. surface .......... cece eee eee e eee 10.13 
Tractive force X dia. drivers+ comb. heat. surface.......... 740 
Cylindér hp grate area socero eects ih a Gurad ttn PEANY 38.3 
Firebox heat. surface+ grate area ........ cece eee eee ees 4.72 
Firebox heat. surface, per cent of evap. heat. surface......... 8.54 
Superheat. surface, per cent of evap. heat. surface........... 19.86 
Tube length- inside diameter ......00. 2c ccc cece eee eee eees 138 


Ljungstrom Turbine Locomotive Ordered for 
the Argentine State Railways 


CCORDING to an article in Engineering (London), 

the government of the Argentine Republic has placed 
an order for a turbine-driven locomotive of the Ljung- 
strom type for use on the state railways in that country. 
This latter order is a particularly interesting one, for not 
only is the locomotive of special design, but upon its per- 
formance will depend a further order from a large number of 
engines, the placing of which will be deferred until the 
first machine has been put to practical tests. 

The new Argentine locomotive is to be built for the meter 
gage lines, and will use oil fuel, in the consumption of 
which the Ljungstrom Company has guaranteed to effect a 
saving of at least 50 per cent during the cold season and 40 
per cent during the hot season as compared with ordinary 
locomotives doing similar work. Furthermore, in view of the 
difficulties of watering along many of the lines in the coun- 
try, the condensing properties of the Ljungstrom locomotive 
show to great advantage. The total amount of water car- 
ried is 5.5 tons in the condenser and 5 tons in the feedwater 
tank, this being sufficient for a non-stop run of 500 miles 
lasting 20 hours. The actual water consumption for such a 
run with a train of 700 tons behind the tender will not 
exceed 4 tons; and the oil fuel carried, namely, 6.5 tons, will 
suffice for the same journey, the oil being taken to have a 
calorific value of 18,900 B.t.u. per pound. The general de- 
sign of the locomotive will be similar to that very fully 
illustrated in the Railway Mechanical Engineer of October 
and November, 1922, pages 557 and 623, the air-preheating 
arrangements, the gearing and the arrangement of the con- 
denser elements being, however, modifed. The total weight 
of the machine in running order will be 120 tons and the 
maximum speed 41 m.p.h. The boiler car is carried on a 
leading truck followed by three fixed axles. The condenser 
car, with the turbine and gearing, is carried on four driving 
axles, followed by a pony truck. The total wheel base of 
the locomotive is 16.6 m., the rigid wheel base being 3.2 m. 
The driving wheels are 1,470 mm. diameter. The five 
axles under the boiler car are loaded with 11.5 tons each, 
and the driving and trailing truck axles with 12.5 tons each. 
The horsepower at the rim of the drivers is 1,750 boiler 
horsepower. A boiler heating surface of 100 sq. m. is pro- 
vided, and a superheater surface of 57 sq. m. while the air- 
preheater, which replaces the more inefficient portion of the 
ordinary tube surface, has an area of 800 sq. m. The boiler 
works at a pressure of 300 lb. per sq. in. 

Over a comparatively hilly route similar to that between 
Stockholm and Upsala, with a 500-ton load behind the ten- 
der, the average fuel consumption per 1,000 useful ton kilo- 
meters, will not exceed 8.9 kg. during cool weather and 10.7 
kg. during hot weather, while for continuous service on such 
a route, when the condenser has not time for cooling and 
the air temperature is at 104 deg. F., the consumption will 
not exceed 11.6 kg. per 1,000 ton kilometers of useful load. 
The machine is being built by Messrs. Nydkvist and Holm 
of Stockholm. 


Proceedings of the Air Brake Association 


Report of the Papers and Discussions at the Thirtieth Annual 
Convention Held at Denver 


N the June issue of the Railway Mechanical Engineer, the 
proceedings of the opening session of the Air Brake Asso- 
ciation convention, held at the Albany Hotel, Denver, 

Col., May 1, 2 and 3, were published together with the 
paper and discussion on Expediting Train Movement. 
Further proceedings of this meeting are given herewith. 


Charging Freight Trains and Use 


of Release Position 


By W. F. Peck 
Baltimore & Ohio 


A recent analysis of the factors surrounding an epidemic 
of stuck brakes on freight trains revealed the fact that 
insofar as operation is concerned, there was a con- 
siderable variance in the method used by enginemen in 
charging empty trains, and releasing brakes after slow-downs 
and stops, also, that trains were departing from water sta- 
tions or other points where the engine was detached without 
waiting until all brakes had released. Where stops were 
made, whether the engine was detached from the train or 
not, it was the practice for the engineman to start on re- 
ceiving a proceed signal from the train crew. The flagman, 
on being recalled to the train, might believe the brake on 
the last car had had time to release properly, while in fact 
it had leaked off, and brakes nearer the engine were still 
applied. 

The purpose of the investigations forming the basis of 
this article, was to determine accurate data on: First, the 
quickest method of uniformly charging the empty or the 
partially charged brake system of freight trains of from 35 
to 100 cars, to make the brakes available for use in the 
shortest possible time; second, the most effective method of 
releasing the brakes after ordinary service applications; 
third, the most effective method of releasing the brakes and 
recharging the system on the return of the engine to the train 
after having taken coal or water, and fourth, to establish 
certain fundamentals in regard to manipulation, which would 
automatically result in the best operation and increase the 
factor of train safety. 

Numerous tests have been made to determine resultant 


cylinder pressures, and also the time required to apply the 
brakes with various reductions and types of triple valves. 
This information is available in the log sheet of every im- 
portant demonstration; yet, similar data in regard to charg- 
ing trains and releasing brakes does not appear available. 
The value of such information is emphasized where sched- 
ules are fast and trains frequent, since any attempt on the 
part of the engineman to depart before the brakes have had 
time to release may result in a break-in-two, or a burst 
wheel, due to over-heating. The demonstrations were made 
with these conditions in view. 

The tests numbering 271, were made on the 100-car test 
rack of the New York Air Brake Company, at Watertown, 
N. Y., with trains of 35, 50, 75 and 100 cars. 


Charging 100-Car Empty Trains 


In the first series of tests, extreme measures were adopted 
in charging the train. With the low pressure governor top 
cut cut, and the high pressure top adjusted at 130 lb., the 
autcmatic brake valve handle was placed in full release 
position and left there until the 100th car auxiliary reservoir 
showed 60 lb. pressure. Gage readings were taken at one 
minute intervals. 

In this test, the main reservoir pressure never fell below 
106 1b., nor the engine brake pipe pressure below 90 lb. At 
the end of the first minute, there was 46 lb. pressure in the 
first auxiliary and 114 lb. in the 100th car auxiliary. It 
required 9 min. and 20 sec. to charge the 100th car auxiliary 
reservoir to 60 lb. This may be considered the minimum 
time in which this, or a similar train, could be charged 
under the conditions prevailing. The brake pipe leakage was 
9 lb. per minute from 60 lb. At the end of the test, the first 
car auxiliary was charged to 118 lb., and the first 50 cars 
were charged to over 70 lb. (feed valve adjustment). 

The other extreme is represented in a test, in which the 
same train was charged with the brake valve in running 
position, other conditions remaining the same, except that 
the test was concluded when the 100th car auxiliary reservoir 
was charged to 50 lb. This required 19 min. 45 sec., at the 
end of which time the first ‘auxiliary reservoir was charged 
to 61 lb. This test demonstrated the time required to charge 
the train in the manner cited, and resulted in the greatest 
uniformity cf pressures throughout. 


The Air Brake Association at the Thirtieth 
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The best results were secured with the following brake 
valve manipulation: Full release position 1 min., running 
position 2 min., kick-off to full release position for 5 sec., 
and left in running position thereafter. Governor was ad- 
justed at 100-130 lb. Test was commenced with handle of 
brake valve on lap position. It required 12 min. 20 sec. to 
charge the 100th car auxiliary reservoir to 50 lb. Brake 
pipe leakage 8 lb. from 60 lb. 


Charging 75, 50 and 35-Car Empty Trains 


The following factors governed charging the 75-car train: 
Governor adjusted at 100-130 lb., low pressure top cut in. 
Brake pipe leakage 11 lb. from 58 lb. Initial position of 
brake valve handle, lap. Brake valve manipulation as fol- 
lows: Full release position 1 min., running position 2 min., 
kick-off to full release position for 5 sec.; thereafter in run- 
ning position. At the end of 11 min. 55 sec., the 75th car 
auxiliary reservoir was charged to 60 lb., first car auxiliary 
reservoir to 64 lb. 

For the 50-car train the brake pipe leakage 81% lb. from 
60 lb. Brake valve was held 1 min. in full release, 1 min. 
in running pcsition, 5 sec. kick-off to full release position, 
and running ‘position thereafter. It required 5 min. to charge 
the 50th car auxiliary reservoir to 60 1b., first car auxiliary to 
64 lb. 

For the 35-car train, brake pipe leakage was 7 lb. from 
60 lb. Brake valve was held 1 min. in full release position, 
1 min. in running position, 5 sec. kick-off to full release po- 
sition, running position thereafter. Under these conditions, 
it required 2 min. 50 sec. to charge the 35th car auxiliary 
reservoir to 60 lb., first car auxiliary reservoir to 64 lb. 


Release Tests 


Release tests were made following 10, 12, 15, 20, 25, 30 
and 40 lb. brake pipe reductions from an initial brake pipe 
pressure of 70 lb. In all of these tests, the brake system 
was first charged as thoroughly as brake pipe leakage would 
permit. It was not found possible to stay in full release po- 
sition one second for each pound of brake pipe reduction 
without overcharging and consequent reapplication of brakes. 

On the 100-car and 75-car trains, the release of brakes 
in the middle, and slightly back of the middle, could be pro- 
longed by reducing the initial time in full release position 
one-half. 


Conclusions 
Certain definite conclusions may be drawn from the results 
of these investigations, without going into detail. 


First—Attempting to charge the train by comparatively 
short movements of the autcmatic brake valve handle from 
release to running position and back, will only result in the 
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pressure banking up and overcharging the head end of train. 
The longer the train, the more serious the results will be. 

Second—Long trains are neither charged nor brakes re- 
leased primarily with the automatic brake valve in full re- 
lease position (standard locomotive brake equipment), since 
the time which it is possible to stay in full release position 
is short when compared to the total time required to charge 
or release all brakes. 

Third—Any system of releasing brakes, which results in 
brakes reapplying, due to overcharging the head end of train, 
is not considered practicable, because it is impossible to 
designate a uniform kick-off, which will release all of these 
brakes without liability of other brakes re-applying, as a 
result of the kick-off. Any overcharging of the head end of 
the train necessarily prevents the prompt functioning of the 
feed valve. In both charging and releasing brakes, it is ab- 
solutely necessary that there be no interruption to the flow 
of air into the brake pipe. Brakes which re-apply simply 
rob the system of compressed air, which must be replaced be- 
fore charging or the release of the brakes is completed. When 
the use of full release position was carried to an extreme, it 
was observed that one-second kick-offs were of no avail, and 
that five seconds was too long. 

Fourth—It is highly important that feed valves be main- 
tained at their maximum efficiency, since there will be an 
interruption to the flow of air into the brake pipe if they do 
not function properly. 

Fifth—In releasing brakes, trains of less than 60 cars 
should not depart before three minutes after the brake valve 
has first been placed in full release position; longer trains 
four minutes. 

Sixth—Since one 814-in. 120-ft. air compressor is practi- 
cally equivalent to two 11-in. air compressors, the manipula- 
tion which is found good in one case must therefore be 
equally satisfactory in the other. 

Seventh—Because the auxiliary. reservoirs of 35-car trains 
charge so uniformly, it is possible and entirely practicable, 
to have a standard method of charging empty trains of from 
35 to 100 cars, also releasing brakes after applications, with 
the exception described hereinafter. 

Eighth—The quickest method of charging the system as 
uniformly as possible is to place the handle of automatic 
brake valve in full release position for one minute, move it 
to running position for two minutes and follow up with a 
five-second kick-off, and then leave in running position 
thereafter. There is no particular reason for the brake valve 
handle being left in running position two minutes except 
to draw attention of the engineman to the importance of 
uniformly charging the train through the feed valve. This 
provides ample time for the pressure in the brake pipe to 
equalize. This operation should be timed with his watch. 
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Ninth—The best results will be secured in releasing 
brakes on trains of from 35 to 100 cars after service reduc- 
tions ranging from 10 to 40 1b., by the following manipu- 
lation: Place the handle of the automatic brake valve in full 
_ release position for 15 seconds, move to running position for 
30 seconds, and then make a three-second kick-off to full re- 
lease position. An exception to this is made when making 
10-lb. reductions on trains of less than 60 cars. In such 
cases, the brake valve handle should be left in full release 
position 10 seconds initially, instead of 15 seconds. Reduc- 
tions of more than 20 lb. were intended to represent cases 
where the engine is cut off from the train for coal or water. 


Discussion 


In presenting the paper, Mr. Peck stated that the tests 
were made with a view to developing the proper charging of 
trains and use of the release position of the engineer’s brake 
valve on level road and not on mountain grades. He ex- 
plained that on the Baltimore & Ohio it was not on the heavy 
grades that the trouble from overheating wheels was en- 
countered, but on level districts. The discussion, however, 
dealt largely with braking on heavy grades. A number of 
the members emphasized the importance, in grade work, of 
restoring brake pipe pressure in the shortest possible time 
and did not regard with favor any instructions as to the de- 
tails of brake valve manipulation, since safety depended 
so largely on the ability of the engineman to exercise his 
judgment according to circumstances. 

P. H. Langan (D. L. & W.) said that an investigation 
several years ago as the result of many break-in-two’s in 
handling 100-car empty trains, developed the fact that the 
enginemen were holding the release position for about 12 
seconds, going to the running position, then to the release 
position for the kick-off and back to the running position in 
a total time less than that required for the run-in of the slack 
to take place. The adoption of a 30-second release stopped 
the break-in-two’s. After water stops, Mr. Langan advo- 
cated holding the brake valve in release position from three 
to four minutes, then going to running position, followed by 
a 15-lb. reduction before the kick-off. 

In handling trains on grades, Mr. Langan expressed the 
opinion that safety required the longer period in the charg- 
ing position, while on the level its use was justified because 
of the saving in time. He advocated requiring the train- 
men to bleed off any sticking brakes which might result, 
as the train moved passed them. Mr. Langan explained 
that on the D. L. & W. a release after a full application 
of the brakes was not permitted on freight trains until the 
train had stopped. Mr. Peck said that on the Baltimore & 
Ohio the enginemen were permitted to release the brakes at 
speeds of about 15 miles an hour or above, which would not 
permit brakes which stuck following the release and re- 
charging, to be bled off by the trainmen. It was suggested 
that permitting trainmen to bleed off brakes might result 
in continuing triple valves in service which ought to be re- 
moved for cleaning and repairs. It was also suggested that 
some means be developed for automatically controlling the 
use of full release position of the brake valve. 

George H. Wood (A. T. & S. F.) described the result of 
a test in which the recharging of a 100-car train with one 
and two feed valves was compared. Following a reduction of 
S lb. from 60-Ib. brake pipe pressure, the pressure was 
restored through the feed valves until it reached 64 Ib. on 
the first car and 50 Ib. on the last car of the train. With 
two feed valves this required 11 min. 2 sec., while with one 
feed valve it required 11 min. 58 sec. W. H. Clegg 
(Canadian National), said that the use of tyo feed valves 
had been found undesirable because it took the control of 
the train away from the engineman when the brake valve 
was in lap position, because the two feed valves permitted 
the operation of the brake with so much greater leakage. 
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Slow Operating Air Pumps 


By the Pittsburgh Air Brake Club 
W. W. White, Michigan Central 


The first requisite in avoiding slow operating air compres- 
sors is to insure that they are properly repaired and thor- 
oughly tested when overhauled in the shop. General repairs 
should be made only at shops where proper tools and fa- 
cilities for making repairs are provided and where ample 
steam pressure and facilities are available for thoroughly 
testing compressors after they are overhauled. 

When cylinders are bushed it should be known that the 
ports in the bushings line up with the ports in the cylinders 
and that by-pass grooves are cut in the low pressure steam 
cylinders of cross compound compressors. Before assembling 
the cylinders and center piece, it should be determined that 
the center piece is not distorted so as to bring the cylinders 
out of line, and after assembling it should be known that they 
are in proper alignment. 

It is important that the bushings in the top head have a 
good fit their full length; that the reversing valve has a 
good bearing on its seat in the bushing; that the reversing 
valve chamber cap is a good fit on the top of the reversing 
valve bushing; that the main steam valve piston rings and 
the main steam and air piston rings have a full bearing and 
are not open at ring ends; that the top head gasket prevents 
leakage between cylinders and between ports; that there is no 
restriction in any of the steam and air passages and no leak- 
age around air valves, seats and valve cages. 

Having established by the shop test that the above parts are 
in proper condition and that the compressor will make normal 
speed, the cause for its slow operation when placed on the 
locomotive may be looked for outside of the compressor 
itself. However, if it works properly when first applied to 
the locomotive but later develops slow operation, it may be 
due to any one of the following causes: (a) Lack of lubri- 
cation; (b) air passages clogged; (c) leakage around air 
valves or cages; (d) badly worn rings in air cylinders; (e) 
reversing valve and seat badly cut or worn, and (f) main 
valve piston rings leaking. 

The defects in the air end of the compressor are usually 
indicated by its reduced capacity at all speeds, or, by the 
capacity orifice test. If the compressor operates slow after 
correcting these defects, it is advisable to look elsewhere for 
the trouble. 

Numerous cases of slow operating compressors have been 
found to be due to defects in the compressor governor. 

A compressor bracket out of line has resulted in twisting 
the compressor and causing it to work slow when bolted in 
place. This has also resulted in broken lugs and cylinders. 

It has been found that in some cases where the air com- 
pressor exhaust is piped into the cylinder saddle, the speed 
of the compressor will be reduced by working the engine hard, 
but at all other times the compressor operates properly. 
Sometimes in an effort to improve the steaming qualities of 
the locomotive, the nozzle opening has been reduced to a 
point that causes excessive back pressure. In one case this 
back pressure amounted to 45 lb. per sq. in. In consider- 
ing such cases it is necessary to bear in mind the margin 
necessary between maximum air pressure required and the 
minimum steam pressure for proper operation, and that re- 
stricted passages or leakage in the compressor itself may not 
be manifest while the locomotive is standing, but would cause 
the compressor to slow down from a light exhaust back pres- 
sure resulting from working the locomotive. 

Restrictions have been found in the air discharge pipe and 
in the pipe connecting the main reservoirs, due to dirt and 
carbonized oil. 

If the dry pipe to the steam turret or compressor throttle 
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breaks off or is very loose, the compressor usually operates 
slowly and works considerable water. In such cases the 
speed of the compressor is usually affected by the height of 
the water in the boiler, with high water the lubrication is 
washed out of the compressor, and it runs slow, whereas with 
one-half glass of water or less, the compressor will operate 
properly. In one instance the dry pipe was so close to the 
locomotive throttle valve that it was robbed of steam, caus- 
ing slow operation of the compressor when the locomotive 
was working hard. The trouble was corrected by re-locat- 
ing the turret dry pipe. 

In another case, when drilling the hole in the turret for 
the compressor throttle the drill forced a thin piece of brass 
into the turret, which held on one side. After the locomo- 
tive was in service the current of steam swung the piece back 
over the opening, restricting the flow of steam to the com- 
pressor throttle and steam pipe. Another instance of in- 
sufficient steam supply was caused by the end of the turret 
valve breaking off and being carried into the end of the air 
compressor throttle. 

A number of instances have been found where the lubrica- 
tor air pipe had been improperly connected under the jacket, 
one such case resulting in steam from the lubricator passing 
to the air cylinder. In the latter instance the compressor 
worked properly until steam was turned on the lubricator. 

Another cause of slow operating compressors is very high 
main reservoir pressure resulting from the governor being 
adjusted in accordance with a defective air gage. 


It is necessary to make a study of the conditions surround- ' 


ing each individual case of slow operation and proceed to 
locate the cause as indicated by the circumstances. 


Discussion 


A question was raised in the discussion as to what effect 
worn rings in the air cylinder would have on the speed 
of cross-compound pumps. While this condition in the 
single-stage pump is apt to cause an increase in its speed, 
the opposite effect seems to be produced in the cross-com- 
pound pump. The low pressure pistons of these pumps 
operate against about 40 lb. initial pressure in the high 
pressure cylinder and leakage past the rings of the high 
pressure piston would increase this pressure against the low 
pressure piston. It was brought out in the discussion, how- 
ever, that there is considerable difficulty in determining the 
exact cause of slow operation, when the cause lies in the 
pump itself, because after the pump has been removed and 
dismantled, all of the parts, any one of which may have 
been responsible for the trouble, are restored to good service- 
able condition. The consensus of opinion seems to be, how- 
ever, that a large part of the trouble in the case of the 
cross-compound pump should be attributed to either worn or 
broken rings in either or both air cylinders. 


Standardization of Repairs 
By the St. Louis Air Brake Club 


This subject has been brought up for consideration for 
the reason that there is a general and growing belief 
that the time has come for the standardization of repairs 
to air brake apparatus, and particularly that portion of the 
apparatus pertaining to car equipment. The adoption is 
recommended at this time of some decisive measure to pre- 
vent wrong methods of workmanship and the introduction 
of “kink devices” for performing the machine operations 
which can only properly be accomplished by special ma- 
chines designed for the work to be performed. 

When we look over the field of triple valve maintenance 
and repairs, we find many different devices offered for the 
purpose of truing up the bore of triple valve cylinders. 
While we may be impressed with the ingenuity of the ideas 
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that appear in them, ranging all the way from a rotating 
sand paper block operated by an ordinary carpenter’s brace 
to a series of segmental spring actuated blocks carrying 
corundum inserts and adapted to expand into the bore of a 
cylinder by centrifugal force, we cannot help but feel that 
the necessity for accuracy in the cylinder bore has not been 
given the consideration the job warrants. 

It would seem obvious that the same methods employed - 
for manufacturing these devices should be approximated in 
making the repairs. To put in practice or attempt to use 
inferior methods cannot possibly result in anything else than 
a poor job. The repair of a triple valve is a precision job 
and if the manufacturer is held down to definite tolerances 
in order that the valve may properly function over a reason- 
able period of time, it is just as important in making re- 
pairs that the valves be returned to an equal degree of ex- 
cellence. 

There are certain limits within which the average repair 
shop should keep in conditioning triple valves unless the 
production is sufficiently large to warrant the expense of 
the proper tools for the work. 

It is fortunate that the test racks catch most of the poor 
work turned out by poor methods, but ofttimes the standard 
test rack simply complies with the A.R.A. rules and does not 


correct the inadequacies of a poorly equipped repair point. 


We suggest that the Association formulate a proper pro- 
cedure and proper tolerances for this work, and that this 
procedure be incorporated in the recommended practices 
and that the association endeavor to have this become a part 
of the A. R. A. rules. 


Discussion 


Considerable difference of opinion was expressed by the 
members as to how far it was advisable to repair triple 
valves at local points and to what extent it was advisable to 
send the parts to the manufacturers for repairs. C. B. Miles, 
who presented the paper for the St. Louis Air Brake Club, 
made it clear that the question was not one of where the 
repairs should be made, but of establishing tolerances, the 
observance of which would settle that question according to 
the circumstances in each particular case. 

A motion was adopted calling for the appointment of a 
committee to investigate and recommend tolerances for triple 
valve repairs. 


Other Papers 


Papers were also presented on the following subjects: 
Air Brake Service Records and Maintenance Costs, by W. H. 
Clegg, Canadian National; Repair Tests for Feed Valves, by 
the Manhattan Air Brake Club; The Value of Laundering 
Air Compressors, by the Central Air Brake Club, and Recom- 
mendations for the Maintenance of Air Compressors, by the 
Dixie Air Brake Club. A talk was also given by George 
H. Wood, Atchison, Topeka & Santa Fe on The Relation 
of Train Control to the Air Brake. Mr. Clegg’s paper and 
the paper by the Dixie Air Brake Club will appear next 
month. 
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Prairie Type Locomotive With Lentz Poppett Valves for the 
Oldenburg Railway 


Fuel Association to Study the Power Plant 


Committee to Recommend Means for Reducing Waste in This Field; 
Proceedings of Cleveland Meeting 


the methods which have been instrumental in effecting 
a marked reduction in the amount of fuel consumed 
at the 125 stationary boiler plants on that system, the In- 
ternational Railway Fuel Association, at its fifteenth annual 
convention, held at Cleveland, Ohio, May 21 to 24 inclu- 
sive, authorized the appointment of a standing committee 
to formulate and recommend methods of general application 
to reduce the waste of fuel at such plants. 
An abstract of Mr. Twogood’s paper as well as several 
of the other papers and reports presented at the meeting, 
are given below. Others will appear in later issues. 


A S the result of a paper by R. S. Twogood, describing 


Report on Fuel Stations 


All modern installations are of the overhead storage, self- 
clearing type and usually with sufficient capacity to receive 
and store in eight hours the demands for at least 24 hours. 
Reinforced concrete is the generally accepted material used 
in the construction of the building itself. Drop spouts are 
universally used. The housing and details of the actual coal 
handling mechanism vary with the type and arrangement 
selected. * 

In 1914, the committee, after an analysis of the require- 
ments to be met by the coal chute, suggested that the over- 
head hopper chute of three types would meet any situation. 
These types were: Gravity chute, with cars elevated by loco- 
motive or stationary power; balanced bucket, in which the 
coal is dumped into a pit and raised by balanced buckets, 
and bucket conveyor, with the coal dumped into a pit and 
raised by a series of small buckets. 

From the experience with storage bins designed primarily 
for capacity rather than for the quality of the discharged 
coal, the committee recommended that all receptacles for coal 
should be designed so as to avoid the probability of any 
clogging in the corners, suggesting that warped surfaces, es- 
pecially at the openings, be given consideration. Another 
point made which has been subsequently stressed is the neces- 
sity for maintaining the point of delivery of the coal to the 
bin directly above the opening of the discharge of the fuel 
to the engine tank. 

Recognizing the desirability of some device to measure the 
coal delivered to the engine, either by weight or bulk, the 
committee was not in position to recommend any definite 
plan or arrangement. In 1916 a report was made with illus- 
trations of some of the arrangements in use to accomplish 
this measuring of the delivered fuel. There have been com- 
paratively few such installations made, however. 

The value of mechanically operated chutes is evidently 
being impressed upon all railroads using coal as locomotive 
fuel. In some instances, they are replacing comparatively 
modern gravity chutes, primarily because of the large reduc- 
tion in the cost per ton of handling the coal from the car to 
the tender. As an example, an old style shovel chute through 
which about 16,000 tons of coal were handled per month, was 
replaced by a mechanical chute with an immediate reduction 
in the cost per ton for handling of 21 cents. Such a reduc- 
tion would pay handsomely for the improvements made. 

The following were members of the committee: W. E. 
Dunham, C. & N. W.. Chairman; E. E. Barrett, Roberts & 
Schaefer Co.; C. F. Bledsoe, Ogle Construction Co.; W. S. 
Burnett; J. C. Flanagan, Fairbanks-Morse Co.; J. W. 
Krausch, C. B. & Q.; A. A. Meister, S. P.; J. C. Nellegar, 
Hardy, West Kentucky Coal Co.; L. J. Joffray, I. C.; W. T. 
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Link Belt Co.; H. D. Savage, Combustion Engineering Co.; 
T. W. Snow, T. W. Snow Construction Co., and E. J. Sum- 
mers, C. M. & St. P. 


Discussion 


In the absence of the chairman, W. E. Dunham (C. & 
N. W.), the report was presented by L. J. Joffray (I. C.). 
The need for a weighing device, if individual fuel records 
are to be of any value, was repeatedly brought up in the 
discussion. A few cases were mentioned where such devices 
are still in operation at coaling stations, notably the Cana- 
dian National and the Chicago Great Western. On the lat- 
ter road, it was stated that with one exception every coaling 
station was so equipped. In the opinion of several mem- 
bers, however, the use of such devices at coaling stations is 
not likely to be effective as a means of checking up the per- 
formance of engine crews and getting their support, because 
they are still charged with the coal burned at terminals for 
which they are not responsible. It was suggested that what 
is needed is some simple means of quickly determining the 
amount of coal actually burned on the road. The use of 
volume measuring pockets has not yet met with success. 

There was considerable difference of opinion as to whether 
the lowest cost of delivering coal could be obtained with the 
mechanical or the gravity type of station. On some roads 
it is claimed that the latter type is cheapest to operate, and 
that it is more reliable, because in case of failure of the 
winch for elevating cars up the incline, the operation can 
be continued by using a locomotive. But attention was called 
to the fact that gravity stations are confined to two tracks, 
whereas mechanical handling plants may serve more tracks, 
and that the question of engine delays should be taken into 
consideration in comparing the two types. In closing. Mr. 
Joffray said that the most favorable costs for gravity chutes 
are obtained from large units, but that in small units they 
are expensive and are obsolete. 


The Other Ten Per Cent 


By R. S. Twogood 


Assistant Engineer, Southern Pacific Company 


About 10 per cent of the total railway fuel consumption 
is for railway power, heating, shop, roundhouse, and pump- 
ing plants, coaling stations, and for other miscellaneous pur- 
poses. This 10 per cent amounts to about 17,000,000 tons 
a year. The percentage of waste of this item is high because 
very little attention has been given to the proper design and 
supervision of the average small boiler plant. The ex- 
perience of the Southern Pacific during the last few years in- 
dicates that, as a very conservative figure, 25 per cent of this 
fuel can be saved by proper design and supervision. 

In order to discuss this subject in detail it is necessary to 
make a general classification of stationary plants: 

(a) 

(b) 

(c) 

(d) 

Very few plants of Classes (a) and (b) are required by 
the railroads. Because of the high cost and the importance 
of operation of these plants, high class engineers and opera- 
tors are necessary. Usually these plants have the many in- 
struments required to permit the continuous checking of 
efficiency. A saving of one or two per cent of the fuel is 


Large electric generating plants. 

Large boiler plants. 

Shop boiler plants. 

Small heating, power and pumping plants. 
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worth going after. Savings of 10 per cent are hard to find. 

The small heating, power, and pumping plants are the 
most neglected of all plants. Such plants are found every- 
where. ‘The percentage of fuel waste is high. There is al- 
most no supervision. The plants never were designed; they 
were just built. They are difficult to check. For them, 
standards in design or operation simply do not exist. 

As a rule, the smaller the plant the larger the percentage 
of needless waste. Especially in the railroad business, we 
are forced to operate a great number of small plants where 
the fuel waste is known to be very high. There are no 
standard test codes that can be used economically to con- 
tinually check these small plants. The engineering profes- 
sion, in its desire to build the comparatively few plants with 
high efficiency, has overlooked the tremendous waste of fuel 
in the thousands of small plants. | 

About four years ago the Southern Pacific organized a 
fuel conservation committee. This committee consists of a 
representative from each engineering department. The needs 
of each department are, therefore, taken care of without the 
duplication of equipment. 

Our committee has made a great many tests of small 
plants in connection with our work on standardization. 
Atomization of liquid fuel, and drafting oil-fired furnaces 
have led to endless discussion. There are hundreds of oil 
burners on the market and every burner salesman claims a 
fuel saving of from 15 to 50 per cent over any other burner. 
The small boiler plant operator is at the mercy of these sales- 
men. The Southern Pacific operates about 125 boiler plants. 
The possible savings or loss due to the use of various burn- 
ers in a large number of plants makes a study of burners 
very much worth while. A 150-hp. boiler was therefore 
equipped for testing. Before many tests had been made it 
was evident that the drafting was just as important as the 
burner. Therefore, in all of the tests the burners and draft- 
ing have been tested together. In seventy-five tests on the 
same boiler the net furnace and boiler efficiency has varied 
from 45.5 to 75.5 per cent. Many factors have been deter- 
mined and certain burners have been put on the approved 
list. It is now possible to lay out a furnace with reasonable 
assurance that the plant will operate as desired. 


Steam and air lines underground are soon forgotten. Most 


insulating material is porous. It is difficult to keep pipe 
covering dry underground, and wet pipe covering ceases to 
have much insulating effect. Compressed air is one of the 
most expensive materials used around the shop. Air lines 
should be given frequent soap tests. Therefore, except for 
very special cases, new steam and air lines are being in- 
stalled above ground. The steam lines are well insulated, 
and the insulation weatherproofed where installed outdoors. 

Fuel oil and water meters are gradually being installed in 
the larger plants. This permits of frequent evaporation 
check of plant and operators. Where such meters are in- 
stalled a simple evaporation test is made at least once per 
month. These monthly tests are simple, inexpensive, give a 
frequent check of plant operators and keep the men on the 
alert to excel the other fellow. 

In one plant the fuel saving in July as compared to May 
was over $11 per day, due to the increase in equivalent 
evaporation. The meters cost $650 installed. The sav- 
ings paid for the meters in two months. The water meters 
have given some trouble; the hot boiler feed water is hard 
on the meters and they must be calibrated and repaired fre- 
quently. 

A thorough inspection is made of every plant at least once 
a year. A division official accompanies the fuel committee 
during this inspection. The need of repairs or additional 
equipment is determined, and the work programmed for the 
year. In order to express the condition of a plant in simple 
form, and to compare one plant with another, a rating form 
has been worked out. To express the condition of a plant 
as “Excellent,” “Good,” ‘Fair,’ or “Poor” is not enough, 
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because it does not show what must be done to improve the 
condition. For this rating, therefore, the important details 
of a boiler plant were listed, and each detail given a weight 
about in proportion to its importance. It is realized that a 
good fireman or engineer is an important element in any 
plant. However, no weight was given for the fireman or 
engineer because his efficiency is reflected in the details. 
Any rating must be as mechanical as possible so that a plant 
would receive about the same rating if made by several inde- 
pendent inspectors. 

An analysis of this form shows why a plant rates as it 
does, and what must bc done to raise the rating. Some items 
can be put up to the engineer for correction, but others are 
strictly up to the supervisor. Efficient plants are only ob- 
tained by the co-operation of all concerned. The rating of 
a plant is often used as an argument when requesting au- 
thority for expenditures. 

To increase the incentive for fuel conservation, the ratings 
of plants are given wide circulation. A list of all plants 
on the system, showing the rating of each plant, with the 
highest ratings at the top of the list, is sent to each plant 
annually. Plants are also grouped by divisions, and aver- 
aged so that the standing of divisions can be determined. 
All plants receiving a rating of 80 or better are classed as 
Premium Plants and are issued a framed certificate, signed 
by the committee, showing the rating and the reasons there- 
for. The results have been very interesting. For the year 
1921 there were 10 premium plants, the average rating of 
the 10 plants being 85.1. For the year 1922 there were 26 
premium plants with an average rating of 87. So that there 
was not only an increase in the number of premiums, but 
also in the average rating of premiums. The average rating 
for the System for the year 1921 was 66.72, and for the 
year 1922 it was 70.24. 

A plant may be in perfect mechanical condition; it may 
have the latest, most efficient equipment; but without a 
trained operator interested in his job, high efficiency cannot 
be expected. The education of the operator, then, is without 
doubt the most important single detail in connection with 
fuel conservation. Instruction is always given during plant 
inspections, but it is hard to see more than one of the three 
operators during a plant inspection. An inspector may ad- 
just dampers, burners, etc., but the fuel that can be saved 
in two hours is small. The large fuel saving comes when 
the operator absorbs the instruction given him and continues 
the saving day after day. A fireman cannot be made in two 
hours; so continual savings cannot be expected unless the 
training is consistently followed up. Firemen instructors to 
stand watch with the regular operators several days at a 
time, make big reductions in the fuel bill. Personal instruc- 
tion followed by carefully prepared printed matter will hold 
the fireman’s interest. A loose-leaf instruction book on 
power plants is now being issued by the committee. It is 
being sent out a few sheets at a time. In the end it is ex- 
pected to cover the latest standards in equipment and opera- 
tion and the fundamentals of steam engineering. 

This subject is of great importance to everyone of us, 
because each one must pay his share of the loss that in- 
creases the cost of producing every article requiring power. 
Small corporations cannot afford to undertake this problem; 
large corporations cannot afford to overlook it. But they do! 
It is, therefore, recommended that a standing committee be 
appointed to study this problem. It might also be advisable 
to co-operate with the American Society of Mechanical En- 
gineers, so that advantage might be taken of the vast amount 
of work already completed by that society. 


Discussion 


On motion, the author’s suggestion that a standing com- 
mittee be appointed to study the problem and recommend 
methods for effecting fuel economy at railway power plants, 
was adcpted by the association. 
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Value of Individual Fuel Performance 
Records 


By L. G. Plant 


Editor, Railway Review 


The object of an individual fuel record is not to account 
for all the fuel used. That is a function for the auditor, and 
the fuel supervisor who is more concerned with the manner 
in which fuel is being accounted for than the manner in 
which it is actually used is wasting his own time and the 
company’s money. What is desired, and all that can be ex- 
pected of an individual fuel record, is a correct indication 
of relative fuel efficiency. To determine the relative fuel eff- 
ciency of enginemen and locomotives it is obviously essential 
to compare their performance under uniform conditions. 
This calls for a segregation of individual records by runs and 
locomotive types as well as by class of service. It also calls 
for elimination from the record of runs made under abnormal 
conditions. Distinctions in regard to runs and locomotive 
types are commonly observed by grouping the monthly per- 
formance records accordingly, but variations from the average 
speed and tonnage of each group are not easily accounted for. 

Bearing in mind the object of an individual performance 
record, it may be stated that, in principal, it is better to base 
this record upon three trips conducted under normal operat- 
ing conditions than upon 30 trips where unusual operating 
conditions obscure the real efficiency of the enginemen and 
locomotives. The elimination of those runs on which un- 
favorable operating conditions prevail can be made the basis 
for a very practical individual performance record by de- 
termining for each trip, the freight train ton-miles or num- 
ber of passenger cars handled, the quantity of fuel used, the 
time between terminals and the fuel consumption per 1,000 
freight ton-miles or per passenger car-mile. 

Where the performance on all runs is included in the 
monthly fuel record some effort should be made to equate 
the individual averages to correspond to uniform operating 
conditions, since the real importance of these factors is 
neither understood by enginemen nor generally appreciated 
by those officers who are expected to make use of these figures. 
An equated fuel performance record is one in which the effect 
of unusual variations from the average time and tonnage are 
neutralized by an equation. It is possible to determine by 
actual test the effect upon fuel consumption of various reduc- 
tions in tonnage or increases in the time between terminals 
and to apply a factor to each individual fuel record. 

Experience has shown that men accustomed to handling 
locomotive fuel can estimate with surprising accuracy the 
quantity of coal required to fill the locomotive tender upon 
arrival at a terminal. Where a conscientious effort is made 
to estimate fuel issues, it is safe to say that the error will 
seldom exceed 10 per cent. Moreover, the estimated quantity 
may be either more or less than the exact amount of fuel, 
and such errors as occur tend to neutralize each other. It is 
not likely that the quantity of coal issued to the locomotive 
would be continuously over-estimated, any more than always 
under-estimated, if an honest and intelligent effort is made 
to report these quantities correctly. 

Local officers should be required to investigate the per- 
formance of anv engineer whose name appears at or near the 
foot of the fuel record more than two months in succession. 
There are but three contributing causes to consider. Fither 
the engine crew is at fault and needs instructive supervision, 
or the condition of motive power is responsible and in need 
of repair, or there is some obvious discrimination in the fuel 
charges. Investigation along these lines will either termi- 
nate the deliberate overcharges or lead to the source of an 
actual fuel loss. It js a mistake to assume that the value of 
an individual fuel record is confined to its effect upon the 
enginemen. 
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are of equal, if not greater, benefit to the officers directly re- 
sponsible for fuel economy. 

No treatise on the subject of individual fuel performance 
records would be complete without quoting Eugene Mc- 
Auliffe, to the effect that the poorest individual record is bet- 
ter than none at all. What can be done toward making the 
individual fuel performance record a more sensitive, hence 
more effective instrument? Let us consider what could be 
accomplished with a group of “traveling fuel auditors” com* 
prising from four to six young men, one of whom would be 
in charge of the group. Select an engine district at random, 
dividing the squad between two adjacent terminals and an 
intermediate coaling station. The two men stationed at each 
locomotive terminal would be required to personally inspect 
every locomotive on arrival and immediately preceding its 
departure. In each instance the quantity of coal, as well as 
its general character, would be carefully noted. The condi- 
tion of the fire upon departure and arrival of locomotives 
would also be observed, together with other features that bear 
directly upon fuel efficiency. The time of departure and ar- 
rival of each locomotive, as well as extent of delays on road, 
the tonnage handled, etc., would be ascertained directly from 
the dispatcher’s train sheets. From this information, an in- 
dividual fuel performance record, complete in almost every 
essential detail, would be available. It is not suggested that 
these records be published daily, but that at the end of a two 
or three weeks’ period, at which time the traveling fuel audi- 
tors would be dispatched to some other engine district. Not 
only the duration, but the sequence of visits by this “flying 
squad” would be unknown except to those directing this work. 

It is not so important to know that an engineman is at the 
top or the foot of the fuel efficiency list, as to know why he 
is there. A check of locomotive performance, such as sug- 
gested, would disclose conditions on any district that would 
surprise the local fuel supervisor. It would develop facts re- 
garding locomotive maintenance that would make any master 
mechanic sit up and take notice. It would reveal fuel losses 
due to poor dispatching and other operating causes that 
would startle the average superintendent. Enginemen could 
not question the accuracy of the fuel performance statement 
cempiled in this manner. | 

This statement would be compiled by the traveling fuel 
auditors and posted prior to their departure. Upon succeed- 
Ing visits to this district, the fuel consumption averages de- 
termined by a similar check of locomotive performance would 
be compared with the previous averages. One concrete ex- 
ample of improvement in fuel efficiency on a single district 
will do more toward establishing the value of a fuel depart- 
ment in the eyes of the management, than all the general 
averages ever concocted. 


Discussion 


The trend of the discussion corroborated the author of 
the paper as to the necessity of having detailed information 
both as to fuel consumption and operating conditions, if 
real economy in fuel consumption is to be effected. It was 
brought out that the various efforts to interest enginemen 
and firemen on the Southern Pacific in the economical use 
of fuel could not be carried out without the information 
furnished by individual fuel records. While the records 
themselves do not primarily interest the men, it is on the 
basis of the records that men are selected to represent the 
railroad at the convention of the association and at bi- 
monthly fuel committee meetings on the various divisions. 

A description of the Chicago Great Western system of 
checking fuel performance, developed that it was founded 
on the principle referred to by the author as “equated fuel 
performance.” Potentials determined by road tests have been 
set up for each class of power and each service. These are 
shown on the train sheet and on a report compiled daily 
by the dispatcher each trip is rated by a comparison with 
the potential for the locomotive and service involved. 
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Proceedings of Boiler Makers’ Association 


Report of Papers and Discussions at the Fourteenth Annual 
| Convention Held in Detroit 


N the June issue of the Railway Mechanical Engineer 

there was a brief report of the fourteenth annual con- 

vention of the Master Boiler Maker’s Association, held at 
Detroit, Mich., May 22 to 25 incl. Some of the more im- 
portant papers and discussions thereon are given below. 


Safe Ends on Superheater Tubes 


As regards the life of superheater tubes and the number 
of safe ends that should be applied before cutting down for 
a smaller locomotive, it is the consensus of opinion of your 
committee: That great care should be exercised so that as 
nearly as possible there will be only one weld on each flue. 
This can be accomplished by applying a 5-in. safe end for 
weld No. 1; 614-in. for No. 2; 7%4-in. for No. 3; and 8%4-in. 
for No. 4, thus cutting off each old weld before applying the 
new safe end. Welds on the front or large part of the flue 
are not desirable on account of applying units, etc. 

We find it is the practice of some roads to weld on the 
large end after applying the limit of welds on the small end, 
while the practice of other roads is to apply only one weld 
before cutting down for a smaller boiler. This would seem 
to us a very expensive proposition if the locomotives are 
equipped with superheater tubes of the same length or nearly 
SO. 

We are also of the opinion that a safer weld can be ob- 
tained on a superheater tube than on a 2)4-in. and 2!4-in. 
tube owing to the difference in the thickness of the metals. 

This report was prepared by a committee consisting of J. 
P. Malley, chairman; H. Howard and Daniel S. Rice. 


Discussion 


H. Howard, Illinois Central: We will all admit that we 
cannot determine the life of a flue, definitely, on account of 
the water. If we have good water, they will last a number 
of years, and if there is bad water, the life is very short. 

Andrew S. Green, Big Four: I do not believe you can put 
a S-in. end on there, and the next time put a 6!-in. end, 
or your tube will be too short for the boiler. If you cut the 
ragged end off, it will be too short. You have to have more 
than 1 in. there. I do not think that will work at all. If you 
put a S-in. end on there, as you say, and next weld with 614- 
in., you must have more metal or the tube grows too short 
for the boiler. You will have to have 7 in. on there. 

A. N. Lucas: I believe that the best method of safe-end- 
ing is, after the tubes have made their first run, without any 
beads, to apply a 5- or 5%4-in. piece at the first safe-end, 
and when it has made the mileage and comes in, you cut the 
tube again for welding. That is an extra operation that you 
can do in the fraction of a minute, and then put the next 
safe-ends on the opposite end and you still have left, when 
you cut the tube, enough to go into the boiler—about 4 in. of 
the first safe-end, and that will give you a good safe-end 
into the front end and avoid any cracking of the tube. The 
next time the tubes are taken out, having made the mileage, 
you cut the tubes to the length for welding and cut off the 
original weld and put on a piece and it again goes into serv- 
ice with only three welds. On every third operation, you 
lose a weld. We run for 10 or 12 years with only two welds, 
most of the time, on a tube. 

H. J. Wandberg: This report deals with the life of the 
superheater tube. Now the life of the tube depends some- 
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what on the number of pieces, and how we apply them. What 
I would like to know about all this is what the scrapping 
weight of the superheater tube is? 

T. F. Powers: I want to disagree with the report to the 
extent that I do not believe it is possible, as Mr. Green says, 
to safe-end superheater tubes or any other kind of tubes, 
with only a waste of 114 in. from one safe-end to another. 
As I understand this report, the first weld is to have 71% in. 
or 1 in. waste. Our experience has been that to properly 
safe-end, and even with the most rigid economy, you have to 
figure on a waste of at least 314 in. for each time the safe- 
end is applied. That is, if you adopt, to start with, the 5-in. 
safe end. The second safe-end, including the waste of the 
front end, in cutting off any waste necessary to cut back of 
the old weld must be 3 in., and, if it is only 5 in. to start 
with, that makes 814 in. I do not believe it is possible to 
have a variation of only 1 in. between the safe-ends. 

T. W. Lowe, Canadian Pacific: We still continue to weld 
our safe-ends at the smoke box end, and I want to repeat 
that again, today, where we have the possibility of having a 
tube that will not carry a safe-end at all. 

We do not have any trouble with reference to getting the 
superheater units to pass by the welds when we do weld on 
the smoke box end, and by welding on the smoke box end, 
we continue our standard of swaging at the back end, which 
is very helpful toward providing sufficient water space next 
to the back flue sheet. 


Detecting Defective Boiler Sheets 
in the Shop 


Our method of inspection of firebox steel in our shops be- 
fore going to the layout bench is as follows: 

Surface Inspection: In making the surface inspection, a 
close examination is made of both sides of the plates and 
all edges, and the plates are rejected when the following de- 
fects are found to be present: 


Blister Piped Snakes 

Pitted Scored If grinding has been done 
Slivers Imbedded scale Cracke 

Seams Cambered Wrong dimensions 

Burnt Laminated Wrong gage 

Bricked Roll marked Not bearing proper stamp- 
Scabby Bad edges, caused by ing required, i. e., heat 
Cinder spots shearing numbers, serial numbers, 
Split Crop ends manufacturer’s name 
Dished Knifed or initial 


Material inspectors in inspecting firebox and boiler sheets 
follow the following procedure, making their tests as listed: 

Bend Test: In the case of boiler steel, a test specimen for 
bend test is cut traverse to the length of the sheet as rolled, at 
the top of the sheet. This test specimen is then bent ccld 180 
deg., for material one inch and under, around a mandrel 
having the same diameter as the thickness of the specimen, 
and for material one inch and over, around a mandrel having 
a diameter twice the thickness of the specimen. j 

In the case of firebox steel, a bend test specimen is cut 
from each sheet as ordered. The sheet as rolled is cut into 
the dimensions of the individual firebox sheets ordered, this 
test specimen being cut longitudinally. Before and after 
quenching, it must bend cold 180 deg. flat without frac- 
ture at the bent portion. The quenching is done at a bright 
cherry red, in water at 80 deg. to 90 deg. In the case of 
firebox steel, in addition to the bends before and after 
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quenching, a nick bend is made on each firebox sheet from 
one end of the tensile specimen, and this nick bend test must 
not show laminations exceeding 14 inch in length, seams, 
cavities of foreign interposed matter, such as cinder, slag, etc. 

Tensile Test, Boiler Steel: One test piece cut longitud- 
inally from each sheet as rolled is pulled in the testing ma- 
chine and the following determined: 

Tensile Strength 
Yield Foint 
Elongation in 8 in. 

In making the tensile tests, a check on the gage of the 
material is made, and also the fracture and edges examined 
for any defects, such as laminations, etc. To determine that 
all plates are represented by the test piece, where more than 
one plate is sheared from a single slab or ingot, each plate 
is match-marked so that all plates sheared from a single slab 
or ingot can be identified with the test pieces identifying 
them. 

Firebox Steel: A tensile test specimen cut longitudinally 
from each sheet as ordered is pulled and the following de- 
termined from the test: 

Tensile Strength 
Yield Point 
Reduction of Area 
Elongation in 8 in. 

In making the tensile tests, a check on the gage of the 
material is made, and also the fracture and edges examined 
for any defects, such as laminations, etc. 

Chemical Analysis: Drillings are taken from the tensile 
specimens and submitted to the laboratory for chemical 
analysis to determine the following: 


Carbon 

Manganese 

Phosphorus 

Sulphur 

Copper, when specified 


Gage: All the plates are checked for gage and our specifi- 
cation states that the thickness of the plates shall not vary 
more than .010 in. under that ordered, the full dimension be- 
ing controlled by the weights as specified. 

Weight: The plates are weighed and all plates having the 
same width and thickness must conform to the permissible 
variation in weights as outlined in specification. 

This paper was prepared by a committee consisting of 
John J. Keogh, chairman; John P. Powers and J. C. Keefe. 


Discussion 


J. F. Raps, Illinois Central: When a plate is on the 
bench, there may be a gas pocket found that will not be ap- 
parent unless they shear through it. We often place a sheet 
over the forge and heat it in order to expand the gas to de- 
termine whether or not a gas pocket is in it. That, I believe, 
was the intention of this paper and not to go into the inspec- 
tion in the mill, but the inspection and testing of the plate 
after it is turned over to the shop. 

J. A. Anderson, Industrial Works: The only system we 
use, in inspecting boiler plates when they come to the laying 
out bench, is to give them a thorough inspection with the 
eve, on both sides, to see that there are no visible defects. 
If there is any suggestion that there might be something 
wrong, we put the plate under a magnifying glass, and that 
will detect any small flaw. The plate is laid out and rolled 
and after it is rolled, that is the time to find the defects. 
After it is rolled, we find, sometimes, a small piece will 
roll out, showing that scale was present. Sometimes we find 
laminations after rolling. We scarcely ever find any defects 
before the plate is punched and rolled. 3 

President Lewis: We have found occasionally that after 
sheets have arrived at the plant, notwithstanding the tests 
made at the mills, where the sheets have been defective, 
laminations and blisters in the inspection in the shop, and 
often by the man who is laving out the work. 

John F. Raps: A great many times, in shearing a plate, 
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we run into laminations or we find defects by rolling the 
plate. Sometimes we find a gas pocket. Again we have put 
in the sheets and found when they were in service a few 
weeks, that there was bulging on the sides of the sheet, and 
then it cracks an eighth of an inch, and there would be a gas 
pocket or lamination. You may find it necessary to chip it 
off with the hammer in order to show it up. Now, the in- 
tention of these topics is to find out if any member here is 
following out any system of inspection of these plates, or do- 
ing anything before applying them to the boiler, to deter- 
mine whether there are laminations or gas pockets in them. 
We all give them visual inspection on the layout bench, but 
sometimes these things happen after they have been applied. 
If any one is following out some other system than has been 
mentioned, such as putting plates over fire and heating them 
in order to bring out the gas blisters, or any other method 
of inspection, let us hear about it. 

Edward Hunt, Illinois Central: In making center punch 
marks on the layout bench you will often run into a blister. 
Sound the plate with a hammer to see the surface defects. 
Watch the laminations around the edge of plate and take a 
general view of it. Follow up the plate when it is sheared. 


- Scmetimes, you find laminations away from the original 


edge, after you have cut through it. Close observation is 
important, watching your surface and the thickness. Some- 
times by cutting you can see defects. 


Hammer Testing Staybolts 


This report embodies the substance of individual reports 
by the other committeemen as well as information gathered 
by the chairman from various railroads through the country. 

In making hammer tests, size and weight should be left en- 
tirely with the inspector. Every inspector and boilermaker 
has a hobby of his own and wants a hammer just a little dif- 
ferent from the other fellow’s. For this reason, it should be 
left somewhat to the inspector, as it is his touch or sound 
that detects broken staybolts, and not the size or weight of 
testing hammer. 

As to whether staybolts should be hammer tested or under 
hydrostatic pressure, the Laws, Rules, and Instructions for 
Inspection and Testing of Locomotive Boilers, promulgated 
by the Interstate Commerce Commission, must be complied 
with first. 

We believe it practical to hammer test staybolts while the 
boiler is under hydrostatic or air pressure. However, this 
cannot be successfully done on monthly inspection in round- 
house, or when engine is undergoing classified repairs. We 
believe, and recommend that staybolts should be hammer 
tested while boiler is empty. In the roundhouse, we believe 
this should be done just as soon as the boiler is emptied of 
the hot water and while the firebox is somewhat expanded. 
In back shop, when engine is undergoing classified repairs, 
the staybolts should be hammer tested and inspected from 
interior of boiler, and all defective bolts renewed. When 
repairs to boiler are completed and hydrostatic pressure ap- 
plied, all staybolts should be hammer tested again while 
boiler is under pressure. 

The report was prepared by a committee consisting of J. 
A. Holder, chairman; C. F. Petzinger and William G. 
Bower. 

Discussion 


Charles P. Patrick, Meadville Machinery Company: I 
want to say that the committee's report on hammer testing 
of staybolts is common sense and logical. Each man has 
his hobby, in regard to hammer testing. He has his sense 
of touch and he should use it, but I rise to make a motion 
that this association, since we have had so many broken 
bolts in combustion chamber engines, those equipped with 
flexible bolts, particularly, that we go on record that we 
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hammer test flexible staybolts each time we test the other 
staybolts. 

W. J. Murphy, Pennsylvania System: Mr. President, I 
think that is the rule now on all railroads, that you test all 
staybolts when vou go into the firebox, hitting all the bolts in 
the firebox. 

H. J. Wandberg, Chicago, Milwaukee and St. Paul: On 
our railroad, we hammer test all staybolts, whether flexible 
or not, but we have the end of our flexible staybolts marked 
with red so that we can distinguish them from the rigid stay- 
bolts. I think most railroads are carrying out that practice 
of testing all staybolts. 

A. W. Schelton: On the Frisco System we have no flexible 
stavbolts marked and every bclt is hammer tested once a 
month—all of them. We are of the opinion that we find al- 
most as many flexible stavbolts broken as we do rigid stay- 
bolts in our monthly tests. We find those broken bolts by 
going cver them with at least 100 lbs. of steam, and then 
we cool the engine and go over the rest of the bolts. 

Charles P. Patrick, Meadville Machinery Company: I 
want to make an explanaticn of my motion. Some railrcads 
make tests on flexible bolts, but the law requires you to test 
those bolts only cnce a year under pressure, and so all are 
not tested. Now, in the company with which I am asso- 
ciated, we test our belts every month. If any inspector knows 
that a ccmbustion chamber is equipped with flexible stay- 
bolts and that he is not required to test them, he is liable 
not tc dc so each month, since the law requires taking off 
the caps every twenty-four months. We find broken flexible 
bolts under the hammer test. We find them broken every 
month. It is only a short time ago that we found four in one 
engine and four in another under the hammer test. Even if 
ycu do not do so usually, if you suspect the bolt is broken, 
from the hammer test, it will pay to remove the cap. 

L. E. Hart, Atlantic Coast Lines: We have a class of 
engines equipped with flexible staybolts in the combustion 
chamber, and we hammer test them and find lots of them 
broken. We hammer test all of the bolts, and whenever 
we have the expansion stays in front, we find some of them 
broken. | 

A. N. Lucas, Oxweld Railroad Service: Is it not a fact 
that the federal boiler law and rules require us to test all 
bolts every month? According to the rule, the cap shall 
be removed every twenty-four months, but does it not say 
we should test the bolts every month? 

E. W. Young, Chicago, Milwaukee and St. Paul: Rule 
No. 16 states: “Methods of testing flexible staybolts 
having caps. All flexible staybolts having caps over the 
outer ends shall have the caps removed at least cnce every 
two vears and also whenever the United States inspector or 
the railroad company’s inspector considers the removal de- 
sirable in crder to thoroughly inspect the stavbolts. The 
firebox sheets should be examined carefully at least once a 
month to detect any bulging or indications of broken stay- 
bolts. Each time a hydrostatic test is apphed, the hammer 
test required by rules 21 and 22 shall be made while the 
boiler is under hydrostatic pressure not less than the allowed 
working pressure and proper notation of such test made on 
Form No. 3." 

In order to cvercome any mistakes we instruct our men, 
Where it says, “Firebox sheets shculd be examined care- 
fully at least once a month to detect any bulging or indica- 
tions of broken staybolts,” to examine flexible as well as 
rigid staybolts, and they cannot examine sheets without 
testing each and every staybolt. They will detect bulging 
or any other flaws when they examine the sheets carefully, 
and we instruct them to test all staybolts. 

Charles P. Patrick: It is not in the rule to hammer test 
staybolts. 

E. W. Young: No, but to overcome the trouble in the 
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W. J. Murphy, Pennsylvania System: I have had some 
little experience in testing staybolts and here is what we 
have found in testing flexible staybolts. We have a medium 
sized hammer for testing the ordinary staybolts and about 
twice the size for testing flexible bolts. We have found that 
by using a larger hammer we get better results. The ques- 
tion came up as to whether you find flexible bolts broken or 
not, and I will tell you that you can find them by hammer 
testing them. Any good inspector will find broken flexible 
staybolts, but he will get better results with a larger hammer. 

R. C. Young, Chicago and North Western: I would like 
to know if a flexible staybolt, when the boiler is not under 
pressure, is not in the same condition as other broken stay- 
bolts? It is loose, not bent nor separated, and there is not 
much success from testing flexible stavbolts unless vou have 
pressure on the boiler and tension on the bolts, because 
when there is no pressure in the boiler, it seems to me much 
the same as when a bolt is broken. 

T. W. Lowe, Canadian Pacific: We find in the law, as 
agreed, that there is nothing in it which tells us that we 
cannot do something better than what the law suggests. 
Therefore, on the western line cf the Canadian Pacific, 
Where we use the flexible staybolts, in general, we find it 
very advisable to have water pressure to the extent of 140 1b. 
at every test, every thirty days’ test—shop test or any other 
kind of test. This is done for the very reason, that you will 
not find broken flexible bolts otherwise. We have found, 
from our experience, in applying a test with 140 lb. pressure, 
that you find a greater number of broken staybolts than you 
ever expected to find. 

Mr. Wallough (Omaha): I believe in this discussion, here 
today, you will find that the hammer testing of staybolts is 
very nearly a lost art. We do not have the old-timers on 
the job that we used to have and you find very few inspectors 
get on the job and find the flexible, or any other kind of stay- 
bolts, that are broken with the hammer test. When a man 
follows them up, he finds some more. I have done that, 
myself. I think when it comes down to broken staybolts, 
flexible staybolts in particular, that we ought to get together 
and find some other method so that we can determine whether 
they are broken or not. I understand there is such a move 
on, now. 

H. V. Stevens, Atchison, Topeka and Santa Fe: I would 
like to ask the convention if they want to go on record to 
remove the brick furnaces on oil burning engines? There 
are screw bolts and there are detector holes throughout the 
bolt, and does this include the matter of hammer testing 
them every 30 days? 

T. F. Powers, Chicago and North Western: I think that 
is specifically covered in a rule handed down by the Depart- 
ment of Locomotive Inspection. As I remember it, it savs 
when bolts are applied back of the brickwork, having a hole 
ali the way through, they do not have to be hammer tested. 

H. V. Stevens: Was not the motion that all screw bolts 
be hammer tested ? 

Chairman Lewis: I think this gentleman is justified in 
this question. Mr. Patrick includes every stavbolt in the fre- 
box, and I think that is well taken. We have a number of 
those bolts, as you suggest, Mr. Stevens, and if we had to 
hammer test them all, we would have to take out the grates. 
I think we should change the motion. 

Charles P. Patrick: I will change my motion, Mr. Pres- 
ident, and make it that we treat all flexible bolts just as we 
treat rigid bolts. 

A rising vote on this motion resulted in its passage. 


THe AVERAGE mileage for freight cars per day for the month of 
January this year on all Class I railroads was 25.8, which exceeds 
the average for January in any year since these statistics were 
frst published in monthly reports, in 1917. For last year the aver- 


sheet, we must examine the bolts, and there vou have the rule. age was 20.4. For January, 1917, it was 25.3. 
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Unit System of Repairing Freight Cars 


Good Results Secured at the Readville Shops with the Unit, 
or Station to Station, Method 


HE Readville freight car shop of the New York, New 
T Haven & Hartford, in common with other railroad 

shops throughout the country, was almost completely 
disorganized July 1, 1922, at the time of the strike. The 
average pre-strike force (230 men) and monthly output (221 
cars) were both practically wiped out. By February, 1923, 
or in a period of eight months, the freight car shop organ- 
ization had been rebuilt and the force expanded to 320 men, 
an increase of 39 per cent; the output had been built up to 
362 cars, or an increase of 64 per cent. 


A Fine Showing 


This relatively greater increase in output than in the num- 
ber of employees is especially creditable in view of the fact 
that the new men were largely inexperienced and had to be 
trained in théir work by the limited number of foremen and 
leaders who remained loyal to the railroad. Readville is 
primarily a heavy repair shop, 50 per cent of the bad-order 
cars received at this point being practically rebuilt and 45 
per cent given more or less extensive repairs. For example, 


EAST 


probably not over 5 per cent of the posts and braces of the 
cars are saved. Practically all the sheathing and roofing is 
renewed. Fifty per cent of the posts and braces are cut up 
and re-used for jack posts and belt rail. New sills, rein- 
forced ends and brake beams are applied; also new shoes 
for the posts and braces. An increase of 64 per cent in pro- 
duction, as against 39 per cent in force, is a good showing. 

Unquestionably, one of the most important contributing 
factors in the good results accomplished at Readville has been 
the unit system, or station to station method of repairing 
freight cars, sponsored by H. C. Oviatt, general mechanical 
superintendent, and installed and enthusiastically supported 
by the local shop supervision under the direction of F. E. 
Ballda, superintendent of shops. Under the operation of this 
system, the output showed a practically continuous increase 
from July, 1922, to February, 1923, and has remained at a 
uniformly high level since that time. Approximately 350 
freight cars a month are being turned out and this represents 
one way in which the New Haven is energetically attempting 
to improve its car equipment condition. 
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Fig. 1—The Freight Car Shop Proper Is a Substantial, Well-Lighted Brick Building. (View from East Yard) 


A detailed analysis of the freight car output at Readville March, 1923— 5 
r-—Type of car—~ 


is given in Table I which shows both the types of cars hand- Kind of repairs Box Coal Flat Ballast Refrig. Caboose Total 
led and classes of repair given. Class 1 repairs shown in this ass 1....... ie 1 A > 6 os 
table in all cases amount practically to rebuilding and in- Class 3....... 81 46 7 1 4 1 140 
volve not less than 200 man-hours of labor. Normally Class ME A eene IA) A A aa 0s: a 
1 repairs mean anything over 72 man-hours; Class 2 repairs, Total...... 266 52 13 1 14 7 353 
36 to 72 man-hours; Class 3 repairs, 20 to 36 hours, and April, 1923— 
Class 1....... 125 1 35 2 4 167 
Taste I—Awnatysis oF Freicut Car Output at READVILLE SHOP Class aa ae ae o ae i i e 
November, 1922— a P Class 4....... ene eee eee eee eee eee eee 
7 Lype or car—~ a eh do Oe a Owe a, ae es a ee ee 
Kind of repairs Box Coal Flat Ballast Refrig. Caboose Total Total...... 221 76 55 i 4 5 361 
2 2 e e 
ein nes as Ke : Ea es 112 Class 4 repairs, less than 20 man-hours. Referring to the 
ra ea eee 1 i oy o vee vee 80 table, it will be noted that by far the great majority of the 
a ee —-— work is done on box cars, most of which receive Class 1 re- 
TOAT cenir og Ro BE GOR us i 242 pairs. The number of Class 3 repairs in February, however, 
, 1922— ee 
se ae 93 5 = 10 8 116 Tase II—SpeciarizED Gancs on Freicut Car Work 
Clase A ere n a A ia 2 bats M4 Character of work Number of men 
BES 2 sities to an Stripping cars .......ssseseseccessesssrnonoeesreeo 9 
Class 4....... 3 3 l l a 3 Air pakei D EA eam Colne at r 
ruck and coupieTS......ssesosasessesosrosoosessoo 
Total...... 160 36 16 2 16 8 238 Steel cars and steel underframes................-0-- 31 
January, 1923— Super siructure and. rOOfsors seneese einmana i 13 
7 ainting 64s hes Stes ane eS deia a ee ee 
Class 1....... 123 wes J 5 13 142 Foreign car FEDAITE sis kgs ae tar aes kaye waa 73 
Class 2....... 12 5 5 . e. 22 Laborers sesers aces te Gua Resales ae eee aus one! 23 
Class 3....... 57 47 7 l 1 ie ee 
Claes Rawat v7 ° : pee 2 14 was unusually high (172) and this probably accounts for the 
Total...... 198 58 15 1 6 13 291 record output of 362 cars in a short month. 
gp cee 1923— ss ; P = How the Unit System Works 
ASS Locecece eee eee eee 
re tia A > ‘a a. R sie a The making of similar repairs to a large number of freight 
Class 4....... 3 3 ae ons wee vee 6 cars of the same type probably first suggested the possible 
Total...... 262 70 2 2 6 362 economy in the unit system, or station to station method as it 
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is sometimes called. Briefly, this system, as employed at 
Readville, consists of repairing the cars in units of seven, 
selected so far as possible by serial number, and advancing 
these units through the various stages of repair from strip- 
ping to weighing and stenciliug, seven cars at a time. This 
enables specialized gangs to be used on various phases of the 
work which was a particularly important factor immediately 
following the strike because new men could be more quickly 
trained for special jobs than for all-around car repair work. 
(Table II shows the specialized gangs and the number of 
men in each.) In addition to specialization with the re- 
sultant speeding-up of the work and reduced cost, the unit 
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Station “A,” is moved to Station “B” in the east yard where 
the floors are repaired, post and brace shoe pockets applied 
and all the superstructure repaired or renewed, as shown in 
Fig. 4. More men are used on repairing superstructure and 
roofs than on any other branch of the work, the division 
of men between the different specialized gangs being in- 
dicated in Table II. 

From Station “B” the respective units are moved to Sta- 
tion “C” which is the freight shop. Here grain slides are 
repaired, the lining inside and out applied and ladders and 
safety appliances put up. Sheathing and roofs are applied 
in the shop; also doors, running boards and one coat of 
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Fig. 3—Cars at Station “A” Receive Repairs to Trucks, Underframes, Couplers, Etc. , 


system enables material to be handled in quantities directly 
to the points of application, saving time and labor. The en- 
tire operation of the shop is put on a more orderly basis with 
a favorable effect on output. 

The general layout of the freight car shop and the east and 
west yards at Readville is shown in Fig. 2 with the four 
stations of repair indicated at “A,” “B,” “C” and “D.” It 
will be noted that the freight shop, a brick building 160 ft. 
wide by 350 ft. long, is located between the East and West 
Yards, forming Station “C” in the order of operations. 
Tracks 3, 5, 7, 9, 11, 13 and 15 extend through the shop, 
Track 7 being kept clear for the delivery of material. A 
transverse track to the millroom, blacksmith shop and ma- 
chine shop is indicated by the arrow. Track 25, known as 
the stripping track, extends west of the shop to a large vacant 
lot which is used as a dump for the burning of wood and 
debris from wrecked and scrapped cars. Any material hav- 


ing scrap value is readily segregated and moved back to the 


scrap bin and platform shown in Fig. 2 just north of the 
shop. 

When a string of bad-order cars is received at Readville, 
it is run out on Track 25 to the dump and the cars stripped 
with the exception of ladders and grab irons which must be 
left for safety in movement. An important step taken at this 
time is the inspection for broken sills and ordering of neces- 
sary material in advance. The cars are then classified so 
far as possible by serial number and moved in units of seven 
to Station “A” in the east yard. Here the operation of strip- 
ping is completed and all repairs are made to trucks, under- 
frames, couplers, etc., as shown in Fig. 3. This work is 
done by a special gang which, through careful instruction 
and training, has become expert on this particular phase of 
the work. It will be noted that only four seven-car units can 
be accommodated at Station ‘A,’ since Track 7 is held 
open as a material track and Tracks 3 and 15 are devoted 
to the repair of foreign cars. The section of the east yard 
between the ladder and Station “A” is used for making light 
repairs to loaded cars, both home and foreign. The way in 
which Track 7 is kept clear for handling material is plainly 
shown in Figs. 1, 3 and 4. 

Each seven-car unit, as the work is completed on it at 


paint. This is to prevent damage from swelling in the 
event that cars are run out of the shop and exposed to damp- 
ness or rain, before final painting. Air brake work, such as 
cleaning and oiling cylinders, changing triple valves and 
making necessary brake adjustments, is also done in the shop. 
The work at Station “C” is illustrated in Fig. 5. 

The last movement of the seven-car unit is to Station 
“D” in the west yard where a final inspection is given the 
cars, the second coat of paint applied and the cars stenciled 
and weighed. Air is provided in this yard for spraying the 
trucks, and if it is stormy, the cars are transferred to Track 
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Fig. 4—Superstructure Work Is Done at Station “B” 

15 inside the shop where the painting is done under cover. 
A string of cars completed and ready for service is shown 
in Fig. 6. 


Economy in Milling and Handling Lumber 


An important advantage of the unit system is the saving 
in milling and handling of lumber used on the cars. The 
selection of seven-car units, as far as possible of the same 
series, gives longer runs on the same size stock in the mill- 
room with resulting economy. Running boards are milled in 
carload lots of 22,000 ft. Posts, braces and sills are milled 
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with fewer changes in machine set-up and with an important 
saving in the time of laying out these parts. Sheathing and 
roofing are not milled at Readville but are bought in 9-ft. 
and 5-ft. 2-in. lengths, respectively. Both the sheathing and 
roofing are cut off with a portable power saw after applica- 
tion to freight cars. The bottoms of all posts and braces, 
also side sills are creosoted, the creosote being applied with 
a brush. 

Lumber, machined to the required size and shape for 
standard material, is handled on push cars over the stand- 
ard gage track from the millroom and over material delivery 


Fig. 5—A Feature of the Work at Station “C” (in the Shop) Is the 
Orderly Piling of New Sheathing and Roofing Within 
Easy and Convenlent Reach 


Track 7, being piled as near as possible to the point of use. 
In the shop (Fig. 5) material racks are placed on both sides 
of each car of a size sufficient to hold 154 pieces of sheath- 
ing, the average car taking 150 pieces. Roofing racks are 
large enough to hold roofing for a single car. In general, 
there is no back movement of this material. It is handled by 
laborers and left in orderly piles where it can be reached by 
the repair men with the least possible effort. When a unit of 
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This tractor, illustrated in Fig. 7, is particularly useful in 
view of the short-turning radius available. The front and 
back wheels track one another, being connected by crossed’ 
tie rods which cause the rear wheels to swivel the same 
amount and in the opposite direction to the front wheels, 
greatly decreasing the space required for turning. It is 
obviously difficult or impossible to back with this arrange- 
ment, but any number of trailers within reasonable limits can 


Fig. 7—An Effective Storage Battery Tractor and Traller System 
Is Used 


be loaded at the convenience of the material handling fore- 
men and moved by power to their destination. 


Machines in the Freight Car Shop 


Adjacent to Track 15 in the shop is a rip saw and gage for 
rabbeting. In addition, cut-off saws enable considerable re- 


Fig. 6—At Station “D” the Seven-Car Units Receive a Second Coat of Paint; Are Stencilled; and Given a Final Inspection 


seven cars has been advanced one station, the preceding sta- 
tion is cleaned and material piled in readiness for the next 
unit and there is no question as to the effect of this orderly 
handling of material in speeding-up car movement. 

In addition to the push cars, a tractor and trailer system is 
used at Readville to handle material, such as wheels, couplers 
and other heavy parts, proving a great time and labor-saver. 


clamation work to be carried on in this end of the shop. Old 
sheathing, defective at one end, is cut up so that the good 
portions are re-used. In addition, much hand sawing is 
eliminated in view of the accessibility of the rip and cutting 
off saws. Light caboose and refrigerator cars are repaired on 
Track 3 in the shop building. 

In addition to air pressure for the operation of pneumatic 
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tools in the east yard, oxygen and acetylene gas pipes are ' 


provided so that the cutting and welding torch can be used 
at any point in the yard. Air is provided in the west yard 
for paint spraying trucks and for a pneumatic hoist which 
proves extremely valuable in changing wheels on light repair 
cars. One end of the car is lifted at a time when the wheels 
can be readily changed. Track 17 is reserved for this work. 
Both home and foreign steel cars are repaired at Readville, 
although most of this work is done at the New Haven’s steel 
car repair shops at Norwood, Mass. 


Paint Spraying Pits a Good Investment 


The underframes of steel cars, as well as the trucks, are 
spray painted, this work being usually done at two drop pits 
recently installed adjacent to the transfer table in the pas- 
senger department, as shown in Fig. 8. These pits greatly 
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Fig. 8—Two Paint Spraying Pits Greatly Facilitates the Painting 
. of Trucks and Underframes 


facilitate spray painting the trucks and underframes of cars 
and have already more than repaid the cost of constructing 
them. Both air and gas are piped to the pits, the trucks and 
underframes being painted in a fraction (one-tenth) of the 
time which would be required with a brush. Possibly one- 
fifth more paint is used but this paint covers many places 
which it would be difficult or impossible to reach with a 
brush. The pits are located between the transfer table and 
the paint shop and are also used for burning off old floors 
of passenger cars. This arrangement keeps the odor from 
burning out of the shop. 


Foremen Must Instruct New Men 


There are three foremen, two assistants and three leaders 
in the freight car department at Readville. These men, 
therefore, have on an average 40 men apiece under their per- 
sonal direction and the only means so far developed for in- 
structing new men is by personal contact. Foremen’s meet- 
ings are held once a week for the purpose of studying the 
progress of the work and ironing out any differences be- 
tween the various foremen, also getting after material and 
parts which are delayed. 

In conclusion, it may be said that under the unit system 
of repairing freight cars described, the entire operation of 
the freight car department at Readville has been put on a 
more orderly and systematic basis, with a reduction of con- 
fusion and lost effort, and a decidedly favorable effect on 
output, as shown. 
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Permanent Headboards Between 


Sections of Pullman Sleepers 


OR some time the Pullman Company has been working 

on the development of the interior arrangement of its 
standard sleeping cars with a view to increasing the privacy 
of the sections when the cars are made up for the day. The 
first step in this development, which was illustrated in the 
April issue of the Railway Mechanical Engineer, page 224, 
consisted in the installation of permanent headboards be- 


tween the sections, extending out from the side of the car 


flush with the side of the upper deck. 

To complete the partition when the berths are made up, a 
removable section of the headboard is locked in place against 
the edge of the permanent partition. 

The next step in this development is shown in the il- 
lustration. In this case the permanent section of the head- 
board has been extended out farther from the side of the 
car, and carried across the ceiling so that each pair of sec- 
tions in effect is in a separate compartment with an arch 
opening between the compartments. In this construction the 
headboard is ccmpleted for night use by sliding out a sec- 
tion which telescopes inside the permanent partition. This is 
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Pullmans Have Permanent Headboards; Telescopic Exten- 
sions in Place for Night Use at the Left 


automatically locked in place by a latch in the end of the 
seat which can be released with the berth key. 

This type of construction has been applied in a combina- 
tion 10-section observation car, of which 30 have already been 
built. Other than in the headboard arrangement, the in- 
terior design of the cars does not differ from the standard 
Pullman sleeping car except that the dome lights, which are 
located between the sections in the standard cars, are lo- 
cated, one in the center of each pair of sections. There is 
also a departure from the customary interior finish. The 
interior steel work below the upper decks is grained and 
stained to represent Italian walnut, with which is combined 
upholstery and carpet of blue. 


Steel Frame Box Car for Atchison, Topeka & Santa Fe 


New Designs of Box Cars for the Santa 


Fe 


Construction Embodies New Arrangement of Side Posts, 
Underframe Bracing, and Door Opener and Closer 


HE Santa Fe has recently placed in service new box 
cars of two designs—one for general merchandise, the 
other for furniture or automobile traffic. Of the for- 

mer class, 3,000 cars have been built or are in process of 
construction, 1,000 by the Pullman Company, 1,000 by the 
American Car & Foundry Company and 1,000 by the Stan- 
dard Steel Car Company; 1,000 cars of the latter class were 
ordered from the Pullman Company. 

The outstanding feature of the construction of these cars 
is the sectional arrangement of the sheathing, which is fitted 


Locked Position 


Open Position 


Door Starter and Locking Mechanism 


flush between the side post flanges. Where the sheathing 
extends in an unbroken expanse from door post to corner 
post, the cumulative effect of shrinkage has been found to 
result in the opening up of cracks somewhere along the side 
of the car. The sectional arrangement between the steel 
frame members localizes this effect so that cracks are un- 
likely to develop. 


The general merchandise cars are designed with center sills _ 


of uniform cross section, the body frame being designed to 
carry a large part of the load. In the case of the automobile 


cars, however, the size of the door opening is too great to 
permit with safety this form of construction and therefore 
the fish-belly type of center sill is used. 

The total weight of the merchandise car is 46,000 lb. The 
automobile car is slightly heavier, its weight being 50,500 1b. 


The Underframes 


The underframes are of open-hearth steel throughout. The 
center sill of the general merchandise car eonsists of two 
ship channels, reinforced by a %4-in. top cover plate; at the 
bottom two 31⁄2 in. by 3 in. by 3 in. angles are riveted to 
the webs of the channel. These bottom angles extend under- 
neath the center filler and rear draft lug combination casting. 

The center sills of the automobile car are of a built-up 
fish-belly type, consisting of 5/16-in. web plates reinforced 
at top on the outside by 314 in. by 34 in. by 7/16 in. angles 
and at bottom on outside and inside by 314 in. by 34 in. by 
3g in. angles. The sills are also reinforced on top and con- 
nected together by a 14-in. cover plate. 

The side sills are of 9-in., 17.5-lb. channels and have 
angles riveted to the outside faces. The end sills are of 6 in. 
by 4 in. by 34 in. angles and are riveted to the side sills, 
diagonal braces and center sills. Malleable iron corner- 
castings and push-pole pockets are riveted to the end sills 
and side sills. 

The body bolsters are of built-up design with cast steel 
center filler and rear draft lugs combined; the side dia- 
phragms are of 5/16-in. steel plate spaced 714 in. between 
webs and reinforced on top and bottom by 14 in. by 5 in. 
cover plates, and with 34-in. pressed steel stiffeners between 
the bolster webs at the side bearings. The body and truck 
center plates are either drop-forged or of cast steel riveted to 
the body bolster and truck bolster. 

The main crossties are of built-up design, with single 14- 
in. pressed diaphragms at the sides and between the center 
sills. Those of the general merchandise car are reinforced 
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on top by 6-in. by 34-in. plate and on the bottom by 6-in. 
by 7/16-in. plate; those of the automobile cars are reinforced 
both top and bottom by 8-in. by 5/16-in. cover plates, and 
these cars are further strengthened at this point by diagonal 
bracing. 

Body Framing 


The body framing of both cars is of steel with wood 
stringers, post fillers, ridge pole, purlines, etc. All posts are 
cut perfectly square at the bottom ends so as to insure a good 
fit with the angle riveted to the outside of the side sill chan- 
nel. To allow for fastening the siding, wood fillers are 
bolted under the flanges of the posts, and wood stringers, 
beveled on top, are fitted in between the post fillers and 
bolted to the side sill and to the supporting angles. Wood 
fillers are also placed at the tie plates. 

There are 13 carlines of 5/32-in. steel plate, pressed to 
shape, with depressions for the ridgepole and purlines. The 
ridgepole is beveled on top to the pitch of the roof and riveted 
on each carline. The purlines are full length pieces, lap- 
spliced over and riveted to the carlines. 

The construction of the body framing of the automobile 
cars differs only slightly from that of the general merchan- 
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Cross Section of Santa Fe Steel Frame Box Car 


dise cars. The former have two belt rails instead of one and 
all posts are covered at the floor, lower belt rail, and between 
the upper belt rail and side plate with No. 26 galvanized 
steel. Similar covering is applied to the posts of the general 
merchandise car at the floor, the belt rail and between the 
belt rail and side plate. This is an important factor in 
making cars grain-tight around the posts. 


End Construction 


While both cars have similar types of end construction, 
they differ in some of the details; both cars are equipped 
with Murphy steel ends. 
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The end plates consist of 6 in. by 3% in. by 5/16 in. open 
hearth steel angles, pressed to shape. The steel end of the 
general merchandise car is made in two pieces, of corrugated 
steel plate, the bottom piece being %4-in. plate and the top 
piece 3/16-in. The plates are riveted together horizontally 
and the side edges are flanged to lap over the corner posts 
and the end is riveted to the side corner posts, to the end 
sill angle, and to the end plate. 

The steel end of the automobile car is made in three 
pieces. Each piece is 3/16 in. thick and the riveted seams 
are horizontal. The end sill, the corner post, and the steel 
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Cross Section of Santa Fe Steel Frame Furniture or Automobile Car 


end are all welded together to close the opening at the top 
of the side sills. 

The lining is tongued and grooved standard section, 
dressed on both sides, and runs in one piece from the door 
post to the end of the car. 

The siding is V-face fir, dressed on both sides, and 
tongued and grooved. At each side post the siding boards 
fit tightly against the flange of the steel post and wood filler, 
and, after being properly tightened and nailed to the car, 
are further secured at the side sill and belt rail with open 
hearth steel straps 14 in. thick, beveled on two edges. 


The Roof 


The roof boards are of 13/16 in. by 5% in. fir, dressed on 
both sides, tongued and grooved and applied crosswise of 
the car. All roof boards are gained on the top side for roof 
flashing and are sawed at the eaves and ridgepole on a bevel, 
parallel to the fascia. 

The roofs of both classes of cars are Standard Railway 
Equipment Company’s outside flexible metal roof, Type No. 
2: the roof sheets, transverse cap, ridge cap and flashing, 
before galvanizing, are U. S. S. No. 24 gauge. The metal 
roof is secured to the ridgepole at the corners of the roof 
sheets by fir saddles and malleable iron center caps, and at 
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intermediate points by sheet anchors and malleable iron sheet 
anchor caps. 

The eave flashing is nailed to the side fascia, and the end 
roof sheet and end of ridge cap are nailed to the end fascia 
The eave flashing is also bolted, a galvanized iron cap being 
placed over the heads and soldered to the flashing. 

All mullions are 1 in. by 2 in. and are nailed under the 
purlines, at the ridge pole, at side plates and through the 
roof boards. 

The longitudinal running boards are vertical grain fir 
114 in. by 534 in.; the total width is 1814 in. The boards 
are surfaced on one side and two edges and secured to the 
saddles with flat-head wood screws. The latitudinal run- 
ning boards, which are of the same grade and size of ma- 
terial as the longitudinal running boards, are held together 
and secured to the car by steel straps bolted to the car. 

The side fascia is of 114 in. by 5% in. fir, at each side 
of door head and 114 in. by 314 in. under the door hood. The 
fascia is beveled on top to the pitch of roof, ralbbeted at the 
lower outside edge and securely nailed to the car. The end 
fascia—114 in. by 514 in. fir—is shaped on top to pitch of 
roof and bolted to the end of car. 


The Car Doors 


The side doors are of unusually sturdy construction into 
which both wood and steel enter. Single doors are used on 
the general merchandise cars and double doors on the auto- 
mobile cars, center door-steps being provided for the latter. 

The door frames consist of Z-secticn, steel bars and the 
corners are mitered; the top corners have malleable iron gus- 
sets, which extend above the outside face of the Z-bar sec- 
tions and are formed to extend over the horizontal projection 
of the door hood section. The part of the mitered Z-bar 
not covered directly by the gussets is welded. The bottom 
corners of the doors are connected by the door-roller housing 
casting. 

The outside of the door is 1/16-in. open hearth steel; the 
inside consists of fir strips riveted to the 1/16-in. plate and 
Z-bars. The doors are of the bottom-hung type rollers, hous- 
ings and track being furnished by the Camel Company. 

The door opening of the merchandise car is 6 ft. 0 in. wide 
by 8 ft. 014 in. high; that of the autcmobile car is 10 ft. 
03 in. by 9 ft. 6% in. clear with both doors open. With 
the smaller door closed, the opening is 6 ft. 03g in. by 9 ft. 
614 in. 

The door locking arrangement, door starter and door open 
fastener deserve mention. This device was designed by the 
railroad and consists of a malleable iron handle and arm 
which are fastened to the door, the arm being so designed as 
to engage a bracket fastened to the door posts. The method 
of engagement provides for closing and opening the door, 
and for locking or sealing it. The starting handle serves as 
the door hasp and is provided with two sealing positions, 
one with the door closed tight and the other with the door 
opened eight inches for ventilation. 


The Trucks 


The same design of truck is used under both types of cars. 
The principal features are Andrews cast steel side frames and 
cast steel bolsters with lateral motion caps cast integral with 
the bolster. The journals are 5 in. by 9 in. and the weight 
of a single truck is 7,740 Ib. 


Other Appliances 


The deadlocks are of cast steel with the coupler carrier- 
iron cast integral with the dealock and provided with a 
wearing plate for the coupler. The draft gear is Miner 
Friction Type A-18-S and the A. R. A. Standard, Type “D” 
coupler with 6 in. by 8 in. shank and 15 in. by 61% in. key 
slot, is used. The coupler yoke is cast steel. 

The uncoupling device is the “Imperial” type. The brake 
rigging is the Westinghouse Schedule K. C. 1012 with K-2 
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triple valve, centrifugal dirt collector, 10-20 retaining valve, 
duplex spring loaded; “‘Creco” brake beams are used and all 
lever carrier irons, fulcrums, etc., are secured with rivets. 
The retaining valve is located on the end fascia. All piping 
for air brakes is of wrought iron and the trainpipe has a 
10-in. nipple of extra heavy pipe at each end of car. 

Each automobile car is equipped with 24 hoisting links. 
These are made from 5@-in. diameter steel chain, welded into 
cast steel brackets, which are riveted to the inside face of the 
vertical flanges of the side plate angles. 

Painting 

Special provision for preventing the corrosion of metal 
parts has been made in the method of painting both types of 
cars. All parts coming in contact on trucks, underframe, and 
framing, which could not be painted after assembly, have been 
given a good coat of Lucas car roof cement before being put 
together. After assembly and before applying any of the 
wood superstructure, the entire underframe, posts, ties. steel 
ends and carlines were coated with the Lucas cement. A 
heavy coat of this same material was also applied to the top 
side of the outside metal roof, and the crack at the ends of 
the floor boards was sealed by applying the cement to the 
inside face of the side sill stringer, inside face of the posts 
for a height of 214 in., and to the top of the side sill flange. 
Wooden parts were painted all over before application and 
again after being placed in position. The entire trucks re- 
ceived two ccats of carbon paint. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division ts called upon to render decisions on a large num- 
ber of questtons and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of dect- 
stons as rendered.) 


Responsibility for Missing Brake Rigging Removed 
from Passenger Car to Permit Safe Operation 


In March, 1921, the Atchison, Topeka & Santa Fe’ 
rendered a bill for car repairs against the American Rail- 
way Express Company which contained charges for the re- 
placement of a missing brake beam, brake lever, bottom 
brake rod and slack lever guide, together with the neces- 
sary bolts and cotters, and a broken safety hanger, to which 
the express company took exception. In addition to the 
brake rigging parts, the bill contained a charge for various 
pipe repairs made to the car on account of a broken branch 
pipe, for which the Santa Fe furnished a refund. The ex- 
press company claimed that the character of the damage in- 
dicated it was not due to ordinary service, that the missing 
brake evidently had been torn off due to derailment. running 
over some obstruction, or had been removed from the car on 
account of the failure of some item necessitating its removal 
to safely operate the car into the terminal. Furthermore, 
the price of $10.02 charged for the renewal of the Diamond 
special brake beam, it was claimed, does not represent the 
actual cost of. the item less the average credit allowance. 
After considerable correspondence, the Santa Fe advised 
that a thorough investigation of the matter had determined 
that the car was not derailed, that the conductor who handled 
it on November 11, 1920, removed the material after a 
hanger pin failure and a broken safety hanger had dropped 
one end of the beam on the ground. The express company 
contended that it was not responsible to the railroad for 
applying new material where the old material in good con- 
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dition had been removed and retained by the railroad. The 
railroad contended that the provisions of Rule 95, para- 
graph 2, referring to missing brake beams and connections, 
was revised, effective October 1, 1918, for the purpose of 
taking care of just such conditions as found in this case 
and that Rule 101 was revised at the same time by the addi- 
tion of items 171 to 174, inclusive, which provide an 
“average credit” price for “defective or missing” beams for 
the same purpose. Applying the same average credit price 
obtaining for the No. 2 brake beam, based on 34 per cent 
of the value new, the credit for the Diamond special pas- 
senger car beam, including shoes, would leave a net charge 
of $10.16. The railroad submitted that whether the de- 
fective material was left on the line did not enter into the 
case since the damage was not caused by any agency defined 
in Rule 8, as delivering line defects. 

The Arbitration Committee decided that: ‘The missing 
material in question is owner’s responsibility. Bill of the 
Atchison, Topeka & Santa Fe Railway is sustained.” —Case 
No. 1256, American Railway Express Company vs. Atchison, 
Topeka & Santa Fe. 


Responsibility for Missing Parts—Passenger Rule 7 


During February, 1921, the American Railway Express 

Company rendered several bills against the Boston & Maine 
for applying bull bars to two of its passenger express cars, 
to fit them for the transportation of horses. These cars are 
listed in the Railway Equipment Register as horse cars and 
were furnished to the express company by railroads other 
than the owner, for loading horses. The express company 
maintained that the transportation of horses in these cars is 
impossible without the missing appliances to separate the 
animals. It further maintained that the bills cover only 
the actual invoice price for the material used with nothing 
added for the labor. The Boston & Maine set forth that the 
cars, which were first loaded by the express company with 
general merchandise for the West, are equipped with brackets 
for the use of metal bull bars and that when loaded with 
horses at Chicago wood substitutes were applied in place of 
the regular metal bars. The owner refused to pay the bill 
on the ground that the cars moved off its line in general 
merchandise service, anc that it did not participate in the 
revenue movement of the live stock loading. 
- The Arbitration Committee decided that: “In view of 
Rule 7, section (d) for passenger equipment cars, the car 
owner is responsible for the missing details referred to. 
Therefore, bill of the American Railway Express Company 
is sustained.” —Case No. 1247, American Railway Express 
Company vs. Boston & Maine. 


Scope of 60-Day Limit in Rule 91 


Bills rendered by the Chicago, Rock Island & Pacific 
against the New York Central, contained charges to which 
exceptions were taken by the latter road within 60 days from 
the date the bills were passed for payment. The Rock 
Island replied to the letter of exception about one month 
after its receipt, but did not satisfy the New York Central. 
The latter road again took the matter up with the Rock 
Island, but not until after a lapse of considerably more than 
60 days following the Rock Island’s reply. The Rock Island 
refused to handle the mutter further, claiming that this de- 
lay in again bringing the matter up was a violation of the 
60-day limit in Rule 91, which should apply to the second 
letter of exception as well as to the first, if the billing road 
is not to be required to keep its files open indefinitely. The 
New York Central contended that inasmuch as the excep- 
tions were originally taken within the 60-day limit, the 
Rock Island should not be relieved of making settlement 
for the incorrect charges because of any subsequent laxity in 
handling the correspondence. 
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The Arbitration Committee in its decision stated that: 
“Rule 91 does not provide a time limit for further correspond- 
ence based on original exceptions. Therefore, the Chicago, 
Rock Island & Pacific should handle these exceptions to 
proper conclusion. It is important that all such correspond- 
ence be handled without delay.”—Case No. 1249, New York 
Central vs. Chicago, Rock Island & Pacific. 


What Constitutes Acceptance of Cars under Inter- 
change Rules? 


On the morning of August 12, 1921, the Atchison, Topeka 
& Santa Fe, acting for the St. Louis-San Francisco, placed 
Wabash car No. 20210, loaded with cotton, on the inter- 
change tracks at Dallas, Tex., to be delivered to the Missouri, 
Kansas & Texas. At 7.15 a. m. the car was inspected by an 
inspector for the Dallas Car Interchange Bureau, and no 
exceptions taken to its condition. The interchange report 
covering the movement of this car from the St. Louis-San 
Francisco to the Missouri, Kansas & Texas was signed by 
B. A. Waldo, interchange inspector and showed the car to 
have been delivered at 7.15 a. m. At about 11.00 a. m. the 
car was damaged by fire. Later in the day the waybill was 
offered to the Missouri, Kansas & Texas, but its agent re- 
fused to accept it. The chief interchange inspector ruled 
that, inasmuch as the waybill had not accompanied or pre- 
ceded the car, in accordance with car service rules it was 
still in the possession of the St. Louis-San Francisco railway. 
On August 31, an interchange report was made showing car 
delivered back to the St. Louis-San Francisco at 4.00 p. m., 
August 12. This report carried the notation, “Please add to 
interchange of August 12, 1921.” The St. Louis-San 
Francisco claims that inasmuch as the car had been accepted 
and the interchange signed by duly authorized representa- 
tives, the delivery of the car had been made and the M. K. 
& T. was responsible. 

The Arbitration Committee decided the case as follows: 
“The acceptance of cars under the interchange rules is not 
predicated upon the delivery of waybills to receiving line. 
Car was inspected on the designated interchange by the in- 
spector of the receiving line and no exceptions taken to its 
condition. Under the interchange rules, the car was at time 
of fire in possession of the receiving line. The receiving line 
is responsible for the damage to the car.”—Case No. 1254, 
St. Louis-San Francisco vs. Missouri, Kansas & Texas. 


Intent of Rule 60 Where Broken Parts of Triple Valve 
Are Renewed 


A K-1 triple valve was removed from Grand Trunk car 
No. 11411 by the Central Vermont and a new K-1 triple 
was applied and the owner charged for broken parts in the 
triple removed. The brakes were not cleaned at the time 
because they had been cleaned only a short time before. 
Exception was taken by the owner to the charge of $2.21 
made for this material. The Central Vermont contended 
that the interpretation after Rule 60 does not prohibit this 
charge as it does not seem that the rule would make it com- 
pulsory needlessly to clean brakes and bill the owners fot 
this work. The Grand Trunk claimed that the rules pro- 
vide no charge for repairs to a triple valve other than men- 
tioned in Item 29, Rule 111, which is based on cleaning of 
both triple valve and cylinder and failure to comply with the 
full requirements of this rule would prohibit the rendering 
of any bill. 

The Arbitration Committee decided as follows: “It is the 
intent of Rule 60 that charges for repairing triple valve or 
brake cylinder is permissible only when regular annual re- 
pairs are made in accordance with the standard practice of 
the association. The charge should be withdrawn.”—Case 
No. 1253, Central Vermont vs. Grand Trunk, Western Lines. 
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Locomotive Scheduling at the Silvis Shops 


Part 2 


New System of Locomotive Scheduling Now Being Installed 
Silvis Shops of the C. R. I. & P. 


at the 


a 


By L. C. Bowes* G. E. Sandstrom{, and H. K. Robinsont 


AVING in mind the three basic divisions, as explained 

H in the July issue, it is desired in this article to bring 

out more in detail the complete cycle of centralized 
control of the activities in the back shop. 


Organization for Centralized Production Control 


Under the plan of organization existent in railroad back 
shops for many years, each department head was burdened 
with an entire set of activities which consisted of planning, 
ordering material, scheduling inspection and processing. 
Under such a plan of organization it is obvious that great 
difficulty is experienced in co-relating the separate activities 
of the various departments to provide for the most efficient 
sequence of both major and detail operations providing for a 
continuous and uniform flow of production. By careful and 
unbiased analysis it has been fully demonstrated that it is 
most unreasonable to expect one department to visualize the 
current or probable activities of all other inter-related de- 
partments. i 

It was also found that bv reason of each department being 
burdened with the responsibility of all activities, there re- 
sulted a considerable overlapping of the two great divisions 
of any organization, i.e. functions (planning, ordering, and 
routing material, scheduling and dispatching of work, proces- 
sing and inspection) and routine (that organizational machin- 
ery for carrying on these functions). 

Therefore, the thought presents itself of the possibility of 
visualizing and providing for complete production contro] in 
the most efficient and effective manner. As a result, the 
plan adopted is one based on the proper grouping of unit 
activities under several centralized organizations. It may 
be well at this time to state that, in addition to the ad- 
vantages gained through centralized control over production 
in the potential increase of output, there is the additional and 
very vital advantage of securing and controlling accurate cost 

*Production Engineer, C. R.I. & P 


+Industrial Engineer, Roberts-Pettijohn-W ood Corporation. 
tSpecial Accountant, C. R. I. & P. 


data and -operating statistics, which necessitated the need of 
a cost accounting division, the functions and routine of which 
will be fully described in a later article in this series. 

In sequence of their relative importance and performance, 
we have the following major divisions: 1 Production, 2 
Processing, 3 Inspection, 4 Plant, 5 Personnel, 6 Cost Ac- 
counting. 

These are all separate and distinct divisions with complete 
authority within themselves, each reporting directly to the 
administrative office of the shop. 


- Function of Production, Processing and Inspection 


The following is a brief description of the functions of 
the various divisions as outlined. 


1—Production Division: The three main departments of 
this division, together with their respective functions, are: 


A—TECHNICAL 


Operation and material analysis 
Time studies 

Wage payments 

Capacity 

Operating statistics 

Shop layout 

Equipment analysis 

Tcol record 

Equipment record 


B—ScCHEDULE 


Schedule 

Routin 

Dispatch 

Material requisiticns 
Production cards 

Time checkers and dispatchers 
Material delivery 

Trucking 


C— MATERIAL 


Analysis of 
Future schedule 
Locomotive Work Report 
Inspection reports 


Record of: 
Order 
Reserve 
Disburse 
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2—Processing Division: This division includes all shop 
departments, as follows: 


Tocl department 

Forge shep 

Machine shop 

Boiler shop 

Electrical department 

Stripping and erecting department 
and functions only as to the responsibilities of actually per- 
forming the work as reflected on the schedules created by 
Production Division. This responsibility is a very im- 
portant one, each general foreman and his aides being held 
strictly accountable for discipline in their respective depart- 
ments, watching closely methods and proper training of the 
workmen, co-operating continuously with the Production 
Division in order that schedule dates be maintained. Also 
they are held strictly accountable to the Inspection Division 
for accuracy of production. 

3—Inspection Division: The three main departments of 
this division, together with their respective functions, are: 
A—RECEIVING 
J.ocomctives 


Back shcp 
Matcrial 


B— PROCESSING 


Material and operations in process 
Locomotives in back shep 


C— FINISH 
Locomotives in back shcp 
Material and operations 


4—Plant Division: The functions of this division are: 


A—Power hcuse 
Boiler rcom 
Engine rcom 
Maintenance 


B— Maintenance 
Millwright 
Electrician 


C—Watch service 


5—Personnel Division: The functions of this division 


are: 
Employment records 
Emergency and first aid 
Welfare and safety first 
6—Cost Accounting: As stated before, the functions and 
routine of this division will appear in a later article. 
Based on the foregoing functions and by reason of intense 
and centralized routine, as outlined in the following, it may 
be well to state that the ultimate goal of this endeavor is to 
demonstrate the possibility of doubling the output of loco- 
motives in the back shop, with no appreciable increase in 
man-hours. 


Routine of Production, Processing and Inspection 


The proper basis for starting the consideration of the 
routine of production control is with the origination of the 
locomotive work report. This pre-supposes complete and 
definite analysis and the reporting thereof of all necessary 
work to be performed on the locomotive assigned to the shop, 
as lies within the capabilities of enginehouse and line organ- 
ization, and such defects as may be revealed by effective 
enginehouse and line inspection. 

The completeness of this locomotive work report is most 
vital in that it serves a double purpose, first, that of provid- 
ing prior data upon which to schedule the purchase of ma- 
terial; second, that of providing prior data for scheduling 
the locomotive in its proper course of overhauling in the 
back shop in its relation to the other activities, thereby 
providing a very definite means of maintaining the maximum 
in balance loading of all production facilities. 

In addition to the necessity for completeness and accuracy 
of the locomotive work report, it was found necessary and 
possible to have these reports in the office of the superin- 
tendent of motive power at the same time that shopping lists 
are received from the line, which is at least 45 days in ad- 
vance of the month in which the locomotives in question are 
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scheduled for shopping. At the time the superintendent of 
motive power assigns these engines to the respective shops, 
the locomotive work report is released with the assignment. 
Too much stress cannot be laid upon the effective routine of 
the handling of this locomotive work report. 

When this locomotive work report is received at the shop, 
it passes immediately into the Material Department of the 
Production Division, where it is carefully analyzed as to 
itself and its relation to the material schedule in general. 
When the data on this locomotive work report, by reason of 
its analysis, has found its proper place in the materia] sched- 
ule, authority is given the Store Department to provide for 
necessary material, as regards quantity and time require- 
ments. 

In conjunction with the analysis by the Material Depart- 
ment, the Schedule Department also analyzes the locomotive 
work report, and by considering the material schedule and 
the work schedule as reflected on the Master Schedule Board, 
assigns the locomotive in question to its proper place on the 
Master Schedule. The important point to be brought out in 
this connection is that all of the above routine is carried 
on prior to the actual arrival of the locomotive at the shop. 

Before even attempting to schedule, and the consequent 
processing and inspection, it is Imperative that there be com- 
plete, detailed and accurate technical data—originated and 
established by the Technical Department of the Production 
Division. This technical data incorporates the basic and 
most vital operating analysis which is the back bone of all 
shop activities. 

Contrary to the general supposition heretofore that the 
secret of economical increase in production was the perfec- 
tion of mechanical details of operation, it was found that 
the real controlling factor was the analysis and possible per- 
fection of these activities reflected in— 

1—Shop layout 


2—Shop capacities (vs. desired output) 
3—Operation analysis 


a—Times 

b—Compensation 

c—Sequence of operations 

d—Routing of parts 

e—Man-hour analysis 

f{—Unit operations Py 
g—Tool analysis 


4—Equipment analysis and record 

s—Tool record 

6— Material delivery system 

7—Processing analysis 

8—Operating statistics 
which is the responsibility of the Technical Department of 
the Production Division. Having this information available 
in record form, it is now possible to proceed with an effec- 
tive and production schedule. 

When the locomotive is actually received at the shop, the 
Receiving Department of the Inspection Division, makes 
their inspection of the locomotive, immediately rendering a 
report jointly to Material and Schedule Departments of the 
Production Division, who then make the necessary analysis 
with respect to material and work schedules. 

Referring to the former article in the July issue, it will be 
noted that supporting the master schedule boards, there arc 
the necessary sectional or departmental boards located at 
proper points in the shop. With particular reference to 
dispatch booths, the dispatch boards therein, and booth dis- 
patchers, these men are now ready to originate production or 
work order cards based on the aforementioned sectional cr 
departmental schedule boards. They will also be in a po- 
sition to originate the material requisitions calling for de- 
livery of necessary material from the store house to the proper 
point in the shop at the proper time. All cards, both pro- 
duction and material, are originated at least a day in advance 
of the schedule needs. 

The point of actual production is now arrived at and the 
workmen will present themselves at their respective booths, 
call their production center number and receive from the 
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booth dispatcher their production cards. The dispatcher, be- 
fore releasing these cards to the workmen, will enter the 
“Start Time” and will supply the workmen with all neces- 
sary blue prints, specifications and standard practices to 
enable them to complete the work without delay. The work- 
men, before leaving the dispatch booth, will surrender the 
card for the work they have completed, together with the blue 
prints, specifications and standard practices for the work 
they have performed. The dispatcher will then stamp “Stop 
Time” on the cards surrendered. 

The dispatcher will also check with the Process Depart- 
ment of the Inspection Division and enter on cards the 
quantities produced by the workmen. 

The general foremen and their aides will refer continuously 
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to the sectional or departmental boards in their departments 
and also the dispatch boards—as the very important responsi- 
bility of performance now lies with them—in order that 
schedule dates may be met in all cases. They also work in 
conjunction with, and are responsible to the Processing De- 
partment of the Inspection Division. When operations on 
locomotives have been completed the work will be inspected 
by the Finish Department of the Inspection Division, whose 
responsibility will be the transfer to the transportation de- 
partment of 100 per cent locomotives. 

[The forthcoming article will deal with details regarding 
the organization, functions and routine provided for the Cost 
Accounting Division. There will also be discussions on the 
performance resulting from this endeavor..— EDITOR. | 


Standardization of Locomotive Repair Parts: 
Part 2 


Manufacturing and Fitting Standard Knuckle, Crank and Crosshead 
Pins Requiring Frequent Renewal 


By M. H. 


NUCKLE pins and bushings are readily standardized 
similar to the smaller valve motion parts as previously 
explained. Therefore, when describing side rod parts 

there will from necessity be a certain amount of repetition 
of what has previously been stated. 


Knuckle Pins 


Fig. 11 illustrates a side rod knuckle pin of a design 
common to the majority of railroads. Step sizes are readily 
set for these pins, the magnitude of which is largely governed 
by the taper per foot of the two taper ends and the length 
of the body A. It is advisable as a general proposition to 
make the steps as great as these limiting conditions will 
admit. Assuming that the body A is 2 in. long, the steps 
for body diameter can be as follows: 


Taper per fcot Steps 
¥% in 0.125 in. 
1 in 0.150 in. 
1% in 0.200 in. 
1% in 0.250 in. 


Step sizes for any length of body or taper are arrived at 
by dividing the taper per foot by 12 which gives the taper 
‘aa? inch and multiplying this product by the length of the 
body. 

Having determined the diameters, the sizes for the taper 
ends B and C are readily calculated from the taper per 
inch i.e., assuming that the body of the pin shown in Fig. 11 
is 4 in. in diameter and 2 in. long and that each taper end 
is 1 in. long, the length from the right hand end of the body 
to the large end is therefore 3 in., which multipled by 0.083 
in. (the taper per inch for 1 in. per foot taper) equals 0.249 
or practically 14 in., which is the amount the large end of 
pin should be blanked out greater in diameter than the body 
or, in this case, the large end will be 414 in. The larger end 
of the small taper C is preferably the same diameter as the 
body or, in this case, 4 in. 

It is advisable to set the largest step size for any particular 
pin same as the maximum allowable reaming or forging sizes 


This is the second of a series of articles, the first of which appeared in 
the June issue of the Railway Mechanical Enginecr, describing the methods 
that have successfully been adopted on one of the large railroad systems and 
which have expedited locomotive maintenance work and reduced the cost. 
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of the side rods. As an example: For rods where 3% in. en- 
largement of holes is permissible, the step sizes for nominal 
4 in. diameter and 2 in. long body pins are shown in Table 3. 
Similar tables are readily made up for any diameter or 
length of pins. 
TABLE 3 
Step Sizes for Bodies or Bearing Surface of Side Rod Knuckle Pins with 
Bodies 2 in. Long 


Standard or 
Taper irst Second Third Fourth 
per toot step size step size step size step size 
34 in. 3.988 in. 4.113 in. 4.238 in. 4.363 in. 
l1 in. 3.988 in. 4.438 in. 4.288 in. 4.363 in 
1'% in. 3.988 in. 4.188 in. 4.363 in. 4.363 in. 
144 in. 3.988 in. 4.238 in. 4.363 in. 4.363 in. 


Note—The sizes shown above are 0.012 in. smaller than the recanmended 
bore of accompanying bushings. 


In a shop where knuckle pins are kept in stock to step 
sizes as explained above, one of the sizes may be selected 


Fig. 11—Representative Side Rod Knuckle Pin 


from stock and the taper ends ground to fit any size of 
taper hole in rods coming between the standard or new rod 
sizes and the maximum allowable. 

These pins, when made in the central production shop, 
should preferably be blanked out, holes for cotters or taper 
pins drilled, keyways milled, threaded, stamped showing 
catalog numbers, casehardened, body ground to size and 
placed in stock, following the same general plan as previously 
explained for valve motion pins. 
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Knuckle Pin Bushings 


Having determined the step sizes for side rod knuckle 
pins, setting the sizes for the accompanying bushings becomes 
a simple matter. The size of the bore can to good advantage 
be the nominal size, such as 4 in., 4% in., etc., with 0.012 
in. larger than the pin body, the difference of 0.012 in. to 
allow for compression of the bushing when pressing into the 
rod and also for a running fit between the pin and the bush- 
ing. 

The outside diameter of the first step size which is used 
with pins having standard bodies should as a general prop- 
osition, be about 14 in. larger than the standard for new 
rods, the diameter of the remaining sizes increasing with the 
bore, t.e., the walls all of the same thickness. Actual ex- 
perience has shown this to be a happy medium for meeting 
conditions of repair work. 

These bushings are readily made from forgings or seam- 
less steel tubing on automatic chucking machines or turret 
lathes, it being the custom in the case of forgings, to bore 
and ream about 0.010 in. small, face ends and rough turn 


Fig. 8—Gage for Measuring Taper Holes and Checking Their 
Accuracy 


the outside. When tubing is used the work is reduced to 
that of facing the ends and reaming. 

After completion of the work on these machines, the oil 
holes are drilled, oil ways milled, stamped with catalog 
numbers, selective casehardened as explained later on, bore 
ground to sizes called for within a limit of plus or minus 
0.001 in. and placed in stock. 


Case Hardening, Selective 


The requirements on a number of roads call for these bush- 
ings to be casehardened. In order to meet this condition and 
also admit of quick machining at the time of repairs, they 
are selective casehardened as follows. Five or six, or as 
many bushings as the:casehardening boxes will accommodate 
are placed end to end forming a tube. They are held to- 
gother during the casehardening operation by a central bolt 
and two end plates, the inside being filled with a case- 
hardening compound while the vacant spaces in the box be- 
tween the bushings is filled with burned foundry sand. As 
the gas from the casehardening compound comes only in 
contact with the bore of the bushings, this is the only sur- 
face hardened. | 


Grinding the Bore and Fitting to Rod 


The bores of the bushings are ground on the same produc- 
tion internal grinding machines as the valve motion bush- 
ings, each piece being inspected with a plug limit gage. 
This method of internal grinding and inspecting insures a 
true cylindrical bore, which is desirable in order to form a 
satisfactory bearing on the knuckle pins. 

In shops where side rod knuckle pin bushings are man- 
ufactured as explained, the work of fitting to the rods in 
repair shops is reduced to that of turning the outsides to the 
proper diameter and forcing into place. The usual practice 
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is to measure the diameter of the rod bore with inside 
micrometers, place a bushing on arbor, turn or grind about 
0.006 in. larger than the rod hole and force into place, the 
bushing being measured with outside micrometers. It is 
advisable to fit bushings to rods previous to fitting pins as 
explained in connection with fitting companion pins. 


Fitting Knuckle Pins to Side Rods 


The taper ends of side rod knuckle pins are preferably fitted 
to the side rods by grinding, similar to valve motion lever 
pins. One very good practice is as follows: The taper 
holes in the side rods are reamed sufficiently to remove all 
irregularities and true up, but without reference to sizes. 
When ready to fit the pin, the diameter of the taper holes in 
the rod is measured with a flat taper gage of the same general 
design as that shown in Fig. 8, made of suitable size and taper 
for rods of each particular class of locomotive. ‘The size 
of the taper hole is read from the gage at the inside of the 
clevis as shown in Fig. 8. The pins are then ground following 
the same general practices as far as sizing and machine set- 
ting as described in connection with valve motion levers. 

The pins are driven when grinding by a carrier pin pro- 
jecting from the head stock face plate or by a treaded carrier 
similar to that shown in Fig. 9. The time taken when fitting 
taper ends of pins ranges from 6 to 10 min., largely governed 
by the time taken in going to and from the rods for the pur- 
pose of taking measurements. 

Where the diameters of pin bodies are large, say 4 in. or 
greater or walls of bushings are comparatively thin, it at 


Fig. 9—Close-up View Showing How Taper End Bearings Are 
Ground 


times happens that the compression of the bushing bore can 
not be controlled and as a result the bore of bushing which 
has been ground at the time of manufacturing to exact plug 
sizes will not be of a uniform diameter after forcing into the 
rod. In order to correct errors of this nature, the pins are 
tried in the bushing and if not of a proper fit the pin body 
is ground to the correct size. 

When reaming taper holes in side rods, there is always 
the possibility of the top clevis springing owing to down- 
ward pressure applied when reaming, this being particularly 
noticeable with dull reamers. Errors in reaming are shown 
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up when the taper gage is tried in the holes, defective reaming 
being at once detected which has the effect of toning up the 
general grade of this work. Objections have been raised in 
certain shops to the frequent use in side rods of the con- 
ventional forms of cylindrical taper gages owing to the time 
required to thoroughly clean the hole, chalk mark gage, ap- 
ply and examine the chalk marks in order to ascertain if 
holes were of the same taper as gage, a small amount of 
dirt or chips affecting the results. With the flat 
gage it is not necessary to clean the holes with great care, 
the usual practice being to rub the hole once around with 
waste, place gage in hole, give it about 1% turn which centers 
it. The gage is then tried for side shake at top and bottom. 
If there be an absence of shake at both ends, this is an in- 
dication that rod has been correctly reamed. Should the 
lower end admit of side shake, this indicates that lower 
member of clevis has been reamed too large in reference to 
the upper member. 


Crosshead Pins 


Crosshead pins are the same general design as side rod 
knuckle pins only differing in sizes, for which step sizes 
are readily set governing the body and taper ends. 

In some shops, when making class repairs to the main rods, 
it is customary either to renew the front brasses or to “close 
them by filling the abutting ends. In either event the brasses 
are, as a general proposition, bored to standard or drawing 
sizes. When this practice can be followed, the pin bodies are 
ground to standard sizes, likewise the brasses ate bored to 
standard sizes. As a result the pins and brasses are inter- 
changeable, each being a suitable size for a running fit with 
the other. This practice can be followed when new pins and 
brasses are used. However, conditions arise where the taper 
holes for pins in crossheads have been enlarged to a size 
where the smaller of the two taper holes is as large as- the 
standard pin body. Where this condition is encountered it 


becomes necessary, in order not to scrap the crosshead, tó 


make use of pins having bodies larger than standard, or re- 
sort to the questionable practice of bushing, or autogenous 
welding of the pin holes. 

Another condition is met where crosshead pin bodies have 
been worn from service and they are trued up on the bearing 
surfaces and continued in use, the brasses being bored to a 
suitable diameter for a running fit on the pin. In some 
cases pins removed from crossheads are worn on the taper 
ends. These are laid aside and used in capesheads having 
smaller holes. 

It would be difficult to lay down rules to govern cross- 
head pin sizes. As a general proposition, when manufac- 
turing for repair work, it is advisable to make the body 
diameter to standard sizes, the smaller taper the same as the 
body diameter and the large taper a continuation of the taper 
per foot carried from the body size, similar to valve motion 
ond knuckle pins as shown in Fig. 1. Step sizes from a shop 
standpoint may be about % in. larger and if permissible a 
larger step size, providing the design of the rod brass will 
admit of the necessary enlargement. These sizes must be 
determined for each design of crosshead. 

The bodies should be ground to the diameters called for 
with a limit of 0.001 in. plus or minus, the taper ends rough 
turned, drilled, threaded, ‘centered and key ways milled, in 
fact completed except machining the taper ends. 

The taper holes for pins in crossheads, as a general prop- 
osition at times of repairing, are reamed in order to true 
them up and remove the effects of wear. The diameter of 
taper holes are readily measured with flat taper gages. 

When turning or grinding taper ends, the same general 
plan of sizing can be followed as explained in connection 
with side rod knuckle pins. 


Supplying repair shops with crosshead pins completed in! 
all respects excepting the two taper ends reduces the time of - 


applying to that of machining the taper surfaces, which is 
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readily done on 12 in. by 36 in. plain cylindrical grinding 
machines. 

Where the bodies are finished to close limits at the time 
of manufacture, the rod brasses are readily bored to plug 
gage sizes with the assurance that they will fit the pin. 
This insures satisfactory fitting, and in addition reduces the 
time required for boring the brasses. 

Pins removed from crossheads which have worn or cut 
bodies are economically refinished on grinding machines used 
for taper ends, a good practice being to true the surfaces, 
measure with micrometers and make a memorandum of sizes. 
When boring brasses, the diameter is bored to micrometer 
sizes agreeing with the memorandum. The use of microm- 
eters has the effect of improving the grade of fitting and 
the sizes shown on the memorandum become a record in 


event of mistakes. 
Crank Pins 


Crank pins are blanked out on center lathes or large tur- 
ret lathes, a good practice being to rough machine the ends 
fitting the wheel center approximately 14 in. larger than 
standard, the part fitting rod brasses being turned about 0.020 
in. large, collars faced, etc. The bearing surfaces are then 
ground to standard sizes to a limit of 0.002 in. plus or minus. 

In the repair shop, it is only necessary to measure the 
diameter of the hole in the wheel center, which is preferably 
done with inside micrometers, and turn the pin about 0.010 
in. larger and force into place. . This reduces the repair 
shop work to a minimum. 


(To be continued) 


Convenient Air Pump Test Rack 


TO facilitate the connecting and disconnecting of the steam 

and air pipes when locomotive air compressors are set 
up for testing, the test rack shown in the illustration has 
been installed at the Jackson, Mich., shops of the Michigan 
Central. All pipes leading from the mains to the pump are 
fitted with Barco joints so that they possess complete flex- 
ibility. In setting up a pump for testing, no changes or ad- 
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Air Pump Test Rack With Flexible Pipe Connections 


justments in the piping are necessary other than attaching the 
nipples to the pump and connecting the unions on the ends 
of the flexible leads. 

The construction of the rack is clearly shown in the illus- 
tration. The vertical members are spaced to fit the various 
sizes of pumps coming into the shops for repairs. Stirrups 
are bolted to the uprights, and in these the pump lugs are 
supported. Bolts are inserted through the top lugs to prevent 
movement of the pump while under test. An air hoist is 
provided for handling the pumps on the repair bench and to 
and from the test rack. 


This 1-Ton Ford Truck Cut Down Proves a Flexible Power Unit for Hauling Loaded Trailers 


Erecting Shop Practice at Battle Creek’ 


Many Efficient Devices and Methods Facilitate Erecting Work at 
Grand Trunk Locomotive Shops 


By M. H. Westbrook 
Shop Superintendent, Grand Trunk, Battle Creek, Mich. 


HE suggestion that erecting shop foremen “wake up” 
and tell each other about labor-saving methods is rather 
timely for, as a class, these men say little for publica- 

tion. This may be on account of excessive modesty or pos- 
sibly because they are usually a-very busy class of men. The 
following is a description of the manner in which erecting 
shop work is handled at the Battle Creek shops of the Grand 
Trunk. 

For the purpose of making comparisons month by month 
with the corresponding periods of the previous year, there has 
been worked out a system whereby each week’s output can 
accurately be gaged and indicated on what is known as the 
output meter, as shown in Fig. 1. The relative value of a 
Class 6, 5, 4, 3, 2, or 1 repair, using the U.S.R.A. system 
of classification, is designated by points. Thus for a Class 
6 repair, one point is allowed; a Class 5, twelve points; 
Class 4, eighteen points; Class 3, thirty points; Class 2, 
forty points, and Class 1, fifty-two points. These relative 
values were carefully worked out by calculation of the out- 
put of two years and take into consideration labor costs only. 
Thus it has been found that the average labor costs of a Class 
3 repair is thirty times that of an average number of Class 6 
repairs. This, of course, would vary with local conditions 
should any other railroad shop organization wish to intro- 
duce this method. 

The calculations, which are the actual figures used for the 
months of January, 1921 and 1922, in computing the units 


*Awarded the first prize in the Erecting Shop competition. 
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of effort for the two periods mentioned, were made as fol- 
lows: 


1921 1922 
Engines out ......cccccsccccccccees 20 9 
Pints made soe cs boise cand 6 sare as eae 381 206 
Number of men..........cccccceeee 513 543 
Shop-hours.. ......ssasesesssecccsoee 16 72 
Man-hours < isola ho esiSe eis wis oO eee ae 84,132 39,186 
Man-hours per point..........02-006 221 190 
Monthly percentage: 
Gaim wi odie Tene wd Sarat eee sere es 14 per cent 
TASS fates A eit: E T eae woe oe 
Yearly percentage .........-0. 20 eee 
ENGINES TurNep Out sy CLASSES 
Class 1921 1922 
E cet ahs ere eer ekace ei hie wie vents Sa nes nea 
eS in Ques aai E Sk SS Sar EE E ae Ae a a 1 
K E E E E E E E als ek 10 5 
r EPE E E E este E E E Solas waa E 5 1 
E E E E E ES 2 eng 
Oi alan Sti iis’ Gl eae ee ile SS atk de a a 3 2 
TAAL oaa ae wad a a a e 20 9 


From the table it will be seen that although twenty engines 
were turned out in January, 1921, and but nine in the same 
month of 1922, still the man-hours to produce a point were 
190 compared with 221 for the corresponding period, or a 
gain of 14 per cent. The columns to the right of the meter 
are used to total the gains or losses, month by month, until 
the end of the year. All figures for the corresponding periods 
are on red cards while those for the current period are on 
white ones, which are slipped into the frames after being 
stamped as shown on the drawing. 

This method keeps all foremen and men thoroughly con- 


AUGUST, 1923 


versant with any fluctuations in the amount of work per- 
formed, making it a simple matter to locate causes of fluctua- 
tions. This system is a much more accurate measure of 
what is actually being accomplished in the erecting shop 
than the old-time method of comparison of total engines 
turned out, with its attendant grounds for arguments and 
excuses. 

The shop referred to has 22 pits served by one incoming 
and one outgoing track. Engines are all inspected and 
stripped on the pit at the end of incoming track. The boiler, 
erecting and machine foremen are present at the inspection, 
each one having a copy of the report previously sent in by 
the road master mechanic, for the purpose of insuring that 
the necessary castings, etc., are on hand in due time. 


Trailer System for Handling Material 


All parts removed are marked—the smaller pieces being 
placed in heavy wire baskets—loaded on trailer trucks and 
sent to a cleaning vat just outside the shop where they are 
handled by a crane and pneumatic hoist. Driving wheels 
are put in a cleaning vat located in the wheel department 
by a 10-ton traveling crane. From the vats mentioned, ma- 
terial is distributed to the various departments, such as mo- 
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Fig. 1—Output Meter Which Visualizes the Comparative Monthly 
Shop Productions 


tion, rod, wheel, air brake, etc., which are in charge of fore- 
men responsible for the work. A 1-ton Ford truck which 
has been cut down and shortened so that it can be run freely 
to any part of the shop is used for such distribution. Two 
floor lines are marked throughout the whole shop, no material 
of any kind being permitted to be placed between them, thus 
insuring a clear right of way to any shop or department. 
The introduction of this truck, which is shown in the leading 
illustration, does away with several laborers and provides 
prompt service. 

Small boxes are hung at convenient locations as a re- 
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ceptacle for trucking orders. The driver picks these orders 
up at regular intervals on making his rounds. 


Boiler Work Limits Shop Schedule 


After the internal inspection is completed, the engines are 
then listed for completion at a given date, usually governed 
by a boiler foreman’s report. A schedule routing board 
(Fig. 2) adapted to suit local conditions but similar to those 
in general use, shows in white chalk figures the dates every 
essential part is to be completed and delivered to the pit to 
which the engine has been assigned. A blue chalk figure in- 
dicates the date completed, if on or before date requested. If 
late, red chalk is used. In addition to the complete master 
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Fig. 3—Exampie of Typicai Department Schedule Board 


board kept in the erecting shop foreman’s office, each depart- 
ment also has a board similar to the one shown in Fig. 3, 
showing the dates material must be delivered. 


Foremen’s Meetings a Consultation of Experts 


Foremen’s meetings are held three times a week, im- 
mediately after work ceases, and each delay is thoroughly dis- 
cussed. Under the heading, “My Principal Trouble,” each 
has an opportunity to explain delays in his department. 
These meetings are in no way, as is too often the case in some 
shops, arenas where hard feeling, enmity and discord are 
engendered between foremen or heads of departments, but 
the idea is successfully conveyed that each meeting is a con- 
sultation of experts called in to analyze a condition and offer 
suggestions for improving it, just as a body of medical men 
would be expected to discuss a difficult case when called 
upon. 

PThis has resulted in developing an organization, any mem- 
ber of which in an emergency such as the enforced absence 
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Fig. 2—Master Schedule Board—Dates Due Are Shown in White Chaik; Dates Compieted in Blue Chalk, or Red If 
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of a department head, could take hold and temporarily, at 
least, carry that department along successfully. Thus the 
forge shop foreman becomes thoroughly familiar with all 
the troubles or joys of the boiler shop foreman. The boiler 
shop foreman appreciates that he is not the only one who has 
troubles, but is thoroughly familiar with, and can clearly 
see the erecting shop foreman’s difficulties: The sheet metal 
foreman -understands the paint shop foreman’s, troubles and 
thereby can and.does aid in preventing them. All other-fore- 
men ‘also are/placed -in..a similar. situation ‘and: willingly- co- 
operate to: prevent delays because each has heard: the: other's 
difficulties, handicaps, ‘or: successes thoroughly discussed 
at these meetings. which ‘are kept :by the chairman from’ drag- 
ging out by limiting each speaker to three minutes in which 
to present his case and allowing no meeting to last over 45 
minutes. 


Labor-Saving Devices and Methods Used 


In describing labor-saving devices and methods used to 
facilitate the work of the erecting shop, it is almost impos- 
sible to state these in any regular sequence or order; there- 
fore, they will be presented just as they occur to the writer. 

Taper Bolt System.—Taper bolts with a taper of 1/16 in. 
per ft. are used wherever possible, all being turned to fit 
holes made in. standard master gage blocks (Fig. 4) and kept 
in the bolt department. The erecting shop is provided with 
several sets of complete taper gage plugs following each other 
in sizes from osẹ to 48, Fig. 5 showing a set of plugs and the 
stand for holding them. 

No more material is reamed than necessary to make a good 


Fig. 4—Master Gage Blocks for ‘Taper Bolts ‘Kept in the Bolt | 
Department >: >., j © 


hole. A taper plug is then put in and the distance it 
measures from one of several numbered’ grooves,..struck 
around each plug about 3 in. apart, is noted and: an! order 
given for the required number of bolts. Thus an’ order on 
the machine shop might: read’ as’ follows: a 
Supply: Six 8-in. bolts, No. 36, % in. out 
Four 8-in. bolts, No. 32, 1 in. out 
Ten 9-in. bolts, No. 20 

Bolts are then turned to fit the gage blocks at the lathe 
(the amount allowed for drive has been included in the 
order) in accordance with instructions. The No. 20 bolts 
go in to the head because the plug went to No. 20 line within 
driving distance. 

By this method it is not necessary to have lathe hands go 
near the erecting shop to fit bolts. On new work, such as 
cylinder saddles, etc., all are reamed out to one size. 

Reamers for Taper Bolts—The best reamers found for 
this work have a left-hand spiral with but four flutes and 
are made from high-speed steel with flutes rolled, not milled, 
and twisted while hot. This makes a very free cutting, tough 
reamer having so much chip room that it never is necessary 
to remove one from the hole to clean out the chips which is 
sometimes done with other reamers. This shape of reamer 
alone is a great time-saver over any other style. The fol- 
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lowing is a report of some actual tests made, using an alr 
motor to drive the reamers: 


Four-FLUTE NINE-IFLUTE 
SPIRAL REAMER STRAIGHT REAMER 
Not Reamer re- 
removed from moved frequently 
hole until finished to remove chips 
Number of holes........-.0+00e 12 12 
` Diameter of holes.............6- 1% in. 
length of holes............0000. 8 in. $ in, 
T.me required for reaming......... 24 min. 


' The cuttings from these reamers frequently curl up several 
inches, giving the appearance of having been made in a lathe 
which is an indication of the free-cutting quality of the tool. 

‘The bolts are turned to the correct taper on specially de- 


Fig. 5—One of Several Sets of Taper Gage Piugs Used in the 
Erecting Shop 


signed lathes made in the shop, having the ways planed off 
the center line 1/32 in. per ft., which makes it a very posi- 
tive and simple matter to turn them to the desired taper with 
no adjustment of taper attachments. or setting over the tail- 
stocks when bolts of varying lengths are to be turned. 
Removal of Bolts—Bolts are removed by driving a long 
tapered split steel wedge under the heads. A careful 
acetylene torch operator can, when necessary, burn a slight 
groove under the heads to allow the, wedge points to enter. 
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Fig. 6—AlumIinum Dummy Crosshead for Lining Guide Bars 


Broken bolts have to be removed by drilling when other 
methods fail. 

Lining Guide Bars.—Guide bars are lined in the usual 
manner by passing a line through the cylinder. After lin- 
ing the bottom bar, a skeleton made of aluminum (Fig. 6), 
an exact counterpart of the regular crosshead, is used. This 
is placed on the bottom bar and, being very light, is easily 
handled. The top bar is then set upon this dummy and the 
lining up completed quickly and in a most accurate manner. 
When crossheads are received from the machine shop, it 15 
absolutely certain they will, if properly planed, go into place. 
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The use of the aluminum dummy makes it extremely simple 
to set the bars to correct alinement. 

Truck for Applying Crossheads.—The special elevating 
truck (Fig. 7) is used to place the crosshead in position. To 
do this with a crane requires considerable effort since the 


Fig. 7—Elevating Truck Assists In Applying Crosshead 


lifting cables must be pushed out of line under the obstruct- 
ing parts above. With the truck a crosshead can be backed 
up to the guide bars, elevated by the screw to the correct 
height and slid into place by one man. The two end up- 


et i. 


Fig. 8—Jib Crane with Double Hoist Being Used to Install 
Superheater Units 


right members shown are pipe guides for the purpose of keep- 
ing the lifting piece square with the guide bars. 

All guide bars are kept to a standard width by applying 
strips of cold rolled steel, 2'4 in. by 14 in., to the sides, 
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held in place by 3%-in. copper plugs 13% in. long and spaced 
S in. apart. A 5/16 in. steel ball is first dropped in each 
rivet hole, spreading the bottom of the plugs when the latter 
are driven in to fill the countersunk holes in the liners. This 
is cheaper than welding on liners and in several years none 
applied by this method have been known to loosen or give. 
trouble. 

_Superheater Units.—Superheater units are removed and, 
unless broken, are repaired alongside the engine, our ex- 
perience being that if they are not leaking when removed,’ 
the least work done upon them the better. They are cleaned, 
with an air motor, using slotted disks of emery cloth, the: 
slots preventing them from crumpling up when in use. They’ 
are used merely to clean up the joints both on the header 
and the unit, after which the units are tested by a small 
hydraulic pump and reapplied. Fig. 8 shows the method of. 
lifting the units when replacing them. 

Between every other pit is a jib crane equipped with a 2. 
ton chain hoist to relieve the overhead traveling cranes of 
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Fig. 9—Detalis of Convenient Platform lilustrated in Fig. 8 


much light lifting. When lifting light loads, the small 
-ton or %4-ton high-speed chain hoists are hooked. upon 
the larger ones. This appears to be a small item but it cer- 
tainly counts up during the year when thousands of light lifts. 
are made. The lifting tongs shown are also of interest. 

Platforms.—To avoid working on ladders or poorly-made, 
platforms around the engines undergoing repairs, special. 
platforms that can be easily handled by two men are made 
in the welding department from scrap pipe and old netting. 
These platforms are handy in many respects, especially for 
straddling the pits while working in cabs. The use of one 
of these platforms to facilitate working around a steam pipe. 
joint on top of a cylinder is also illustrated in Fig. 8, de- 
tails of the platform being shown in Fig. 9. | 

Portable Lighting Stands.—Portable electric light stands 
always are available and during dark days can be instantly 
lighted, it being impossible for men to work efficiently unless 
there is adequate lighting facilities around the pits. Two 
of these stands are shown in the foreground at the right of 
the pit in Fig. 8. Pits are also whitewashed every two 
weeks with a machine to improve the lighting, the white- 
washing being made from used acetylene carbide. 

Smokebox Doors.—Front end doors are equipped with 
patent hinges, as shown in Fig. 8, and the labor of remov- 
ing the door and frame at each shopping is thereby saved. 
This is a great convenience as the disposition of these doors 
when removed is somewhat of a problem in an already 
crowded shop, to which any erecting shop foreman will 
agree. 
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Wheeling.—When valves are not to be set by the use of 
rollers, or when engines are equipped with Young valve gear, 
they are wheeled by the method shown in Fig. 10. Rods 
are placed on the wheels and binders are arranged in the 
position shown upon suitable jacks. The construction of 


the cross plates and screw jacks is clearly shown in the illus- 
tration. Turning the sleeves by means of a small bar raises 
the binders into place under the frame pedestals. 


A heavy 


Fig. 10—Ready for Wheeling—Binders on Jacks and: Rods on 
Wheels 


engine can thus be wheeled completely with the least amount 
of laborious hand lifting in a very short time. Portable 
pneumatic hoists of the type illustrated in Fig. 11 are 
also used sometimes for applying binders. The cylinder 
in this case is made of brass and the jack can easily be 
handled by one man. All binders on an eight-wheel coupled 
engine can be tightened in place in less than one hour. 
When valves are set by the use of ‘rollers, the main rods 
are always first applied and readings taken in every position. 
Fig. 12 shows a special truck used when wheeling, it hav- 
ing two receptacles, the larger one containing sufficient 11⁄2- 


Fig. 11—Light Air Hoist for Lifting Binders 


in. nuts required for the engine being wheeled; the smaller 
one, holding the cotter keys to be used for the same purpose. 
This truck always remains in an upright position by gravity. 
Nuts and cotter keys are taken direct from the petty store 
by this truck to the wheeling pit as required. 

Removing Piston Valves.—Some piston valves prove dif- 
ficult to remove, the device shown in Fig. 13 then being used. 
A Westinghouse 12-in. air brake cylinder has replaced the 
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one shown, which was not large enough. A chain is passed 
around the arms of the spider, each end of which is caught 
on a special grab attached to the end of the piston rod, and 
as the valve moves outward, the chain is shortened to suit. 
The device is swung at its center of gravity from a jib crane 
and operated by air. 

Spring Rigging Standardized.—All spring gear is stand- 
ardized and jig-drilled and bushed. This was not done on 
some of the engines when built, the equalizers having to be 
plugged and redrilled at the first shopping. All bushings 


are made on a forging machine to the correct size inside. 


Fig. 12—Truck Containing Nuts and Cotter for the Wheeling Gang 


Machining the internal diameters is therefore eliminated. 
Bushings are then turned on a special eccentric arbor de- 
signed to turn them 1/16 in. thicker on the side that takes 
the weight. With the hard surface left by the plunger, this 
adds materially to the life of the bushing. After being 
turned, the bushings are case-hardened and stocked in large 
quantities. It is a question if this case-hardening is neces- 
sary. 

Bushings over 3 in. in length are applied in two pieces, be- 


Fig. 13—Pneumatic Device for Pulling Piston Valves 


ing more easily forged when short. An opening is left be- 
tween them of 3/16 in. which does away with the necessity 
of drilling oil holes. The opening also acts as an oil cellar, 
insuring proper lubrication. 

When renewing spring rigging bushings it has been found 
that instead of transporting the equalizers to a press, a long- 
stroke air hammer fitted with special knockouts can quickly 
remove the old bushings. The new ones can then be applied 
immediately from stock. Frequently this work is carted a 
considerable distance to a machine shop where a regular 
press is used, but this use of an air hammer saves consider- 
able time and labor by doing the work adjacent to where the 
parts are used. A set of spring hangers with bushings ready 
to apply and the long-stroke air hammer used_for this pur- 
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pose are shown on the floor at the right of the truck in 
Fig. 12. 

feat locomotive springs is usually an awkward opera- 
tion without some such device as that shown in Fig. 14. 
This illustration shows plainly the use of the lifting rod in 
placing the spring in position, Fig. 15 giving details of con- 
struction. Ei 

Applying Cylinder Bushings.—All cylinder bushings also 
are applied in two lengths, being bored, turned and cut off 
at one setting on a vertical boring mill. Bushings can be 
completed in this manner in much less time than by the 


Fig. 14—Driving Springs Are Readily Placed In Position by This 
Method 


usual practice which is to bore them on a horizontal mill, 
then transferring them to a lathe, applying centers and finish- 
ing the outside diameter. This method usually distorts the 
inside bore through taking the rough scale from the outside 
after the bore is completed. Cylinder bushings are also much 
more difficult to apply when in one piece. : 

In Grand Trunk practice the two short cylinder sections 
are left 1 in. below size in inside diameter and if no dis- 
tortion takes place in applying, which is frequently the case, 


Fig. 15—Detalls of Device for Applying Driving Springs 


they are not rebored, the amount they have been left small 
adding to the life of the bushings and not materially affect- 
ing the capacity of the locomotive. Of course, great care 
must be exercised in seeing that both sections are bored 
exactly the same diameter. 


In applying the bushings, the cylinder is first slightly 


heated by the burner made from a length of 34-in. pipe 
plugged at one end, having 1/16-in. holes drilled alternately 
along opposite sides and placed on the bottom of the cylinder. 
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The open end is piped to a regular portable oil heater. The 
gases generated in the pipe, when lighted, envelope the walls 
of the cylinder, meeting at the top and quickly heating it 
sufficiently to permit the bushings to be slipped into place. 
They are held close together at the joint by a heavy clamp at 
each end with a 114-in. bolt tightening them and left until 
cool, the nut occasionally being tightened to take up the 
contraction. 

Removing Cylinder Bushings——The removal of worn 
bushings is quickly accomplished by a skillful use of the 
carbon electrode. They can be cut in 12 minutes without 
damaging the cylinder wall in the least. This operation 
is performed in some shops with air hammers and chisels, 
taking several hours to remove a bushing. All valve cham- 
ber bushings are rebored to standard diameters, increasing by 
Y in. over the last boring. 

Washout Plugs.—All washout plugs, which have good 
Square ends on removal, are sent to the machine shop and re- 
cut to the next lower size, all sizes being represented by a 
number and no intermediate sizes are allowed to be used. 

Crank Pins Maintained True——All worn crank pins hav- 
ing threaded ends are trued with a special portable pin-turn- 
ing machine which is attached to the threaded portion of the 
pins and makes an accurate and quick job of restoring these 
to their original form and in accurate quarter. A pair of 
main pins can be re-turned in less than three hours. Pins of 


Fig. 16—An Efficient Device for Drilling Retaining Ring Rivet Holes 
in Wheel Centers 


the Walschaert gear type are turned by an attachment in the 
quartering machine. 

Drilling for Retaining Ring Rivets.—A pneumatic feed 
for the motor while drilling retaining ring rivet holes in driv- 
ing wheels, or work of a similar nature as shown in Fig. 16, 
is quite effective. One valve acts to permit admission of air 
to operate the motor; the other admits sufficient air to sup- 
port the motor in position and automatically feeds the drill 
into the work as fast as the operator wishes or the drill will 
permit. 

Auxiliary Pits. —An auxiliary pit, 6 ft. long by 3 ft. wide 
by 3 ft. deep, on each side of a regular pit is a great con- 
venience in preparing broken cylinders by patching or weld- 
ing. One of the erecting pits in a shop so arranged will be 
found well worth while. The one shown in Fig. 17 is 
cemented and, when not in use, covered by a neat-fitting plate 
with ring for removal when necessary. 

Pit Jacks.—All locomotives are placed upon pit jacks 
similar to the one shown in Fig. 18. These pit jacks are 
designed for maximum strength in proportion to weight and 
are safe and relatively easy to move about. They take far 
less room than the ordinary clumsy 12-in. or 14-in. timbers. 

Lifting Air Reservoirs —The device applied to the port- 
able crane as shown in Fig. 19 is exceedingly handy for lift- 
ing or lowering air reservoirs. Considerable difficulty is met 
with when applying reservoirs with the, overhead crane on 
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account of being obliged to force the lifting cables out of 
line in order to get the reservoir under the running boards. 
With this device reservoirs are readily rolled onto the arms 
and lifted from the floor into position beneath the running 
board by two men. The arm is easily and quickly removed 
when the crane is to be used for other purposes, it merely 
being necessary to remove the pivot pin. 

Referring to Fig. 19, the construction of the device will be 
evident. The elevating arm is made of two pieces of 54-in. 
by 2%4-in. stock, shaped at one end in a segment of a circle 
to fit the reservoir and separated by spacing rods. The arm 
is pivoted on a pin bolted through the framework of the 
crane which has been re-inforced at this point by two 5-in. 
by 5-in. plates welded to the frame. In operation, the radial 
elevating arm swings to the floor to receive the air reservoir 
which is rolled onto the arm. Application of the crane hook 
to the cross brace on the elevating arm and operation of the 
crane will then elevate the reservoir quickly and easily into 
place. 

Welding.—The fullest advantage is taken of autogenous 
welding, both electric and acetylene processes being used. A 
large amount of welding is done with a portable, one-man, 


Fig. 17—Small Auxiliary Pit Proves Convenient in Welding Broken 
Cylinder 


semi-automatic welding machine, using the electrode from 
a reel containing 100 lb. of wire. An operator can work at 
least 15 per cent faster with this than with the ordinary type 
of machine, the metal deposited being automatically fed, his 
only concern being to watch his arc. No delays occur chang- 
ing the short electrodes in general use and no short ends are 
wasted. An actual test under normal conditions showed a 
gain of 17 per cent in favor of the semiwutomatic method of 
welding, especially on a big job. 

Wrenches.—All wrenches, spanners, etc., are kept in spe- 
cial iron cupboards, one for each four pits. The special 
multiple cast-steel wrench shown at the left in Fig. 20, is 
found useful and can be used on 34-in., 7£-in., l-in. and 
1™g-in. hexagon nuts. A hole is tapped for a piece of 1-in. 
pipe used as a handle. 

The high-speed wrench is also interesting and useful in 
removing and applying nuts on such parts as cylinder heads 
and places where a number have to be applied. After enter- 
ing a nut on a stud, the wrench is applied and the wheel 
spun around at a high rate of speed, the hand grip not re- 
volving with the whcel. The momentum carries the nut 
along until it is in a position to be finally tightened in the 
usual manner. Different size sockets can easily be applied 
to the revolving spindle. This will be found a time-saving 
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device. It is illustrated at the right in Fig. 20 and shown 
in detail in Fig. 21. 

Broken Asbestos Lagging—tThis is removed to a shred- 
ding machine in a special building outside and ground into 
material which is then used for making a plaster for lagging. 


Accident Prevention 


No foreman can expect to obtain the best results with em- 
ployees losing time through accidents from whatever cause. 
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Fig. 18—Assembly and Details of a Convenient and Rugged 
Erecting Pit Jack 


He has just so many men on his roll and to keep as many as 
possible of this number continuously at work should be one 
of his principal concerns. 

A committee on safe practices meets once a month to dis- 


Fig. 19—Portable Crane with Attachment for Applying Air 
Reservoirs 


cuss these. Should a man become injured, as soon there- 
after as consistent, he is asked to—what he attributed the 
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accident and what he would suggest should have been done 
to have prevented it. A recording meter is set up in the shop, 
as shown in Fig. 22, and changed each month. After each 
accident, a sliding shutter is pulled down to equal the num- 
ber of points that particular department is penalized. Each 
department is penalized an amount proportionate to the num- 


Fig. 20—Compact Multiple Wrench Design—High-Speed Socket 
l Wrench 


ber of men in same, each starting off the month with a 
credit of 1,000 points. At the end of the month, a sum- 
mary is made out and recorded at the bottom as shown. Thus 
for January, the machine shop ended with 987 points; the 
erecting shop with 981, while the carpenter shop had 1,000 
which indicates no accidents occurred in that department. 
In addition to this, the total number of man-hours lost due 
to casualties is posted each month. It has been found this 
meter has created an amount of inter-department rivalry to 
see which can get through each month with the least amount 
of time lost due to accidents. Fig. 22 shows shutters pur- 
posely pulled down for the purpose of illustration. 

It seems that, as Americans, we are possessed with a cer- 
tain amount of sporting instinct and anything which savors 
of a contest, is entered into quite readily. Thus the acci- 


f 
ANNEES N N 


PLLA. 


N 4 
SS NEG 
y h MOTE HHT 


Sd NN 


I) 
js a os iN 


Aluminum 
Hand Wheel 


Fig. 21—Details of High-Speed Socket Wrench 


dent meter board is watched, especially at the close of the 
month, by men in all departments in a manner similar to 
the way a baseball score board is looked upon, and we feel 
that the results obtained are very satisfactory and well 
worth the trouble of keeping it up. The various colored 
glass strips, representing the different departments, give it 
a most attractive and interesting appearance. The sliding 
shutter has a graduation upon it showing when pulled down, 
say 5 points, the figure 1, which indicates that one accident 
has happened, and so on until it reaches the bottom, which 
position, I am pleased to state, none has ever yet reached. 
Anyone passing it can see instantly just how many accidents 
have occurred during the current month to date and also 
in what department they took place. 
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While flower gardens may appear out of place in a descrip- 
tion of erecting shop practices, we do not believe that a nice 
green spot with plenty of flowers for men to sit in during noon 
hours in the least detracts from their usefulness or interest in 
their work. Fig. 23 gives a faint idea of the charm and rest- 
fulness suggested in the lawn and flower beds kept up by 
the employee members of the shop horticultural society which 
has been in continuous existence since 1904. The garden 
is situated just outside the entrance to the erecting shop 
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Fig. 22—Great Interest is Evinced in the Accident Meter Which 
Compares the Records of the Various Departments 


and is not considered one of the least of our united efforts 
toward the greatest efficiency. 

It must not be understood that every device or method men- 
tioned is original with this shop, or never before described. 
Some have been adapted from the Railway Mechanical 


Fig. 23—Lawn and Flower Garden Maintained by the Shop Forces 


Engineer, others through exchange of ideas. Many have 
been suggested by various foremen and workmen. We also 
have in our erecting shop one man whose sole duty is to see 
that each device, tool, etc., is kept in an efficient and safe 
condition and to develop ideas or suggestions that mav be 
presented for discussion at the foremen’s meetings and relate 
particularly to erecting shop practices, 
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Single Frame Guided Ram Steam Hammer 


HE latest model 3,300-lb. single frame steam hammer 
made by the Chambersburg Engineering Company, 
Chambersburg, Pa., is particularly adapted for rail- 

road blacksmith shop work and has several improvements 
over earlier models. The cylinder of the new model has been 
provided with a self-draining feature which prevents cylinder 
troubles by draining all water that accumulates between 
runs. A special safety valve arrangement lowers the ram in 
case of an accident to the valve gear. 

This hammer, which is built in sizes 3,300, 3,500 and 
4,000-lb. weight, is of the guided ram type, designed with 
a special high frame. Great care is given in casting the 
cylinder to secure a clean, sound casting. The neck is bronze 
bushed for the piston rod fit and is provided with a pack- 
ing gland made in halves for easy removal. Steel buffer 
springs protect the base from injury in case of careless 
handling. The steam pipe is led to the cylinder in the center 
of the back of the valve chamber, allowing cranes to swing 
close to the hammer from either side. 

Simplicity and durable construction are features of the 
valve which is so designed as to afford the operator accurate 
control of the hammer at all times. Arrangement is made for 
lost motion due to wear to be taken up by gravity. This 
hammer is double acting, taking steam above and below the 
piston, and any variation of blow may be obtained. The 
general rigid construction of the frame and flanged, cross- 
webbed base plates which are cast in one piece is evident. 
The guides are hung in pockets planed in the frame, the 
weight of the guide being carried by a lug solid on the 
guide which fits in a corresponding recess in the guide pocket, 
thus taking the weight from the bolt. This arrangement 
locks the adjustment and relieves the strain on the frame. 
Adjustment for wear is made by a steel taper shoe which 
bears the full width and length of the guide and adjusts 
the guide equally top and bottom, preventing the ram from 
cocking in the guides. The piston rod is made solid with 
the piston, a safety pin being provided to give warning 
should the rod come loose. Piston rings may be examined 
without removing the rod from the ram. 

A feature of particular importance in connection with the 


anvil is the fact that the anvil cap may be removed and the 
anvil die put in its place for upsetting high work. The 
anvil and anvil cap are of cast-iron unless otherwise specified. 
An efficient oil pump supplies oil to the valves and cylinder. 
Steam and exhaust nipples with stuffing box joints are fur- 
nished with each hammer. All hammers operate equally well 
with compressed air or steam. 
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Chambersburg 3,300-Lb. Steam Hammer Adapted to the Varied 
Demands of Railroad Blacksmith Shop Work 


Two-Spindle High-Duty Drilling Machine 


N interesting two-spindle high-duty drill design has 
been developed by the Foote-Burt Company, Cleve- 
land, Ohio, as illustrated. The frame is constructed 

with a view to giving maximum strength and rigidity. Be- 
tween the base unit and the head unit, pedestals of different 
heights can be inserted at either side, the use of suitable 
pedestals making it possible to bring the spindle nose as close 
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as possible to the lower face of the head unit for the general 
character of the jobs on which the machine is to be used. 
Rigidity is obtained by the use of heavy and properly ribbed 
sections of cast-iron and by the use of four heavy 2-in. bolts, 
extending from the bottom to the top to tie the whole ma- 
chine together. Drilling machines of this type are built 
in Nos. 101 and 103 sizes which cover practically the full 
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range of capacities required for miscellaneous drilling work. 

This two-spindle machine can be used for simply drilling 
holes, or it may be employed for the performance of such 
successive operations as drilling and counterboring, drilling 
and reaming, etc. When two similar operations are per- 
formed, a two-station fixture is mounted on the work table. 


High-Duty Drill Embodying Important New Features of Design 


This enables two pieces of work in one fixture to be under 
the two spindles of the machine, and while the holes are 
being drilled in these two parts, finished pieces will be re- 
moved from the other fixture and new pieces of work set 
up in their place. In such a case, the work table will be in- 
dexed 180 deg. at each movement. Where successive opera- 
tions, like drilling and counterboring or drilling and ream- 
ing, are being performed, a three-station fixture is used. 
Such a fixture is indexed 120 deg. at each movement, the 
work being set up at one fixture station, while the first opera- 


RAILWAY MECHANICAL ENGINEER 


593 


tion is progressing at the second station and the final opera- 
tion at the third station. The large hand lever at the front 
of the base of the machine provides for engaging or disengag- 
ing the lock bolt which secures the table in the specified po- 
sition. 

The speed and feed mechanism for. the two spindles is 
arranged in such a way that they are entirely independent 
of each other. Power is provided by a single pulley A, which 
is furnished with a friction clutch operated by lever B. 
From the pulley shaft, motion is carried through two sets of 
forged steel bevel gears to two vertical auxiliary shafts, one 
of which serves each of the two spindles on the machine. 

Standard gears are provided in sets to furnish spindle 
speeds from 43 to 304 r.p.m. and through the use of special 
ratios, it would be feasible to obtain spindle speeds up to 
500 r.p.m. This drill is well adapted for long runs in pro- 
duction work, but on the other hand, it possesses ample 
flexibility to adapt it for a wide range of operations, and it 
is intended for such use rather than for the performance of 
a particular line of work. 

The feed mechanism affords a range of feeds from .006 in. 
to .168 in. per revolution. In addition to the power feed, 
hand feed may be obtained by either of two ways. On the 
worm shaft that carries movement to the feed mechanism, 
there is a positive jaw clutch which may be engaged or dis- 
engaged by lever E. By disengaging this clutch, feed may 
be obtained by turning hand wheel F, or if it is desired to 
obtain a quick traverse movement of the spindle, this is ac- 
complished by pulling forward the handles or any one 
handle of capstan wheel C which releases the clutch on the 
worm wheel and enables direct hand movement through the 
pinions to the rack teeth on the spindle. 

In addition to the clutch control, disc G is geared to the 
feed movement, so that it revolves at the same rate as the 
pinions. On the disc there is a knockout plug which can be 
set in contact with lever E and trip the clutch at any pre- 
determined point. 

This Foote-Burt drilling machine is intended for use 
under severe conditions of operation. The designers have 
provided for the delivery of a copious flow of coolant to the 
work; the centrifugal pump used has a capacity of 45 gal. 
of fluid a minute, supplied to the work through a pipe 11⁄4 
in. in diameter. One strainer is provided in the pipe line as 
shown at J, and guard J at the back of the work table in con- 
junction with a similar removable guard at the front prevent- 
the coolant from spattering on the floor while the machine is 
in operation. 


Life of Boiler Washing Plants Increased 


HE rapid deterioration of enginehouse piping has ‘been 


Prior to the development of the leadizing process the 


the cause of excessive maintenance costs for boiler,’ greatest difficulty from corrosion was found to develop at 


washing plants. By the development of a so-called 
leadizing process of coating roundhouse piping, after the pipe 
is fabricated ready for installation, with a lead surface of 
sufficient thickness to withstand the abrasion due to ordinary 
handling and by substituting drop forged flanges shrunk 
and welded on the pipes, for threaded connections, the 
National Boiler Washing Company, Chicago, has overcome 
much of this excessive cost of maintenance. 

The greatly increased permanency of the enginehouse pip- 
ing thus provided makes practicable an initial installation of 
hot water boiler washing and filling equipment with mains 
of sufficient size to permit the future installation of addi- 
tional capacity at comparatively small expense. The develop- 
ment of the tandem condenser permits the installation of 
additional condenser units as they may be needed to increase 
the number of locomotives that can be handled at one time, 
the additional storage capacity being provided by increasing 
the number of tanks up to the capacity of the mains. 


the threaded connections. In order to eliminate this weak 
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Special Welded Drop-Forged Flange 


point and to overcome the additional weakness caused by 
bending the pipes to conform to the circle of the enginehouse 
the drop forged flange connections shown in the drawing were 
developed to replace the threaded connections. With these 
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connections the roundhouse mains are laid out in the form of 
chords of the circle of the house and the flanges bored out 
at an angle varying from the axis by an amount sufficient to 
bring the faces of the adjoining flanges together, with the 
adjoining sections of pipe located normal to the center lines 
of the stalls. The flanges, thus bored, are shrunk and welded 
to the pipe, which has been cut to length, and the faces of 
the flanges are then accurately ground to the correct angle in 
a machine especially developed for the purpose. Since the 
development of the leadizing process on a commercial basis 
the sections of pipe thus fabricated are further protected by 
the addition of a strong lead coating. 
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The leadizing process was first developed on the Atchison, 
Topeka & Santa Fe about seven years ago. It consisted in 
immersing the pipes or other steel to be coated in a hot bath 
of acetate of lead. The resulting chemical action causes the 
transfer of lead to the surface and iron to the bath, the action 
continuing only so long as any of the steel surface is exposed. 
The lead coating is therefore extremely thin and easily sub- 
jected to damage in handling. 

To provide a commercially practicable coating the 
National Boiler Washing Company completes the lead de- 
posit by a heavy electro plating process. After this the 
material is thoroughly washed and painted. 


Unusual Applications of Franklin Automatic Wedges 


N the design of automatic driving box wedges, as usually 
applied by the Franklin Railway Supply ‘Company, New 
York, the spring operates directly on the wedge bolt and 

is placed underneath the pedestal binder. There are, how- 
ever, many locomotives with small-sized driving wheels where 
the clearance between the binder and the rail is not sufficient 
to permit such an application. There also are a considerable 
number of locomotives having thimble binders which make it 
impossible to employ the standard spring arrangement. In 
such cases as well as in some others it is necessary to resort 
to special spring arrangements to take care of the peculiar 
conditions. A few of the unique designs of automatic driv- 
ing box wedges that have been made recently to meet unusual 
locomotive conditions are shown in the illustrations. 

The arrangement shown in Fig. 1 is one that has been used 
on a number of small 10-wheel locomotives having pedestal 
binders of the thimble type. As will be noted, a lever has 
been introduced between the wedge and the operating spring. 
One end of the lever is forked in order to straddle the frame 
and engage with slots on extended lips added to the wedge. 
The lever and fulcrum pin of the spring bolt are carried on a 
cast fulcrum bracket which is bolted to the frame, being held 
by three bolts. The bolts are located just beneath the lower 
rail of the frame and thus do not weaken it. On other loco- 
motives a boss for the lever fulcrum pin has been welded to 
the frame. Where more convenient, the spring bolt may be 
forked and straddle the lower rail of the frame with the 
spring bolt fulcrum pin carried in a bracket held by the cross- 
tie bolts. Arrangements of this kind dispense with addi- 
tions below the frame and thus are suitable for engines with 
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Fig. 1—Arrangement on Locomotives with Small Wheels or 


Underhung Spring Rigging with Thimble Binders 


small wheels or those having underhung spring rigging. 
The arrangement shown in Fig. 2 was used on some Mallet 
locomotives of the 0-8-8-0 type on the Bingham & Garfield. 
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Fig. 2— Arrangement on Mallet Type Locomotives of the Bingham 
& Garfield 


In this case the space occupied underneath the frame was re- 


duced to a minimum by the introduction of a lever and a rail 
clearance of from 6% in. to 63 in. was thus secured. The 
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Rai! Clearance 6° 
Fig. 3—Bellcrank Lever and Horizontal Adjusting Spring Give 
Ample Rail Clearance 
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bracket is fastened to the 534 in. wide frame by two bolts 
and the lever is placed at an angle of 45 deg. with the frame, 
thereby obtaining sufficient clearance for the spring and 
locating the spring adjusting screw in an accessible position. 
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Fig. 3 shows a novel method employed to obtain the neces- 
sary rail clearance. In this case the adjusting spring is 
placed horizontally just beneath the frame and a bell crank 
lever used to transmit the spring pressure to the wedge. 


Heavy Planer-Type Milling Machines 


NEW series of planer-type milling machines has re- 
A cently been added to the heavy-duty milling machines 

made at the Newton Works of the Consolidated Ma- 
chine Tool Corporation, New York. They are designed to 
meet present day demands for high-production machinery 
in locomotive building and repair shops as well as other 
large manufacturing plants. The machines, known as Multi- 
Millers, are rigidly constructed and provided with a wide 
range of feeds and table speeds adapting them to both light- 


Planer-Type Miller with Four Heavy-Duty Milling Heads 


and heavy-duty milling. Control levers are located on both 
sides of the machine in front of the housings so that the 
operator has complete control from the side which is most 
convenient. 

The bed is of one-piece box construction with closed top 
to meet safety requirements. It has an internal gib which 
clamps the table firmly to the bed when feeding the saddles 
holding the vertical heads along the cross-rail. The up- 
rights are bolted to the sides of the bed and have a 42-in. 
bearing on each side. The table is of the double plate con- 
struction with a total thickness of 8 in. over the ways and 
each way provides a bearing 7 in. wide. When the machine 
is equipped with cutter lubrication system, the table is fitted 
with shields and is arranged to handle lubricant in large 
volume. 

The table rack is of fine pitch and has a face 6 in. wide. 
Power rapid traverse is provided and moves the table at the 
rate of 12 ft. per min. in both directions. Hand adjust- 
ment is also provided. The table length is sufficient to al- 
low a 12-in. cutter to clear the work at both ends when the 
table has traveled through a distance equal to the rated length 
of the machine. The table feeds are entirely independent of 
the spindle speeds. They are 18 in number and range from 
1 in. to 33 in. per min. 

The housings are of box section bolted and doweled to the 
sides of the bed, being reinforced at the top by a heavily- 
ribbed tie-beam 18 in. deep. The housings are of liberal 


proportions insuring rigidity and accuracy of alinement un- 
der the heaviest cuts. 

The cross-rail is a one-piece casting with a 16-in. face. 
It is strengthened vertically and horizontally according to 
the width of the machine. 

The cross-rail counterweights are contained within the 
housings and the cross-rail can be raised and lowered by 
power rapid traverse in both directions at the rate of 3 ft. 
per min. Hand adjustment, controlled from the end, enables 
the rail to be moved 3% in. per turn of the crank. The cross- 
rail is clamped to the inner and outer faces of both housings 
through cam-actuated clamps controlled from the front of the 
machine. 

The saddles for vertical spindle on cross-rail are inde- 
pendent of each other, though feed and rapid traverse are 
taken from the same shaft. Each saddle has hand adjust- 
ment, feed and rapid traverse in both directions on the 
cross-rail, with provision for clamping by wedge action, 
when table feed is being used. Feed for each head is en- 
gaged or disengaged from the end of the cross-rail. It 
ranges from 4 in. to 16% in. per min. The saddles for 
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View Showing Controls and Powerful Spindie Driving Mechanism 


horizontal spindles are separately counter-weighted and in- 
dependently controlled, and are arranged so that they can 
be bolted to the under side of the cross rail when desired. 

The spindles are made from solid steel forgings and are of 
taper end construction with Morse taper hole, face keyway 
and draw-in bolt. They are hardened and finished ground 
on dead centers; run in bronze bushings and are fitted either 
with Ames dials or scales as desired. 

The main drive is by a phosphor bronze worm wheel which 
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is bolted to a hub carried in a bearing separate from the 
spindle; thereby relieving the spindle of torsional thrusts. 
On each head there is provision for disengaging the spindle 
so that it does not operate except when its service is required. 
All gears in the driving and feed train are either of hardened 
steel or phosphor bronze, except the table rack and large 
diameter table gear, which are cast-iron. All driving and 
feed gearing are enclosed to run in oil, the gears being en- 
closed for safety by built-in methods rather than by arrange- 
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inént of loose covers such as are frequently employed. 

The machines can be arranged for belt or motor drive 
through a friction clutch pulley mounted on top of the left 
upright, the power being transmitted through a horizontal 
shaft to a 12-speed gear box mounted on the right-hand up- 
right. The motor is belted to the main pulley and can be 
mounted on the floor, wall or ceiling as preferred. The 
type of drive tends to eliminate vibration in the machine due 
to the high speed of the motor. 


Clark Pressure Retaining Valves 


HE Clark Company, West Pittston, Pa., has now de- 
signed complete pressure retaining valves of both the 
single and the double pressure types. These contain 

the Clark valve of rubber composition which was designed 
originally as a substitute for the weighted valve in the older 
type of retainers. 

The plug cock used in other pressure retaining valves has 
been dispensed with and in its place a camshaft has been 
mounted in the top of the case. This cam, dependent upon 
its position as determined by an attached lever handle, either 
permits the valve to lift and allow the exhaust from the 


triple valve to escape to the atmosphere without obstruction 
or exerts a certain pressure on top of the stem attached to 
the rubber valve and thus determines the amount of air pres- 
sure retained in the brake cylinder. In the single pressure 
retainer there are two positions for the cam shaft handle and 
three positions for the double pressure retainer. The pos- 
sibility of leakage past a plug cock is obviated by this con- 
struction. 

A still further modification consists in the use of a single 
attaching lug at the top of the valve. With this form, a pipe 
clamp is used below the valve. 


Four-Wheel Drive Motor Car and Trailer 


the number of gasoline driven motor cars used on small 
roads and for branch line traffic on larger roads. At 
the present time there is a noticeable. tendency toward the 
development of larger and more powerful units and in many 


á | ‘HE past year has seen a slow ‘but steady increase in 


has furnished recently to the Hoosac Tunnel & Wilmington 
a two-unit train in which a number of improvements have 
been embodied. The cars are of steel construction throughout 
and neat in appearance. The motor car is 25 ft. 5% in. long 
from center to center of couplings and has a wheel base of 
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Two-Unit Train on Hoosac Tunnel & Wilmington Accommodates 44 Passengers and Baggage 


cases increased flexibility is attained by the use of a trailer, 
a sufficiently powerful engine to drive the two cars being 
used for the motor car. 

The Four-Wheel Drive Auto Company, Clintonville, Wis., 


15 ft. 5 in. The trailer car is 27 ft. 5 in. long from center 
to center of couplings and has the same wheel base as the 
motor car. The body of the motor car is 21 ft. 7 in. long 
and that of the trailer. 25 ft. 61⁄2 in. The motor car has seats 
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for 15 passengers and an 80 sq. ft. space for carrying 2,000 
Ib. of baggage or express matter. The motor car complete 
with body weighs 18,000 lb. or 11,000 lb. for the chassis 
without body. The trailer car weighs 16,000 lb. complete 
with body or 6,300 Ib. for the chassis alone and seats 40 pas- 
sengers. The great importance of a minimum light weight 
of car per passenger carried evidently has been kept in mind 
for the car weight is only 617 lb. per passenger seated. 
Power is furnished by a 6-cylinder Wisconsin engine hav- 
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Air Brakes with Wel! Designed Brake Rigging Are Used on 
These Cars 


ing cylinders 5.1 in. in diameter and 5.5 in. stroke. The 
horsepower is 62 hp. S. A. E. rating and 94 hp. developed 
on brake test. The equipment includes a Stromberg plain- 
tube carburetor, an Eismann high tension magneto and a 
30 gal. gasoline tank. Gasoline is fed by pressure, the air 
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pressure being supplied by a reducing valve connected to the 
air brake system. 

The car is driven by all four wheels. Transmission is by 
means of a jaw clutch, the gears being always in mesh. Four 
speeds forward and four speeds in reverse are provided. The 
axles are rigid and of the full floating type. The wheels are 
35 in. in diameter, of cast steel and fitted with rolled steel 
tires. i 

Considerable attention has been given to the spring suspen- 
sion to provide easy riding and at the same time take care of 
lateral sway. The springs are 54 in. long, 214 in. wide and 
made of chrome-silicon-manganese steel, heat treated. The 
four springs are connected to the chassis frame with double 
spring shackles which permit the chassis to swing sidewise 
slightly, thus cushioning the side impacts against the rail. 
The spring arrangement may be seen in the illustration of the 
ieee and also in the view of the brake rigging underneath 

e car. 

In equipment and furnishings the two cars are complete 
and modern. Drinking water and toilet facilities are pro- 
vided. A. R. A. couplers are fitted. Heating is secured by 
passing the exhaust gases through a system of piping, al- 
though a hot water system may be substituted if preferred. 
Seats are of full size, the same as used in steam passenger 
ae Electric lights are used for illumination and head- 

ight. 

Air brakes of the Westinghouse semi-automatic type are 
provided. The air compressor of 10 cu. ft. per minute ca- 
pacity is mechanically driven from the rear of the transmis- 
sion and is controlled by an automatic governor. The semi- 
automatic brake is a two-pipe system similar to that used 
on electric surface cars where motor and trailer cars are 
operated. Operator’s valve, application valves, emergency 
valves, etc., are included. Cast iron brake shoes, one per 
wheel, are of the same type used in steam service. The man- 
ner in which the brake rigging is suspended is clearly shown 
in one of the illustrations. 


Pipe Threading and Cutting Machine 


HE Landis Machine Company, Waynesboro, Pa., has 

added to its line of pipe threading and cutting ma- 

chines an 18 in. size. The range of this machine is 
from 8 in. to 18 in. and this entire range is covered by one 
. die head and one set of chasers. The machine, which is about 
12 ft. long by 6 ft. wide, weighs 22,000 lb. It has a single 
pulley drive and the variations in speeds, eight in number, 
are obtained by means of a speed box located beneath the 
main spindle. A friction clutch is mounted on the main 
drive shaft with the pulley. The operating cone of the clutch 
is moved by two levers which are located at the ends of the 
head stock within easy reach of the operator. The forward 
lever is used when threading pipe, while the lever at the 
rear end of the machine is used for starting and stopping 
when making up flanges. The lever in the middle is for re- 
versing. 

All gears are fully enclosed and, with the exception of the 
main driving gear and its pinion, run in an oil bath. The 
main bearings of the hollow spindle are lubricated with flat 
link chains which run in oil contained in large reservoirs in 
the base. The driving pinion shaft as well as the reverse 
shafts are lubricated by sight feed oilers. 

At each end of the hollow spindle there is a three-jaw 
independent chuck for holding the pipe. The rear chuck 
is equipped with flange grips for fitting flanges. 

The carriage which supports the die head, the cutting off 
tool, and the reaming tool are moved either by power or by 
hand. The power traverse or movement is both forward and 


backward and is controlled by a lever located on the operat- 
ing side of the carriage. In advancing the carriage toward 
the chuck, the lever is pulled and held until the threading 
position for the die is reached. In reversing the movement 


Landis 8-In. to 18-in. Pipe Threading Machine 


of the carriage, the lever is pushed forward and held. Re- 
aoe the lever stops the carriage at any point within its 
travel. 

Automatic stops prevent the die head from coming in con- 
tact with the chuck in the forward movement and the carriage 
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from running off the guides of the machine in the backward 
movement. The reaming tool is quickly set to position and 
locked with a lever. 

The machine is converted to motor drive by replacing the 
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pulley with a sprocket and mounting the motor on a base over 
the gear box. A silent chain is employed to drive from the 
motor to the sprocket. The Landis long life tangential 
chaser is used with this machine. 


Bradford Rocker Type Draft Gear 


HE Bradford Draft Gear Company, New York, with- 
out departing from the principle or general design 
of the rocker type draft gear, has materially increased 

its strength and shock-absorbing capacity. In its present 
_ form this gear has a capacity of 500,000 lb. and can be de- 
signed for a travel up to 2% in. 

The Bradford rocker type draft gear, as will be noted from 
the illustration, consists of two cast-steel spring housings, 
two pairs of interacting steel rockers, two sets of special 
springs and two spring plates between the springs and the 
rockers. All parts are held together for shipment and appli- 
cation by 1 in. by 1% in. band iron hooks. 


point, there is but little wear under normal operating condi- 
tions. The fact that the gear is assembled under initial com- 
pression insures that whatever wear may occur will have 
little effect on the capacity. Should the parts wear an 
amount equal to 14 in. coupler travel, this would merely re- 
duce the initial resistance of the gear from 12,000 lb. to 
8,000 1b. 

During the last half of the travel, the contour of the 
rockers increases the effective spring pressure and the friction 
builds up rapidly so that an ultimate capacity of 500,000 1b. 
is obtained. The injurious effect of unusually severe shocks 
occasionally encountered in service is thus guarded against. 


High Capacity Bradford Rocker Type Draft Gear 


One end of each rocker rotates on a cylindrical seat in the 
spring housing while the other end bears on the spring plate. 
The inner contacting faces of the rockers are of two different 
contours, the face of one rocker being straight and that of 
the engaging rocker being made up of a series of curves. 

The peculiar shape of the rockers is such that for the first 
134 in. of gear travel the action of the rockers is almost en- 
tirely a rolling one. The performance is practically the same 
as that of a plain spring gear. As the shocks received in 
ordinary service would not compress the gear beyond this 


Wabco Gaskets for Brake 


HE Westinghouse Air Brake Company, Wilmerding, 
Pa., has developed and recently placed on the market 
a new brake cylinder pressure head gasket, called the 
‘“Wabco.” These gaskets are made of the same materials as 
enter into the construction of Wabco packing cups which have 
been in general service for some time. 
A tough, oil-proof and heat-proof composition is used in 
combination with an open-mesh, heavy cord fabric. The 
fabric, around and through which the composition is moulded, 


The initial leverage ratio of the gear is about 1-3 to 1 
and this is but slightly increased at 1-3% in. travel. At full 
travel it becomes over 3 to 1. 

An important feature of the improved gear lies in the 
50,000 lb. capacity springs now employed. These springs, 
in addition to being made of special steel and carefully heat 
treated, are of a peculiar section as will be noted from the 
illustration. The flat faces are of great value in preventing 
injury to the springs should the gear be compressed solid 
under unusually severe shock. 


one Pressure Heads 


serves as a skeleton framework to give stamina to the gasket. 
It is not as limp as the crdinary rubber gasket and the work 
of applying it to the brake cylinder consequently is con- 
siderably facilitated. 

The special composition employed is of such character that 
it will not disintegrate even after long service under condi- 
tions which would cause the ordinary rubber gasket to break 
down. Because of the fact that they remain intact when re- 
moved from the cylinders at the cleaning period, Wabco gas- 
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kets can be reapplied, which is rarely possible when a rubber 
gasket is used. These gaskets do not lose their life when 
subjected to high cylinder temperatures, therefore they are 
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especially valuable for use in driver brake cylinders which 
often are so located that they receive considerable heat from 
the boiler of the locomotive. 


American Car Door Operating Device 


HE car door fixtures made by the American Car Door 

. Company, Michigan City, Ind., are used in connection 
with sliding doors for box cars and consist of the com- 

plete door hardware, including roller track, hangers, rollers, 


Fig. 1—American Car Door Operating Device in Disengaged 
Position 


front lips, rear stops, bottom guides, burglar-proof guides, 
steel binding, American flexible protection strip and the 
American door operating device. 

The principal feature of these fixtures is the door operat- 


Fig. 2—A Powerful Force is Avallable for Opening or Closing the 
Door 


ing device which is a door starter, closer and sealing ar- 
rangement combined into one unit. The purpose of this 
device is to afford a mechanical means to force the door open 
or to pull it closed which will prevent the necessity of prying 


Air Compressor Exhaust 


OR a number of years it has been the usual standard 

practice on most railroads to pipe the exhaust of the 

locomotive air compressor into the left back exhaust 
passage of the locomotive cylinder. This has been a con- 
venient point for a connection and the air compressor exhaust 
was disposed of with little added draft on the fire. The ar- 
rangement is not ideal since the back pressure on the air com- 
pressor may be considerable should an air compressor ex- 
haust occur at the same instant as that from the back end of 
the left-hand locomotive cylinder. To overcome this objec- 


or sledging at the door to start it open or completely to 
close it. 

Power to open or close the door is obtained by the use of 
a bell-crank lever located on the door post and the connecting 
link attached to the sliding door. The door travel of 2% in. 
is secured with a lever ratio of 5 to 1. 

In the closed and locked position the connecting link is 
engaged with a protruding lug on the bell-crank lever and is 
in a horizontal position. A seal-pin is provided which is in 
front of the connecting link and is free to be raised and 
lowered within the limits of the two lugs in the bracket. 
The seal-pin is retained within these two lugs by the heads 
of a rivet which passes through the central portion of the 
seal-pin. The handle of the lever is in a vertical position 
and is provided with a slotted lug which the lower portion of 
the seal-pin passes through, locking it in place. The upper 
projecting portion of the seal-pin, which is forward of the 
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Fig. 3—Door Locked and Car Sealed 


connecting link, locks it in position and it cannot be dis- 
engaged from the lug on the lever without first raising the 
seal-pin to disengage the lever and then dropping the seal-pin 
to its low position. 

The seal passes through the upper portion of the seal-pin 
and the slotted lug on the connecting link, making it impos- 
sible to operate the device or to gain entrance to the car with- 
out destroying the seal. 

When the car door is open all parts of this device are clear 
of the door opening and do not project or obstruct the door 
opening. 


Disposition and Utilization 


tion and at the same time so dispose of the air compressor 
exhaust that some real benefit will be derived from it, the 
Locomotive Lubricator Company, Chicago, has devised an 
arrangement by which the air compressor exhaust is piped 
to all four exhaust passages from the main locomotive cylin- 
ders. The air compressor exhaust can then, so to speak, take 
the course of least resistance with a corresponding benefit 
to the compressor in reduction of back pressure and an 
increase of capacity and efficiency. 

The advantages of this arrangement are not limited to the 
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air compressor as it provides an excellent drifting device. 
The air compressor exhaust acts to break the cylinder vacuum 
formed when the throttle is shut off and the locomotive is 
drifting down a hill or approaching a station stop and thus 
avoids the drawing in of front end gases and cinders 
through the exhaust nozzle. 

When a locomotive is drifting is the time when the air 
compressor is frequently running at more than its average 
speed. Should the amount of exhaust steam from the air 
compressor be insufficient, as might occur on roads where 
there is considerable drifting, the Locomotive Lubricator 
Company has arranged to provide an auxiliary valve which 
will automatically admit a certain quantity of live steam to 
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the exhaust passages when the locomotive throttle is closed. 
This valve is opened by a tappet attached to the throttle 
lever, but the amount of opening can be easily regulated by 
the engineer. . 

As the air compressor exhaust carries with it a certain 
amount of lubricating oil, the benefit to the valves and cylin- 
ders will be even greater than from direct steam. The ar- 
rangement is simple and there is practically nothing to get 
out of order. It is stated that the mileage of valve and 
cylinder packings has been materially increased and that 
carbon incrustation has been reduced to a minimum on loco- 
motives equipped with the air compressor exhaust arrange- 
ment described. 


Coiled Spring Lid Journal Box 


have been made recently in the National coiled spring 
lid journal box manufactured by the National Malleable 
Castings Company, Cleveland, Ohio. 

The face of the box opening in this journal box, as now 
furnished, is milled to insure a perfect contact: with the lid. 
In accordance with established practice, an accurate sur- 
face also is secured on the journal box lids by placing them 
between two dies in a special drop hammer machine. As a 
result, a continuous contact between the lid and the face of 
the box opening is obtained around all sides of the opening 
and the box is consequently dust proof and oil tight when 
the lid is closed. 

The leverage of the spring fulcrum lever has been in- 
creased. This gives a more powerful inward pull on the lid 
when it is in the closed position and compels the lid to close 
from an angle of approximately 60 deg. from the box open- 
in 


geen improvements in the details of construction 


Tn the hinge lug, as well as in all other respects, this box 
conforms to the A. R. A. standard designs and requirements. 
Should it be necessary, in case of repairs to do so, an A. R. A. 
standard pressed steel or cast lid with a flat spring can be 
substituted for the lid with a coiled spring. 


National Journal Box with Coiled S ring L'd 


High-Test Vanadium Steel Locomotive Frames 


HE four new Norfolk & Western electric locomotives 
which are being built by the American Locomotive 
Company and the Westinghouse Electric & Manufac- 

turing Company, will have frames of a special high-test va- 
nadium steel supplied by the Union Steel Casting Company, 
Pittsburgh, Pa. As each of these locomotives consists of two 
units, a total of sixteen frames will be required, four for 
each of the four locomotives. These frames are 41 ft. 2 in. 
long with the main section 6 in. wide and weigh 23,700 Ib. 
each. 

The composition used is the result of research work during 


TABLE I—SPECIFIED PHYSICAL PROPERTIES 


Standard High-Test 

Vanadium Vanadium 
Tensile strength, lb. per sq. in..... 70,000 80,000 
Yield point, ib. per sq. in......... 40,000 50,000 
Elongation in 2 im....c.ccevccceees 20 per cent 20 per cent 
Reduction in area....cccessescees 35 per cent 40 per cent 


the past year, this work being carried on by co-operation be- 
tween the Union Steel Casting Company and the Vanadium 
Corporation of America. 

The minimum tensile strength and also the yield point of 
this new high-test steel is 10,000 lb. greater than for the 
standard vanadium steel. This increase in strength has been 


obtained, moreover, without sacrificing anything in the way 
of ductility or toughness, the specification for reduction in 
area having been raised from 35 per cent to 40 per cent while 
the elongation in 2 in. has been kept at 20 per cent. A com- 
parison between the physical properties of the two steels is 
shown in Table I. 

The manner in which the physical specifications are being 
met is shown by the results of eleven tests made on the five 


TaBLe II—SumMary or Test RESULTS 


Tensile Elongation Reduction 
Yield Point Strength in 2 In. in Area 
Ib. per sq. in lb. per sq. in. per cent. per cent. 
Maximum ..... 57.58 97,120 28.0 54.1 
Minimum ..... 48,680 80,880 22.5 39.2 
Average ...... 54,550 88,480 24.7 46.6 


heats for the first five frames cast. Instead of giving these 
tests in detail, the results have been summarized in Table II. 
The maximum and minimum figures show the ranges for 
each characteristic. 

The Union Steel Casting Company, in conjunction with 
the Vanadium Corporation of America, has prepared a set 
of specifications for high-test vanadium cast steel for loco- 
motive frames. In general form the specification agrees with 
those of the American Society for Testing Materials and the 
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American Railway Association. In addition to the physical 
properties already mentioned, the chemical requirements are: 
Phosphorus or sulphur not over 0.05 per cent, and vanadium 
not less than 0.16 per cent. The steel is to be made by the 
open-hearth, or by the electric furnace process. The cast- 
ings after being allowed to cool are to be heated to the proper 
temperature to refine the grain. The size of the annealing 
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lugs, the location of the test coupons, the taking of drillings 
for analysis and the method of conducting the physical tests 
are all covered. Provisions are made for re-annealing in the 
event of the first tests failing to meet the specifications. 
Minor defects which do not impair the strength of the cast- 
ings may be welded with the approval of the inspector. If 
this is done, the cas ings are to be annealed after the welding. 


Car Wheel Borer With Air-Operated Chuck 


releasing mechanism in a car wheel borer to efficient 
operation, the Putnam Machine Works of Manning, 
Maxwell & Moore, Inc., New York, has brought out a new 


R ‘releasing G the vital relation of the wheel-clamping and 


Putnam Car Wheel Borer with 5-Jaw Pneumatic Chuck 


pneumatic chuck which clamps or releases instantaneously 
and can be operated as well when the table is running as 
when it is stationary. A large hole all the way through the 
spindle allows free passageway for the chips. 

This machine is also equipped with a pneumatic hoist for 
lifting the wheels in and out of the chuck. By the manipula- 
tion of one valve, convenient to the operator, the movements 
of the hoist are easily and positively controlled for raising, 
lowering, or holding the load suspended at any point. With 
this combination, all the time formerly used in clamping and 
releasing and a large part of the time hoisting in wheels has 
been saved. 

The hub-facing ram is of large size and is guided at the 
top by a square tongue insuring a rigid support for the tool, 
which is set in a sliding head for vertical adjustment of the 
cut. Hubs may be faced at the same time that the wheel is 
being bored, or independently as desired. A wide range of 
feeds is provided for both the facing ram and the boring ram. 

The drive is through a gear box, giving four speeds in 
geometrical progression through sliding gears. These gears 
are of alloy steel, heat treated and hardened and operate in a 
bath of oil. A powerful multi-disc friction clutch and brake 
furnishes a convenient means for starting and stopping the 
machine. 

Wheels of from 16 in. to 42 in. diameter can be bored at 
speeds ranging from 10 to 30 r. p. m. and feeds from 3/64 in. 
to %4 in. Either single pulley belt drive or motor drive with 
a 15-hp., 1,200 r.p.m. motor can be provided. The machine 
is wholly self-contained. Arrangements are made throughout 
for convenient, and wherever practicable, reservoir or flood 
lubrication. No gears or other dangerous parts are exposed, 
full protection for the operator and conformity to safety laws 
being provided. 


Air Brake Equipment for Gasoline-Driven Rail Cars 


NEW form of air brake equipment has been developed 
A for gasoline-driven rail cars by the Westinghouse Air 
Brake Company, Wilmerding, Pa. Since this service 
Involves the operation of a single motor car, or at the most a 
motor car and a trailer, the equipment is of the semi-auto- 
matic type 
The source of pressure for the brake system is an air 
compressor, mechanically driven from the power take-off 
on the transmission thrcugh a pneumatically operated disc 
clutch. The compressor is single-acting with two cylinders, 
and because of its low, compact design, is called the ‘““Bunga- 
low” type. Its operation is automatically controlled by a 
governor of the double safety valve type. 


This semi-automatic equipment has all the advantages of 


a straight air brake equipment in which air is admitted 
straight from the reservoirs in which it is stored to the brake 
cylinder through the brake valve and piping during ordinary 
service brake applications. It is simple, of few parts and 
flexible; i. e., the pressure in the brake cylinder may be in- 
creased or decreased at the will of the operator in accordance 


with the requirements of condition of rail, grade, loading and 
kind of stop desired. It also has the safety features of an 
automatic equipment. During service operations of the brake, 


Mechanically Driven Bungalow Type Air Compressor 


pressure is maintained in an emergency pipe. Should it be 
imperative to stop the car in the shortest possible distance to 
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avoid accident, placing the brake valve handle in emergency 
position actuates the emergency valve which automatically 
opens a direct communication between the main reservoirs 
and the brake cylinder, resulting in a very prompt applica- 
tion. In case of ruptured piping also, the automatic feature 


Symons Double-Vee 


NEW type of friction draft gear, known as the Double- 
A Vee, is being introduced by the designer, W. E. 
Symons, New York. As will be noted from the illus- 
trations, this gear is of simple construction and contains but 
few parts. It consists of a casing, two V-shaped friction 
wedges, a set of three draft springs, a pair of friction springs, 
a bolt for holding the friction blocks and springs together, 
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operates. The automatic characteristic of this equipment 
makes it suitable for use on a motor and trailer car train in 
view of the safety and assurance of an application which are 
secured in the event of such an emergency as that of a burst 
hose or a break-in-two. 


Friction Draft Gear 


on one of these gears, the following results were obtained: 


Travel P rite! 

We AN co wat Lie he aie ty teed big hae Sate Canes pie tease 32,000 Ib. 

Deere ees ee een re ee eae eae 56,000 Ib. 

NDS: fangs ohak E e cede eE 84,000 Ib. 
2 AN eins Sree Geisea hah oa Sh wae E he 6 oad 201,000 Ib. 

2x8 Serre er er ree ere 233, ; 

OBIDR osa inn a E N eB ee E a RAVA 285,000 Ib. 


An important feature of this gear is the fact that it is a 
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Details of the Symons Friction Draft Gear 


an end casting for the casing, an inside spring seat and a 
follower. 
The name of the gear is descriptive of the shape of the 


friction faces of the wedges and the casing grooves in which | 


they function. The spring capacity is from 40,000 to 50,000 
Ib. and the gear travel 21% in. In a test which was conducted 


Franklin Power Grate 


HE Franklin Railway Supply Company, New York, 
has incorporated several changes in the design of the 
power grate shaker and in the method of connecting 

it to the grate rigging which has increased the reliability of 
action, added to the durability and reduced the expense of 
maintenance. 


All parts, including the 
No 


complete and self-contained unit. 
follower, are fastened together ready for application. 
separate or additional parts are required. 

As will be noted from the drawing, the dimensions are such 
that it can be applied in the standard A. R. A. gear pocket, 
9 in. by 12% in. by 24% in. 


Shaker Improvements 


A full throw of the grates is essential and in order that 
this may be insured, the number of connections between the 
grate shaker and the grate rigging should be as few as pos- 
sible and the pins properly fitted. The best arrangement is 
secured by fastening the grate shaker cylinders to the back 
head of the boiler, connecting the two cylinders together with 
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a square shaft and rigidly attaching the power arms to the 
shaft instead of fitting them loosely as has been the practice 
hitherto. In some instances the power arms now are shrunk 


Split Bearings Are Used When the Power Arms Are Rigidly 
Attached to the Shaft 
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on the shaft and in other cases they are attached by welding. 
When the power arms are rigidly fastened to the shaft, it is 
necessary that the grate lever fulcrum brackets be equipped 
with split bushings so that the caps are removable to permit 
the shaft to be taken out. With this new arrangement, which 
is shown in the illustration, the only points where lost mo- 
tion may develop are in the connections to the connecting 
locks and the pins in the ends of the fulcrum levers and the 
grate bars. The two inside grate fulcrum levers and bush- 
ings are of course applied to the shaft before the power 
levers are attached. 

The control valve has been changed from the poppet type 
to the slide valve type. This change was made because it 
has been found that after continued service the poppet valve 
would wear and permit live steam to blow past the valve into 
the exhaust port and maintain a back pressure on one end 
of the cylinder which considerably reduced the power of the 
shaker. With the slide valve now used, this cannot occur as 
a free exhaust is maintained at all times. A slide valve is, 
moreover, much more easily maintained than a poppet valve 
as it can be reseated easily should a leak occur. With the 
poppet type valves, when wear developed, it was necessary 
to bush the valve body and apply a new standard valve in 
order to secure a proper fit. 


Rex Coach Seats of Improved Design 


NEW coach seat of improved design has been brought 

A out by the American Car & Foundry Company, New 
York. This seat, known as the Rex coach seat, is of 

simple and rugged construction. The number of individual 


One Model of the Rex Coach Seat 


parts, either fixed or operating, is small and they have been 
well proportioned to reduce the liability of breakage; the lim- 
ited number of rivets, bolts and screws has reduced the pos- 
sibilities of trouble occurring with the seat mechanism. The 
close tolerances in machining the operating parts eliminates 
rattle, while the large bearing surfaces reduce the wear and 
insure long life. All parts are manufactured to standards, 
making them interchangeable should repairs be necessary. 


The reversing mechanism, which is independent of the 
pedestal or seat end, is of the link type, provided with large 
pivot bearings and rigidly tied together so that in the revers- 
ing operation there is no possibility of one end lagging behind 
the other and consequently binding and racking the frame of 
the seat back. 

All members subjected to stresses are of rolled or forged 
steel. The use of pipe for the carrying rails presents a neat 
and sanitary support for the cushion carrier, as well as a 
simple and efficient connection for these rails to the mechan- 
ism of the end castings. 

The pedestals, of which several designs in pressed steel or 
malleable iron are furnished, are independent of the seat rails 


The Frame of the Rex Coach Seat Is Simpie and Rugged 


and other mechanism. ‘The seat ends are of double-wall 
pressed steel fitted with wood arm rests. Frames for cushion 
and back are made of either wood or steel. An automatic 
foot rest is also provided. 
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Watters Double Sander Trap 


HE No. 11 double sander trap designed by J. H. Wat- 
ters, Anniston, Ala., is simple, can be cleaned easily 
should any obstruction occur and is interchangeable 

with other types of double sander traps. A single central 
cleaning plug when removed, permits of the cleaning of either 
or both portions of the trap. The air jets are located outside 
of the sander body. The shut-off cocks are counterbored 
larger at the end entering the sander, thus permitting the 
air to expand and eliminating the cutting action of the sand 
blast against the body of the trap. A hole is drilled cross- 
wise through the body of the cock to register with the opening 
in the plug when it is turned to the closed position. When 


Powerful 72-Inch 


ANY improvements have been incorporated in a new 
open-side planer, made by the Cincinnati Planer 
Company, Cincinnati, Ohio. Besides having forced 

lubrication to the vees, which has been the standard on Cin- 
cinnati planers for some years, the bearings in the bed are 
supplied with gravity lubrication. This oil is strained, 
settled and filtered several times before returning into the 
bearings. A quantity of this clean oil also cascades over 
each gear and pinion. 

The rail is fastened to the knee which is clamped to the 
column through two large T-slots. A long slide nut— 
the length of the bearing of the knee—is placed in the T-slots 
in place of an ordinary bolt head or short nut, thus insuring 
a secure clamping surface. 

The bed is extremely rigid due to box type construction 
and of extra depth. This has been 
done to strengthen the bed through 
a place where the greatest amount 
of rigidity is required and also to 
provide an extra long bearing for 
the column. The cheeks on the 
bed are extra heavy, extending 
considerably above the top of the 
table and a great distance below 
the bottom of the bed which pro- 
vides a greater area for bolting 
the column onto the bed. Oil 
pockets are cast integral with the 
bed of such length to prevent any 
oil dripping on the floor. 

The table, of the standard box 
type construction, is provided with 
inner guides which have a bearing 
the full length of the table. The 
right-hand side of this table is 
also provided with a clamp which 
insures the table against lifting out of the vees when planing 
work which extends beyond the left-hand side of the machine. 
The column is thoroughly braced and ribbed on the inside in 
such a manner that distortion is practically impossible. Be- 
sides having the column bolted and dowelled to the bed 


there is an exceptionally large tongue cast integral with 


the bed insuring the column against any possible chance 
of moving. 

The rail is equipped with a power-elevating device, the 
screws which raise and lower the rail being mounted on 
special heavy ball bearings. The heads are also provided 
with rapid power traverse in all directions and are equipped 
with safety crank handles which will prevent accidents when 
throwing in the rapid traverse. This is so arranged that when 
engaging the rapid traverse handle, the ordinary crank handle 


Modern Features of 


turned to this position, a small wire can be passed through 
the cock which will clean out any obstruction that there may 
be at this point. 


L Lang Plug for 
8oth Traps 


AirJet Cleaning 
Port 


The Watters Double Sander Trap Is Arranged for Quick Cleaning 
of Alir Jets and Traps 


Open-Side Planer 


will stand still. There is a limit stop which prevents the 
rail from raising beyond its maximum height. 

All the control levers are within reach of the operator, 
making it needless for him to move out of his position at any 
time excepting when setting up work. This machine will 
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Pianer Design Are included In This 72-in. Open-side Planer 
plane 72-in. under knee, accommodating work 12 ft. long. 
The width of the table is 62 in. and the total width of the 
machine 182 in. The driving motor is rated at 35 hp. 


CUTTING Up STEEL CARS WITH THE ELECTRIC Arc.—In an article 
on cutting metals with the electric arc, A. M. Candy states that 
by this process an entire coal car was cut up in four hours’ time 
into pieces sufficiently small to be handled by four men who were 
shearing the material into smaller pieces. The cost of the arc 
cutting including labor and power for the motor generator was 
$6.80. For cutting rivets currents of 400 or 600 amperes are 
usually used. When using 400 amperes the average operators will 
cut from 1,800 to 2,000 rivets % in. in diameter per 10-hr. day 
and some operators will run as high as 2,600 to 3,100 such rivets 
when the work is on a piece-rate basis. 


GENERAL NEWS 


The Utah Supreme Court holds that an employee killed while 
repairing a locomotive which had been used in interstate com- 
merce before being put in the shop for repairs, which took nearly 
a month, was not engaged in interstate commerce.—Larkin v. 
Industrial Commission (Utah) 208 Pac. 500. 


The threatened strike of shopmen on the Denver & Rio Grande 
Western has been averted by Governor Sweet, of Colorado, who 
proposed that the charges of unfair practices be taken before the 
District Court at Denver, for settlement. The shopmen agreed 
to await the decision of the court, which has authority over the 
road through the receiver. 


Atlantic Coast Line Locomotive No. 432, Pacific type, hauled 
a train of nine cars, carrying members of Egypt Temple Shrine 
from Tampa, Fla., to Richmond, Va., early in June, a distance 
of 883 miles, without being detached from the train. The party 
was en route to the Shriners’ conclave at Washington, D. C. 
Fires were cleaned at intervals of approximately 100 miles. 


A special passenger train of a locomotive and seven cars, which 
left Winnipeg, Man., on July 6 at 8:15 a. m., ran through, over 
the Canadian FPacitic, to Quebec, 1,579 miles, in 36 hours, 12 
minutes, equal to 43.6 miles an hour. From Smith’s Falls, Ont., 
to Ballantyne, 121 miles, the time was 118 minutes. The regular 
time of the fastest train between Winnipeg and Quebec is 53 
hours. This special train was run to make connection with a 
steamship for Europe for passengers who had been delayed west 
cf Winnipeg by a landslide. ) 


From January 1 this year to July 2, a total of 10,217,830 tons 
of bituminous coal had been unloaded at Lake Erie ports for 
shipment up the lakes. The Car Service Division of the Ameri- 
can Railway Association reports that this is the largest quantity 
ever dumped during the corresponding period except in 1921 when 
the total exceeded the total this year by 38,059 tons. During the 
week which ended on July 2 this year, 21,245 cars were dumped 
at Lake Erie ports, the largest number of cars reported during 
any corresponding week except in 1921 when that total was 
exceeded by 141 cars. 


The Mechanical Division of the American Railway Associa- 
tion has four scholarships at Stevens Institute of Technology, 
Hoboken, N. J., two of which are now vacant. These scholar- 
ships are available for the sons of members of the division and 
cover the regular tuition charges for a four-year course, leading 
to the degree of Mechanical Engineer (M. E.). The course 
offered also includes instruction in electrical, civil and other 
branches of engineering. 

Applications for these scholarships should be in the hands of 
V. R. Hawthorne, secretary, as promptly as possible. In case 
there are more than two applicants, they will be given to the two 
passing the entrance examination with the highest standing. 


Missouri Car Shed Act Held Unconstitutional 


The Federal District Court for the Eastern District of Missouri 
holds that the “Car Shed Act” is in violation of the state Consti- 
tution as being too indefinite and uncertain, and as fixing no 
ascertainable standard of guilt—Wabash v. O'Bryan, 285 Fed. 
583. 


St. Louis-San Francisco Offers Insurance to 
Employees 


The St. Louts-San Francisco has arranged with the Metro- 
politan Life Insurance Company to issue group insurance to its 
officers and employees. Those earning $200 a month or less will 
be permitted to take out $23,000 insurance, of which the railroad 
will pay 40 per cent of the premium on the first $1,000 and the 


employee all of the premium on the remainder. Those earning 
between $200 and $300 a month may take out $4,000, of which 
the company will pay 40 per cent on the first $2,000. Individuals 
receiving over $300 a menth will be permitted to take $5,000 of 
insurance, of which the railroad will pay 40 per cent of the 
premium on the first $3,000. The $2,000 of extra insurance at 
the low rates offered can be obtained without medical examina- 
tion, regardless of age or physical condition, provided 75 per 
cent of the individuals in that class take advantage of the offer. 
Besides life insurance, payable at death, the policies will carry 
total disability clauses. 


Loss and Damage Reduced Thirty Per Cent 


For the two months ended February 28, 1923, the amount 
charged to loss and damage on the Class I railroads of the United 
States, was $6,978,716, as compared with $10,042,534 for the same 
period last year, a decrease of 30.5 per cent. This year’s record 
charges to rough handling 18.4 per cent; to unlocated damage, 
14.7 per cent; defective equipment 12.4 per cent; loss of entire 
package 10.2 per cent and delay 9.1 per cent. 


Revision of Car Service Rule No. 14 


Car service rule No. 14, regulating emergency transfer of 
lading from freight cars, has been revised and was adopted August 
1 by letter ballot by the transportation division of the American 
Railway Association so as to require that when the transfer or 
readjustment of a load is necessary because of the omission of 
proper inside dcor protection, the cost of transfer shall be borne 
by the originating road. 


Fuel Conservation on the Missouri Pacific 


A general fuel conservation committee, including the general 
manager, the assistant general manager, the mechanical superin- 
tendent, the superintendent of transportation, the superintendent 
of fuel conservation, the fuel purchasing officer, the assistant chief 
engineer, the auditor of disbursements and the secretary, has been 
formed on the Missouri Pacific. The committee will prescribe 
plans and practices tc further economies in fuel purchases, dis- 
tribution, handling, storage and consumption. 


A Sixteen-Thousand Ton Train 


The great Northern established a record in hauling ore on 
June 21 when a train of 16,360 tons was moved by one loco- 
motive to Allouez Dock at Superior. Mallet engine No. 2022 
hauled 125 loaded ore cars, from an assembly yard at Kelly Lake 
to Baden, Minn., a distance of 39 miles, where 25 more loads 
were added to the train and hauled to Allouez, a further distance 
of 64 miles. Between Kelly Lake and Baden the train was 
hauled up a 0.3 grade about three miles long. 


Fuel Association Conducts Prize Paper Contest 


A prize contest for the best paper on railway fuel conservation, 
open to enginemen, firemen, conductors, brakemen or switchmen, 
has been announced by the International Railway Fuel Associa- 
tion. A prize of $100, offered through the association by Eugene 
McAuliffe, special representative, Union Pacific System, will be 
awarded to the writer of the best paper submitted, the judges 
to be M. A. Daly, president of the association; L. G. Plant. 
mechanical department editor, Railway Review, and C. B. Peck, 
managing editor, Railway Mechanical Engineer. The contest 
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closes on August 31, at which time all papers must be in the hands 
of J. B. Hutchison, secretary of the Fuel Association, 6000 South 
Michigan avenue, Chicago. The Central of Georgia has offered 
a supplementary prize of $25 to be paid to the winner if an 
employee of that road. The Southern Pacific offers a free trip 
to Chicago, with all expenses paid, for the best paper submitted 
by an employee he to go as the company’s representative to the 
convention next May. A few other railroads have also signified 
their intention of supplementing the prize offered by the associa- 
tion, with a prize for the best paper submitted by any of their 
men. 


Railway Club of Greenville, Pa., Establishes Magazine 


The Railway Club of Greenville, Pa., has established a monthly 
magazine, Volume I, No. 1, of which is the April issue. The 
club is entirely the affair of employees, although officers of the 
Bessemer & Lake Erie and the Greenville Steel Car Company are 
included in the membership. The proceedings of the club as 
well as railway matters of general interest will be published in 
the magazine. Marion B. Richardson, mechanical draughtsman 
for the B. & L. E., is editor. 


Another Remarkable Performance 
by M-K-T Locomotive No. 411 


Locomotive No. 411 of the Missouri-Kansas-Texas, noticed in 
the July Railway Mechanical Engineer, page 542, as running 
from St. Louis, Mo. to Austin, Tex., 975 miles, without being 
detached from its train, made another run somewhat similar four 
days later, June 15, when it took a train of 14 passenger cars 
from St. Louis to Oklahoma City, 549 miles, on 5,420 gallons of 
oil. Part of the way there were 15 cars and the total number 
of car miles was 8523, making the fuel consumption per car mile 
0.63 gallons. The train was taken over the ascending grades 
between Franklin, Mo. and Sedalia without a helper. This trip, 
like the former one, was made without detaching the engine from 
the train. 


Wage Increases 


The Delaware, Lackawanna & Western has increased the 
wages of shopmen, beginning on July 1, two cents an hour. First 
class mechanics heretofore receiving 80 cents an hour will now 
receive 82. The Louisville & Nashville has made a similar in- 
crease. 

The Chicago & North Western and the Chicago & Eastern 
Illinois have increased the pay of shopmen, all classes, two 
cents an hour. 

The New York Central Railroad, following protracted negotia- 
tions, announced on July 16 that for shopmen, about 20,000 in 
number, a general advance in wages of 3 cents an hour had been 
made, bringing the mechanics’ rate up to 73 cents. Tentative 
agreements were reached between the committee and the manage- 
ment on working conditions, but certain of the revisions in the 
agreements must first be approved by a referendum vote of the 
union. Negotiations are now under way on the request for similar 
increases on other roads in the New York Central System. 

The Lehigh Valley has granted the following wage advances to 
its maintenance of way employees: Track foremen and assistant 
foremen, $5 a month; foremen and assistant foremen in the bridge 
and building department, $2.50 to $3.50 a month. Clerical and 
station employees on this road have received increases of from 
one to four cents an hour. The following increases have been 
granted to the shop crafts employees: Machinists two cents an 
hour, carmen one to two cents an hour, helpers one to two cents 
an hour, apprentices one cent an hour, helper apprentices one to 
two cents an hour, car cleaners two cents an hour, stationary 
engineers, firemen and water tenders two cents an hour. 

The Labor Board, in three decisions made public on July 18, 
ruled that contracts entered into by the Western Maryland with 
several contracting firms for the operation of its railway shops 
and for the performance of work formerly done by its signal de- 
partinent and maintenance of way employees, are in violation of 
the transportation act. The provisions of the contracts affecting 
the wages and working rules of the workmen were declared to be 
in violation of the decisions of the Labor Board. 
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MEETINGS AND CONVENTIONS 


Railway General Foremen’s Association 


The following tentative program has been announced for the 
1923 convention at Chicago: September 4—Convention called to 
order by J. B. Wright, president; invocation, Rev. Robert O. 
Cooper; address of welcome, Mayor Dever, Chicago; response, 
J. B. Wright, Hocking Valley; address, Ben W. Hooper, chair- 
man, U. S. Labor Board; response, L. A. North, Illinois Central; 
president’s address, J. B. Wright. September 5—Report of secre- 
tary-treasurer, William Hall; appointment of committees; ad- 
dress, James C. Davis, director general of railroads; response, 
H. T. Cromwell], Baltimore & Ohio; topic No. 1, Shop Efficiency 
in Locomotive and Car Departments, A. F. A’Hearn and Charles 
F. Baumann, chairmen; election of officers. September 6—Ad- 
dress, a prominent railroad official; response; topic No. 2, Gen- 
eral Repair Methods and Maintenance of Valves, Valve Gears 
and Power Reverse Gears, F. J. Spanganberger, chairman; topic 
No. 3, General Repair Methods and Maintenance of Stokers, 
Coal Pushers and Air Fire Doors, W. S. Buntain, chairman; 
September 7—Tcpic No. 4, Shop Kinks, Locomotive and Car 
Departments, G. H. Logan, chairman; topic No. 5, Welding of 
Tires, Flanges, etc., H. T. Cromwell, chairman; reports of com- 
mittees and miscellaneous business; adjournment. 


The following list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations and rasroad clubs: 


ams ta Rese St ABIONG— P M. Nellis, Room 3014, 165 Broadway, New 

or ity. 

AMERICAN RAILROAD MastTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
ASSOCIATION.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 

AMERICAN RAILway ASSOCIATION, Division V.—MECHANICAL. . R. Haw- 
thorne, 431 South Dearborn St., Chicago. 
aan ie V—EQuUIPMENT Farintinc Division.—V. R. Hawthorne, 

icago. 
Division VI—Purcuases AND Stores.—W. J. Farrell, 30 Vesey St., 
New York. 

AMERICAN RariLway Too. FOREMEN’s ASSOCIATION.—R. D. Fletcher, 1145 
E. Marquette Road, Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 

AMERICAN Society FOR TESTING Materrats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eisenman, 4600 Prospect 
Ave., Cleveland, Ohio. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS.—Joseph A. Andreucetti 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Il. Annual 
convention November 6-9, Hotel La Salle, Chicago. Exhibit by Rail- 
way Electrical Supply Manufacturers’ Association. 

CANADIAN RaiLway CLuB.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Segor metings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal. 

Car ForEMEN’s ASSOCIATION OF CHicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill. 

Car ForeĮĪmeEN s ASSOCIATION OF St. Louis.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis. 

CENTRAL RaiLway CLusB.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Meetings, second Thursday, January to November, Hotel Iroquois, 
Buffalo, N. Y. 

CHIEF INTERCHANGE Car INSPECTORS’ AND Car FoREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, I1. Annual 
meeting Hotel Sherman, Chicago, October 3, 4 and 5. ; 

CINCINNATI ILway CLus.—W. C. Cooder, Union Central Building. Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W., J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit. Mich. 

INTERNATIONAL RaAiLWay Fue AssociaTION.—J. B. Hutchison, 6,000 Mich- 
igan avenue, Chicago, Il. 

INTERNATIONAL RatLway GENERAL FOREMEN’S ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. Annual convention, Hotel 
Sherman, Chicago, September 4-7, 1923. 

Master BOILERMAKERS’ ASSOCIATION.— Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New ENGianp RatLroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Meetings second Tuesday in each month, except June, July, 
August and September, Copley-Plaza Hotel, Beston, Mass. 

New York RarLroap CLus.—H. D. Vought, 26 Cortlandt St.. New York, 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth street, New York. 

NraGarRa FRONTIER Car Men’s AssociaTion.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Paciric Rattway Civs.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Meetings second Thursday in each month in San Francisco and Oak- 
land, Cal., alternately. ; 

Raitway CLUB OF PiıttseurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Meetings fourth Thursday in each month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh. 

St. Louis Rattway CLus.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Meetings second Friday each month, except June, July and August. 

TRAVELING ENGINFERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting, beginning September 11, 
1923, Chicago. Exhibit by Railway Equipment Manufacturers’ As 
sociation. 

WesTerN RatLway CiLus.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. 


Aucust, 1923 


SUPPLY TRADE NOTES 


The American Steel Foundries are negotiating for the purchase 
of the Damascus Brake Beam Company. 


R. P. Dryer has been appointed district manager of the Whit- 
ing Corporation, with headquarters at 624 Penton building, 
Cleveland, Ohio. 


The Latrobe Tool Company, manufacturers of high speed drills 
and reamers, Latrobe, Pa., has moved its Chicago, Ill, ware- 
house to 1440 West Lake street. 


Manning, Maxwell & Moore, Inc., has removed its offices from 
119 West Fortieth street to the Pershing Square building 100 
East Forty-second street, New York City. 


Percy R. Drenning, formerly with T. H. Symington Company, 
is now associated with the Boyden Steel Corporation as vice- 
president, with headquarters at Baltimore, Md. 


C. C. Rosser, who for many years has been connected with 
the Detroit Seamless Steel Tubes Company, Detroit, Mich., has 
been appointed district sales manager with offices at 1206 
Guardian building, Cleveland, Ohio. 


The National Safety Appliance Company, Chicago, has re- 
moved its offices from the Peoples Gas building to 1527 Railway 
Exchange building. The office of W. T. Tyler will remain in 
the Peoples Gas building. 


The American Steel Foundries has leased the fifteenth and 
sixteenth floors of the Wrigley building annex, Chicago, for 10 
years commencing May 1, 1924, at which time it will move its 
general offices from the McCormick building. 


A. E. Bancroft has been appointed southwestern sales repre- 
sentative of the Union Metal Products Company and the Standard 
Railway Equipment Company, with headquarters at 2014 Rail- 
way Exchange building, St. Louis, Mo., succeeding the O'Fallon 
Railroad Supply Company. 


J. A. MacLean, vice-president and general manager of the 
Boss Nut division of the American Bolt Corporation, has had 
his jurisdiction extended over three other divisions of the Ameri- 
can Bolt Corporation, which are located at Detroit, Mich., 
Columbus, Ohio, and Bayonne, N. J. 


J. C. Bloomfield, inspection engineer of R. W. Hunt & Co., 
Chicago, has been appointed district representative of the Indus- 
trial Works, with headquarters at 1051 McCormick building, 
Chicago, succeeding J. Shearer, who will be in charge of all 
branch offices, with headquarters at Bay City, Mich. 


John N. Reynolds, formerly western manager of the Simmons- 
Boardman Publishing Company, publishers of the Railway Age 
and the Railway Mechanical Engineer, died in San Diego, Cali- 
fornia, on July 10. He retired from active service in 1913. Mr. 
Reynolds entered the service of the Railroad Gazette, a predeces- 
sor of the Railway Age in 1875. 


Lawrence Wilcox, mechanical expert for the Westinghouse 
Air Brake Company, Chicago, has been transferred to Columbus, 
Ohio, as a representative of this company, and the Westinghouse 
Traction Brake Company. S. T. Reid, formerly a locomotive 
engineer on the Michigan Central, has been appointed mechanical 
expert in Chicago, succeeding Mr. Wilcox, 


Leo Ehlbert, formerly with Engineering & Contracting, has 
been appointed Western representative with headquarters at 605 
Fisher building, Chicago, of the Railway Equipment & Publica- 
tion Company, New York publishers of the Pocket List and the 
Equipment Register, succeeding Charles L. Dinsmore, who has 
retired after 20 years of service as Western representative of this 
company. In tendering his resignation Mr. Dinsmore acted 
upon the advice of his physician who has been urging him to 
retire for the past year. 


H. C. Berckes, of New Orleans, La., who has been assistant 
secretary since 1919 of the Southern Pine Association, was elected 
secretary-manager of the association to succeed J. E. Rhodes 
deceased, at a recent meeting of the board of directors. Mr. 
Berckes was born in New Orleans thirty years ago and has 
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been connected with the Southern Pine Association staff almost 
since its organization in 1915. The directors, at the meeting, 
also decided to continue in the future the policy and activities 
which have been conducted by the association for the industry 
in the past. 


William A. Frye, formerly air foreman at Kansas City, Mo., 
of the Missouri Pacific: S. H. Winslow, formerly with the 
Baltimore & Ohio in charge of road tests with the dynamometer 
car; R. P. Barnett, road foreman of engines of the Southern 
Railway, and Ernest Keathley, general foreman of the Southern 
shops at Knoxville, Tenn., have been appointed service engineers, 
and C. D. Lentz, formerly chief inspector of the New York 
Central locomotive repairs at the Baldwin Locomotive Works, 
has been appointed an inspector of the Franklin Railway Supply 
Company, Inc., New York City. 


E. H. Batchelder, Jr., has opened offices in the Lytton building, 
Chicago, where he will engage in the handling of railway supplies. 
Mr. Batchelder was for some years employed-by the Chicago & 
North Western in the operating and executive departments at 
Chicago, and was later promoted to secretary to the president. 
During federal control he was secretary to R. H. Aishton, re- 
gional director of the Northwestern region. Following the return 
of the railroads to the owners, he was appointed secretary to the 
president of the Union Pacific, with headquarters at Omaha, Neb., 
which position he resigned to enter the supply business. 


A. F. Stuebing, mechanical department editor of the Railway 
Age and managing editor of the Railway Mechanical Engineer, 
has resigned to take a position as chief engineer of the Bradford 
Draft Gear Company, 
New York City. Mr. 
Stuebing attended Cor- 
nell University and the 
university of Illinois, and 
entered railroad service 
in 1910 as a machinist’s 
helper on the Boston & 
Albany at West Spring- 
field, Mass. In 1911, he 
became a special appren- 
tice on the Pennsylvania 
at Columbus, Ohio, and 
in 1913 went with the 
Rock Island Lines, where 
he was inspector in the 
test department, round- 
house foreman, and gen- 
eral foreman. He joined 
the staff of the Railway 
Age in 1917 as associate 
editor in Chicago, and in 
ot . 1919 was appointed me- 
chanical department editor and managing editor of the Ratlway 
Mechanical Engineer. 


A. F. Stuebing 


The W. N. Matthews Company, manufacturers of mechanical 
paintıng equipment and railway electrical specialties, St. Louis, 
Mo., has been reorganized as the W. N. Matthews Corpora- 
tion, with the same headquarters. W. N. Matthews continues 
as president of the new company and C. L. Matthews as vice- 
president and secretary. C. C. Fredericks, general manager of 
the W. N. Matthews Company has been elected vice-president 
and general manager of the new corporation and A. G. Williams 
has been appointed manager of railroad sales. Mr. Wiliams 
started as mechanical apprentice in the Altoona, Pa., shops of 
the Pennsylvania railroad and was promoted through various 
positions to that of engineer of motive power of the South- 
western region, with headquarters at St. Louis, Mo., which 
position he resigned on May 1 to take charge of the railroad 
sales of the mechanical painting equipment of the W. N. 
Matthews Corporation. 


Harry D. Rohman, formerly vice-president and chief engineer 
of the Stone-Franklin Company, New York, has become asso- 
ciated with Robert C. Shaal in the R. C. S. Equipment Corpora- 
tion, a company dealing in general railroad supplies with offices 
at 8 East Forty-first street, New York City. Mr. Rohman is a 
graduate mechanical and electrical engineer with extensive rail- 
road experience, having been prominently identified with the car 
lighting ñeld. and for several years was in close touch with rail- 
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road matters abroad. After graduating from the technical schools 
of Zurich, Switzerland, he entered the works of the ‘Oerlikon 
Electrical Construction Company, and in 1903 qualified as an 
electrical engineer, with experience in high and low tension and 
a.c. and d.c. work, especially electric traction. Later he entered 
the service of J. Stone & Co., London, and in 1910 was appointed 
chief of the testing and experimental departments. In 1914 he 
was appointed chief assistant electrical engineer, and held that 
position until October 1, 1915, when he entered the service of the 
Franklin Railway Supply Company as chief electrical engineer. 
In 1919 he was appointed chief engineer of the Stone Franklin 
Company and later vice-president of the same company. 


J. C. C. Holding, who has been appointed assistant to G. W. 
Struble, in the management of the newly-organized steel car 
sales department of the Bethlehem Steel Company, was for 
several years with the Midvale Steel & Ordnance Company. 
After many years’ experience in the Structural Department of 
the Carnegie Steel Company, he resigned in 1917 to become con- 
nected with the Midvale Company in the order department. 
Later he was appointed manager of the railroad division and in 
1921 he was appointed manager of the structural division, at the 
same time having supervision of sales of standard rails, steel 
freight cars and boiler tubes. Mr. Holding is a graduate of the 
Rose Polytechnic Institute, Terre Haute, Ind., and immediately 
after graduation became connected with the civil engineering 
department of the Johnson Company, now the Lorain works of 
the National Tube Company. He later spent several years in the 
structural drafting room of the Shiffler Bridge Works and the 
Keystone Bridge Works, Pittsburgh, both of which companies 
were later merged with the American Bridge Company. In 1901 
he accepted a position in the office of the structural engineer of 
the Carnegie Steel Company and shortly after when the general 
sales department of the Carnegie Steel Company was re-organized 
and divided into bureaus, he was transferred to the structural 
bureau. He was with the Carnegie Steel Company for 16 years. 


Captain Robert Woolston Hunt, president of Robert W. Hunt 
& Co., Chicago, died at his home in Chicago on July 11 at the 
age of 85. Captain Hunt was born on December 9, 1838, in 
Fallsington, Pa. He spent 
several years learning 
the practical side of iron 
making in the rolling 
mills of John Burnish & 
Co., Pottsville, Pa., and 
later took a course in 
analytical chemistry in 
the laboratory of Booth, 
Garrett & Blair, upon the 
completion of which he 
entered the employ of 
the Cambria Iron Works, 
Johnstown, Pa. where 
on August 1, 1860, he 
established the first labo- 
ratory in America as a 
direct part of an iron or 
steel organization. After 
serving in the Civil War 
he was employed in the 
experimental Bessemer 
works of the Cambria 
Iron Company at Wyandotte, Mich. He then returned to the 
Cambria Company at Johnstown to take charge of its steel busi- 
ness. While there engaged he had charge of the rolling of the 
first steel rails made in America on a commercial order. 

Later he assisted George Fritz, Cambria’s chief engineer, in 
designing and building its Bessemer works, and assumed charge 
of it on its completion July 10, 1871. In 1888, he established the 
bureau of inspection, tests and consultation of Robert W. Hunt 
& Co., in Chicago. 

Mr. Hunt was president of the American Institute of Mining 
Engineers in 1883, and again in 1906. He was president of the 
American Society of Mechanical Engineers in 1891, of the Western 
Society of Engineers in 1893, of the American Society for Test- 
ing Material in 1912, and in 1914 American vice-president of the 
International Association for Testing Materials. He was awarded 
the John Fritz medal in 1912 for his contributions to the early 
development of the Bessemer process, 


R. W. Hunt 
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TRADE PUBLICATIONS 


Cuucks.—The Skinner Chuck Company, New Britain, Conn., 
has recently issued a 20-page condensed catalogue of its line of 
lathe, drill and planer chucks, vises and face plate jaws. 


RIVETERS.—The size and capacity of each type of riveter illus- 
trated and the use for which each is best adapted are the features 
oí the circular recently issued by the Hanna Engineering Works, 
Chicago. 


COMBINATION BUFFER AND GRINDER.—The Hisey-Wolf Machine 
Company, Cincinnati, Ohio, has issued a two-page bulletin, No. 
3014-S, describing a new direct motor driven combination grind- 
ing and buffing machine. 


SECTIONFOLD PARTITIONS.—Details of the construction and op- 
eration of the Wilson sectionfold partitions and standard type 
doors are outlined in an illustrated folder recently issued by the 
J. G. Wilson Corporation, New York. 


Evectric Horst.—The Shepard Electric Crane & Hoist Com- 
pany, Montour Falls, N. Y., has recently issued a 68-page illus- 
trated booklet depicting the Shepard electric Liftabout hoist as 
it is used for moving and lifting loads of various kinds. 


LocoMoTIvE CHART.—The Johns-Pratt Company, Hartford, 
Conn., is distributing a chart of a passenger type Mountain, 
or 4-8-2, locomotive cn which the principal parts are numbered. 
Below the chart is a key giving the names of 385 parts with 
reference to I. C. C. rules in the “Laws, rules and instructions 
for inspection and testing locomotives.” 


THREAD GRINDING.—Instructions for setting up and operating 
multi-graduated Precision grinders and tables showing setting 
of grinding spindle to conform to Helix angle of thread are given 
in the 26-page booklet recently issued by the Precision & Thread 
Grinder Manufacturing Company, Philadelphia, Pa. The Pre- 
cision and thread lead screw variator is also described in detail. 


KEROSENE ToRCHES.—Wind and rain-proof portable torches 
for railway track, shop and locomotive service, etc., are described 
and illustrated in a four-page circular recently issued by the 
Chausse Oil Burner Company, Detroit, Mich. These torches burn 
in any position and are particularly adapted for thawing, drying, 
preheating, soldering, tempering, expanding and general shop use. 


GASOLINE Motor Coacues.—A folder has recently been issued 
by the Service Motors, Inc., Wabash, Ind., in which are illus- 
trated a number of its model 55 motor coaches as they have been 
built for a number of steam railways. In addition to the specifica- 
tions of the model 55 coach, it gives considerable data as to the cost 
of operating this equipment, which has been obtained from a num- 
ber of users. 


AIR AND Gas Compressors.—The Ingersoll-Rand Company, 
New York, has just issued a new 36-page, illustrated bulletin 
describing its Imperial type XPV steam driven air and gas com- 
pressors. In this bulletin particular attention is called to the 
steam valve gear used on these compressors, which consists of 
completely balanced piston valves with riding cutoff valves which 
telescope within the main valves. 


Ferro Carson TITANIUM.—The Titanium Alloy Mfg. Com- 
pany, Niagara Falls, N. Y., has issued a small 44-page booklet 
describing ferro carbon titanium and its function in the manu- 
facture of steel. In addition to a detailed description of the 
properties of this alloy, this booklet contains valuable data com- 
paring the properties of untreated steel with those of steel to 
which titanium has been added. Numerous photographs are also 
presented showing the properties of this metal. 


Tool AND CUTTER GRINDING—A tool grinding handbook, in- 
cluding a catalogue of universal tool and cutter grinding machines, 
has recently been issued by the Norton Company, Worcester. 
Mass. The book contains 117 illustrated pages and begins with 
a description of tool and cutter grinding. The following chapters 
deal with wheels for tool and cutter grinding, the general grind- 
ing procedure, and problems in tool and cutter grinding, the latter 
being adapted to makes of machines other than the Norton types 
for which they are especially applicable. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THE New York CENTRAL has ordered 5 Shay geared locomo- 
tives froin the Lima Locomotive Works. 


THE VirGINIAN has ordered 36 electric motive power units 
from the American Locomotive Company and the Westinghouse 
Electric & Manufacturing Company. 


Passenger Car Orders 


Tue SouTHERN PacirFic has ordered 16 steel baggage and buffet 
cars trom the American Car & Foundry Company. 


THE Pacific E1ectric has ordered 50 electric motor coaches, 
42 ft. long from the Standard Steel Car Company. 


Freight Car Orders 


THe CHICAGO GREAT WESTERN has ordered 300 box cars from 
the Pullman Company. 


THE SOUTHERN RaiLway has placed an order for 1,000 steel 
center constructions for box cars. 


Tue Union RAILROAD will have 100 Clark dump cars built in 
the shops of the Greenville Steel Car Company. 


THe SoutH ArricaAN RaILtways has ordered 100 grain cars 
in England from the Metropolitan Carriage & Wagon Works, 
Ltd. 


THe Kansas City SouTHERN has ordered 500 steel frame, 
single sheathed box cars of 40 tons’ capacity from the Pennsyl- 
vania Car Company, Kansas City, Mo. 


THe CAaNnapiAN NATIONAL has ordered 750 box cars of 50 tons’ 
capacity from the Canadian Car & Foundry Company, and 250 
from the National Steel Car Corporation. 


THe CANADIAN Pacific is having 1,000 steel underframe, 
double sheathed box cars 36 ft. long, also 300 steel frame, auto- 
mobile cars 40 ft. 6 in. long, built in its Angus shops. 


Freight Car Repairs 


Tue CENTRAL oF New Jersey will have repairs made to 300 
hopper cars in the shops of the Middletown Car Company. 


THE Erie is having repairs made to 200 produce cars at the 
shops of the Illinois Car Company, ard is also having repairs 
made to 200 gondola cars at the shops of the Greenville Steel 
Car Company. 


THe LenicH & New ENGLAND has placed an order with the 
Magor Car Corporation to repair 150 steel hopper cars and an 
order has been placed with the Middletown Car Company for 
repairing 150 steel hopper cars. 


THe New York CENTRAL has let contracts for converting 500 
old box cars to double deck stock cars to the Standard Tank 
Car Company; 500 old box cars to single deck stock cars to the 
American Car & Foundry Cumpany; 500 old gondola cars to flat 
cars let to the Pennsylvania Tank Car Company; and 500 old 
gondola cars to flat cars let to the Steel Car Company. This 
company has also given a contract to the Merchants’ Dispatch 
Transportation Company for the repair of 500 freight cars. 


' Machinery and Tools 
Froripa East Coast has placed an order for a 42-in. boring 
mill. 


THE TENNESSEE CENTRAL has placed an order for an 18-in. 
slotter. 


THe CENTRAL OF NEW JERSEY has placed an order for a 42-in. 
planer. 


THe Union Pacific has placed an order for a 1,500-Ib. steam 
hammer. 
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THE VIRGINIAN has placed an order for a 500-ton double end 
wheel press. 


CuHicaco, Rock IsLann & Paciric has placed an order for a 
53-in. boring mill. 


Tue St. Lovuts-San Francisco has placed an order for a 
609-ton, 96-in. wheel press. 


THe Missouri Paciric has ordered one 200-ton transfer table 
and one 15-ton electric crane from the Whiting Corporation. 


THE NORFOLK & WESTERN has placed orders for a number of 
tools including a 73-in. boring mill, axle lathe, 42-in. boring mill 
and 600-lb. hammer. 


THE Denver & Rio GRANDE WESTERN has ordered 16, 71% ton 
one-motor 17 ft. span overhead traveling cranes and two, 7% 
ton 14 ft. span two-motor overhead traveling cranes from Alfred 
Box & Co. The company has also placed an order for one 90-in. 
driving wheel lathe. 


THE AMERICAN Locomotive CoMPpaANY has placed orders for a 
6-ft. radial drill, a double traveling head shaper, a locomotive 
axle and journal turning lathe, a 100-1n. wheel boring and turning 
mill, a 60-in. planer and a 32-in. shaper; also for a 50-in. boring 
mill and a 5-ft. radial drill. 


Shops and Terminals 


In a Fire at Depew, N. Y., on July 8, the office and stock 
room of the New York Central car shops were badly damaged. 
Estimated loss $50,000. 


PENNSYLVANIA.—This company has commenced the construc- 
tion of a new two-story machine shop at Mt. Vernon, Ohio, to 
replace a building recently destroyed by fire. 


WESTERN PaciFic.—This company has awarded a contract to 
the W. Murcell Company, San Francisco, for the construction 
of an addition to its locomotive and car shops at Sacramento, 


Cal. 


MositE & QOHIo.—This company has awarded a contract to 
Keeley Brothers Contracting Company, East St. Louis, II., for 
the construction of a roundhouse and shop building at Jackson. 
Tenn. 


Prre MARQUETTE.—This company has awarded a contract to 
M. Babbitt & Sons, Toledo, Ohio, for the construction of terminal 
facilities at Erie, Mich., including a 16-stall roundhouse and a 
machine shop. 


SouTHERN Paciric.—This company has authorized the con- 
struction of a locomotive assembly shop at Los Angeles, Cal.. to 
cost approximately $500,000. Construction of the new building 
will start in the fall. 


Fire damaged the shops of the Kansas City Southern at 
Shreveport, La., on July 11, destroying a building 500 ft. long 
and 85 ft. wide and 72 box cars at an estimated loss of $200,000. 
The origin of the fire was not determined. 


MICHIGAN CENTRAL.—This company has awarded a contract to 
the Ellington Miller Company, Chicago, for the construction of 
an 8&-stall, reinforced concrete roundhouse, a boiler house, an 
office building and sanding facilities at Grand Rapids, Mich., to 
cost approximately $100,000. 


ATCHISON, TopEKA & SANTA FE.—This company has awarded 
a contract to the Truscon Steel Company for the material and 
erection of two of its standard steel buildings 50 ft. by 64 ft. 
and 32 ft. by 150 ft. respectively for its timber preserving plant 
now under construction at National City, Cal. 


PENNSYLVANIA.—An appropriation of $500,000 has been made 
for the construction of a masonry dam in Tipton Valley about 
ten miles east of Altoona, to supply the shops and railroad yards 
with an adequate quantity of water. Over nine million gallons 
of water are consumed every working day by these shops: almost 
double the quantity used by the entire city of Altoona, with its 
population of 70,000. The new dam will he about 400 ft. long, 
78 ft. high and 60 ft. thick at the base. It will involve 18,000 
cu. yd. of excavation and will make a lake 32 acres in extent, with 
a capacity of 250 million gallons. Tipton Run is a pure mountain 
stream very desrable for locomotive uses. 
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PERSONAL MENTION 


General 


F. F. CARBERRY, general fuel supervisor of the Missouri 
Pacifrc, with headquarters at St. Louis, Mo., has been ap- 
pointed superintendent of fuel conservation, with the same head- 
quarters. 


G. N. DeGutre has been appointed manager of the Department 
of Equipment, United States Railroad Commission, succeeding 
Frank McManamy, who has been appointed Interstate Commerce 
Commissioner. 


C. L. Dickert, master mechanic on the Central of Georgia 
with headquarters at Macon, Ga., has been promoted to super- 
intendent of motive power with headquarters at Savannah, Ga., 
succeeding W. H. Fetner, resigned. 


H. A. MACBETH, assistant superintendent of motive power of 
the New York, Chicago & St. Louis, with headquarters at Con- 
neaut, Ohio, kas bcen appointed superintendent of motive power 
and cars of the Wheeling & Lake Erie, with headquarters at 
Brewster, Ohio, succeeding M. J. McGraw. 


Owen J. Brown, whose appointment as superintendent of fuel 
service of the Boston & Maine was announced in the July issue of 
the Radway Mechanical Engineer, was born on June 5, 1886, 
at Peoria, Ill. He en- 
tered railway service 
with the Illinois Valley 
Belt (the operation of 
which has since been dis- 
continued) as a fireman 
in 1906 and a year later 
became a yard clerk. In 
1911 he entered the 
service of the Wabash 
as a clerk in the com- 
pany’s general offices and 
the following year was 
appointed fuel inspector. 
Three years later he was 
promoted to fuel account- 
ant and in 1916 he en- 
tered the service of the 
Boston & Maine as in- 
spector of fuel service, 
which position he was 
holding at the time of 
his recent promotion. 
Mr. Brown had experience in coal mining before he entered 
railway service. He is a member of the executive committee 
of the International Railway Fuel Association. 


O. J. Brown 


Master Mechanics and Road Foremen 


I. E. Sanpers has been appointed master mechanic of the 
Louisiana Railway & Navigation Company of Texas, with head- 
quarters at Greenville, Tex. 


A. J. Flowers, master mechanic on the Central of Georgia. 
with headquarters at Columbus, Ga. has been transferred to 
Macon, Ga., succeeding C L. Dickert. W. A. McCafferty, assist- 
ant master mechanic, with headquarters at Macon, has been pro- 
moted to master mechanic, with headquarters at Columbus, Ga., 
succeeding Mr. Flowers. E. L. Cox has been appointed assistant 
master mechanic, with headquarters at Macon, succeeding Mr. 
McCafferty. 


Oscar G. McPHAIL, whose appointment as master mechanic 
of the Cumberland & Manchester with headquarters at Barbour- 
ville, Ky., was announced in the July issue of the Railway 
Mechanical Engineer, was born on July 24, 1878, at Columbus, 
Ga. After graduating from school in 1894, Mr. McPhail took 
a special course in mechanical engineering and drafting, entering 
the employ of the Georgia, Midland & Gulf in January, 1896, as 
a machinist apprentice. In 1900, he became a locomotive engineer 
on the Southern Railway in which the Georgia, Midland & Gulf 
had been absorbed. From 1604, he subsequently served as round- 
house foreman of the Seaboard Air Line at Savannah, Ga., and 
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air brake man and instructor of the Central of Georgia at Colum- 
bus, in 1907 returning to engine service on the Columbus Division 
of the Central of Georgia. From October, 1913, until his recent 
appointment, he was roundhouse foreman of the Atlanta, Bir- 
mingham & Atlantic under J. F. Sheahan, superintendent of 
motive power; general foreman at Fitzgerald, Ga., and master 
mechanic. 


Car Department 


E. G. CHENOWETH, mechanical engineer of the Chicago, Rock 
Island & Pacific, with headquarters at Chicago, has been pro- 
moted to superintendent of the car department, with the same 
headquarters, succeeding 
J. H. Milton, who has 
been appointed general 
foreman, car department, 
of the Terminal division, 
with headquarters at 
Chicago. Mr. Cheno- 
weth was born on De- 
cember 18, 1875, at Union 
City, Ind., and attended 
Purdue University from 
1895 to 1898. He entered 
railway service in 1895 
as a special apprentice on 
the Erie at Huntington. 
Ind., and until 1901 was 
employed consecutively 
as machinist, air brake 
instructor and foreman 
of the air brake depart- 
ment. He was appointed 
draftsman on the Penn- 
sylvania at Altoona, Pa., 
in 1901, later serving in the same capacity on the Pere Mar- 
quette, the Lake Shore & Michigan Southern and the Philadelphia 
& Reading. Mr. Chenoweth was appointed mechanical engineer 
of the Erie, with headquarters at Meadville, Pa. in 1906. In 
July, 1913, he was appointed assistant superintendent of the 
car department of the Chicago, Rock Island & Pacific, with head- 
quarters at Chicago, being promoted a year later to mechanical 
engineer in charge of car design. He was appointed mechanical 
engineer in charge of locomotive and car design in November, 
1918, which position he held at the time of his recent promotion 
to superintendent of the car department. 


E. G. Chenoweth 


Shop and Enginehouse 


M. J. McGraw has been appointed superintendent of shops of 
the Seaboard Air Line. with headquarters at Jacksonville, Fla. 


Purchasing and Stores 


A. F. ScrMuuHL has been appointed general lumber agent of 
the Pullman Company with headquarters at Chicago, succeeding 
A. F. Jones, assigned to other duties. 


Obituary 


IL W. Henoricks, mechanical superintendent of the Bangor 
& Aroostook with headquarters at Derby, Me., was killed in 
an automobile accident near St. Agatha, Me., on July 12. 


WittramM Morr, retired mechanical superintendent of the 
Northern Pacific, died on June 26 at Tacoma, Wash. Mr. 
Moir was born on July 7, 1851, at Dundee, Scotland. Previous 
to his employment with the Northern Pacific, Mr. Moir was 
associated with the Brooks Locomotive Works at Paterson, 
N. J., and with the Missouri, Kansas & Texas at Parsons, 
Kan. In 1881 he was appointed general foreman of the Northern 
Pacific at Sprague, Wash., and shortly after was promoted to 
master mechanic. He was then transferred to Spokane, Wash., 
in the same capacity and in 1903 was promoted to shop super- 
intendent and after a short period was again promoted to general 
master mechanic of the Western district with headquarters at 
Tacoma. In 1906 Mr. Moir was appointed mechanical superin- 
tendent with headquarters at St. Paul, Minn., in which capacity 
he served for several years and on May 1, 1911, he retired from 
active service. 


fR 


ailway 


Volume 97 


September, 1923 


There has been much complaint on the part of industries in 
various sections of the country over the labor shortage. Many 
people are using it as an argument for 


The the enactment of more liberal immi- 
Labor gration laws. It may not be out of 
Shortage place to point out that a labor shortage 


of this kind is not an unmixed evil. 
Economists seem to agree that there is not now enough goods 
being produced in this country to allow all of the people to 
have all of those things which are regarded as necessary in 
the best interests of the community as a whole, even if these 
products were evenly distributed. It is extremely desirable, 
therefore, that the production be increased. 

There are many labor saving machines and devices of 
merit which have not been used as widely as they should 
be, because of the plentiful supply of labor in this country. 
There are many other labor-saving machines and devices 
which will be devised under the pinch of necessity, if the 
labor shortage continues. ‘These devices not only will in- 
crease the production per capita, but in many cases will re- 
lieve the laborers of hard, tedious, distasteful work. An 
example of this may be seen in the wonderful development 
of the practices in the steel mills during the last generation, 
or in the road-building processes where the best types of 
machinery are used. There are many places in railroad 
shops, enginehouses and car repair yards where the produc- 
tion can be increased without adding to the force, if advan- 
tage is taken of labor-saving and material-handling devices 
of proven merit. Sometimes it takes a near catastrophe to 
force the adoption of improved practices and better ma- 
chinery—in other words, to get out of the rut. The labor 
shortage may therefore prove to be “an angel in disguise.” 


There is a tremendous amount of waste in industry, as was 
most clearly pointed out in the investigation carried out by 
the Federated American Engineering 


Elimination Societies at the suggestion of Herbert 
of Waste Hoover. Probably no technical re- 
Competition search in industry has attracted so 


much attention as has this study. Mr. 
Hoover made this significant statement in the foreword to 
the report: “We have probably the highest ingenuity and 
efficiency in the operation of our industries of any nation. 
Yet our industrial machine is far from perfect. The wastes 
of unemployment during depressions; from speculation and 
over-production in booms; from labor turncver; from labor 
conflicts; from intermitient failure of transportation of sup- 
plies of fuel and power; from excessive scasonal cperation; 
from lack of standardization; from loss in our processes and 
materials—all combine to represent a huge deduction from 
the goods and services that we might all enjoy if we could 
do a better job of it.” 

Most of the factors mentioned by Mr. Hoover are, of 
course, beyond the control of any one railway officer or group 
of officers. Fortunately, however, many agencies are at work 


to develop ways and means of controlling these larger fac- 
tors. Qn the other hand, there are great possibilities for 
eliminating waste on the part of the individuals engaged in 
any one single industry, or even in a small department or 
section of that industry. The difficulty is that too many 
officers and men get into the rut of routine work or are con- 
tent to go along and not give much constructive thought to 
making better use of their time or facilities. Sometimes 
this extends even to the actual waste or destruction of mate- 
rial. The Railway Mechanical Engineer believes that great 
good can be accomplished if a clearing house could be set 
up in the mechanical department where experiences could be 
exchanged as to actual accomplishments in eliminating 
waste, either by making better use of the time of the workers 
or facilities, or by doing away with practices which were re- 
sponsible for the loss and waste of material or energy. 
We have therefore decided to offer two prizes, the first 
one of $50 and the second one of $35, for the best two arti- 
cles which are received on or before November 15, telling of 
actual instances of eliminating such wastes. The judges 
will award the prizes on the basis of the constructive value 
of the suggestions. The details should be clearly given and 
accompanied by illustrations wherever possible. Articles 
not awarded a prize, but which are used for publication, will 
be paid for at space rates. We have been delighted with 
the way in which our friends have entered the recent com- 
petitions which we have held; we have purposely made this 
one of a more general nature, in order that men from all sec- 
tions and parts of the mechanical department may find an 


opportunity to enter it. 
| 


The most important question to be decided by the letter 
ballot of the members of the Mechanical Division this year 
is whether or not the box car designs 


Adopt the proposed by the Car Construction 
Standard Committee are to become the standards 
Cars of the American Railway Association. 


The proposal that the railroads adopt 
and build box cars of standard design has been before the 
railroads for years. The question was brought to an issue 
and work actually started by the former American Railway 
Association, largely through the influence of the late E. P. 
Ripley, president of the Atchison, Topeka & Santa Fe, who 
was dissatisfied with the apparent lack of interest in the 
project shown by the Master Car Builders’ Association. The 
work of the former A. R. A. committee was not completed, 
because of the war, and since the close of the war has come 
into the hands of the successor to the Master Car Builders’ 
Association, the Mechanical Division, which is now an offi- 
cial organization acting for the American Railway Associa- 
tion. 

With the report of the Car Construction Committee pre- 
sented at the June meeting of the Mechanical Division, the 
development of standard box cars has been brought as near to 
a conclusion as it probably ever can be brought by any com- 
mittee. The present Car Construction Committee is as; wide- 
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ly representative as a workable committee can be made and 
the designs produced by a committee of different personnel, 
while they would undoubtedly differ from those now before 
the Mechanical Division, would probably come no nearer to 
completely satisfying all of the members. The discussion 
of the committee’s report at the June meeting brought out the 
fact that the standards proposed leave competition unre- 
stricted, within the limits of the standard details and limit- 
ing dimensions already adopted by the association, in the 
selection of proprietary devices now in general use. There 
has been no question but that the general designs will pro- 
duce good cars—just how good relatively, is an open question 
that can be settled only after a period of service experience. 
Whatever reasons may be given by the individual members, 
therefore, should they not accept the committee’s designs by 
letter ballot, will mean that it is practically impossible for 
the railroads voluntarily to establish standard box car de- 
signs. Any officer who believes that such designs ought to 
be adopted, cannot afford to let the present opportunity 
escape. 


There has been developed a high degree of specialization in 
the processes of many manufacturing industries. In some 


OES: cases, especially where highly de- 
Specialization veloped special machine tools are used, 
in Railroad this has gone so far that little scope 
Shops seems to be left for the exercise of the 


intelligence of the operator. However 
unsatisfactory this may be because of the social problems 
thus created, the fact remains that it has tremendously in- 
creased the volume of output in relation to the amount of 
labor required, with corresponding decreases in manufactur- 
ing costs. 

On first consideration, there seems to be a very meager 
opportunity for the application of similar methods in the 
railroad shop. Here conditions differ from those found in 
industry, in that similar repair operations are seldom exact 
duplicates. Each locomotive, each car, and to some extent 
each similar detail presents special problems, the ultimate 
solution of which must be left to the intelligence of the work- 
man. 

But though the limits of specialization may be much more 
restricted than in manufacturing industries, there are in- 
creasing evidences of a marked tendency toward successful 
specialization in the locomotive and car repair shop. For 
some time there has been a growing disposition to replace the 
pit gangs, once so generally employed in the locomotive shop, 
with specialist gangs each responsible for a more or less re- 
stricted group of operations. | 

During the shop crafts’ strike last year it was found pos- 
sible to make satisfactory equipment repairs with organiza- 
tions in which the entire force was made up of hastily trained 
specialists each of whom knew but one job.: And further 
evidence that such an organization is not without merit is 
contained in an article, elsewhere in this issue, describing 
the methods employed by the Morgan Engineering Company 
in its contract locomotive repair shop. Without experienced 
locomotive men, either among the supervisors or in the ranks, 
this company successfully undertook the repairing of loco- 
motives on a commercial basis with an organization in which 
a comparatively small percentage of the employees can even 
be rated as mechanics. Specialization has been developed 
to a high degree and in a large measure is responsible for 
the successful operation of the plant. 

In calling attention to the success with which specialized 
methods have been emploved in the repair shop, it is not the 
purpose to advocate that railroad shops be operated with 
complete forces of semi-skilled men whose competence is 
limited to one or two operations. 
no fully qualified mechanic is capable of performing every 
opcration in his craft with equal facility and that output in- 
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creases with the steadiness of application to and the fre- 
quency of repetition of a given job by the employee. Further- 
more, the highest degree of specialization practicable in the 
railroad shop leaves ample scope for the exercise of the 
highest degree of intelligence leading to the development of 
expert knowledge of the job and its relation to the service- 
ability of the equipment. In the locomotive shop it has been 
found that the specialist to a large extent becomes his own 
supervisor and a real assistant to the general foreman. All 
of this makes for well-balanced, smooth-running organization 
and has been found to spell ‘‘output” in railroad shops where 
specialization has become the practice. 


Engine terminal management in many respects is the most 
difficult job in the mechanical department. The back shop, 
for instance, controls the balance be- 


The Engine tween the classes of repairs under way 
Terminal | at any time, the engine terminal takes 
Competition | whatever work comes in. Direct re- 


sponsibility for keeping down engine 
failures lies with the engine terminal and not with the back 
shop; and yet the terminal has to turn the power to meet the 
requirements of the transportation department rather than its 
own need for time in which to make repairs. Most terminals 
have peaks of activity at certain hours during the day, and 
few of them are ever adequately equipped with time and 
labor-saving facilities, either for floor or machine work. Both 
of these conditions make it especially difficult to avoid the 
wasteful employment of labor. 

It is because the management problems thus created are 
not readily solved that in last month’s issue of the Railway 
Mechanical Engineer we announced a competition in which 
prizes of $50 and $35 will be awarded to the authors of the 
two papers containing the most constructive suggestions (1) 
for expediting the turning and dispatching of locomotives, 
(2) for simplifying inspection and repairs and (3) for keep- 
ing engine failures at a minimum when heavy business does 
not permit much time in the hands of the mechanical de- 
partment. For instance, consideration has been given in 
some terminals to the development of a comprehensive sched- 
ule of running repair cycles by which the attention to be 
given each locomotive as it comes into the terminal can very 
largely be anticipated. And many simple shop-made de- 
vices have been developed with which the shortage of facili- 
ties has in a measure been overcome. What measures have 
you found successful in your terminal in meeting any one 
or all three of the conditions enumerated above? We are not 
interested in the operation of the ideal terminal layout, but 
in the methods of management by which you are getting the 
most out of the plant as it stands. There is still time to tell 
us, if you have not already done so, but the papers must be 
received at our office of publication, 30 Church Street, New 
York, not later than October 15. Any papers, other than 
the prize winners, which we publish will be paid for at space 
rates. 


Some of our friends have criticised us for pounding so in- 
cessantly on the necessity of better training for foremen and 
others holding supervisory positions. 

Training _ Let it therefore be clearly understood 

of that we have the greatest appreciation 
Foremen for the loyalty of the foremen and for 

the splendid records which they have 

made, especially during recent years. It is not our intention 
to criticise them, but rather to pave the way for increasing 
their opportunities and giving them a larger place in the 
mechanical department organization. Those supervisory ofħ- 
cers who come in intimate contact with the rank and file are 
key men. That they have not always functioned as effective- 
ly as they might is in a large degree due to the fact that the 
managements have failed to recognize this and the foremen 
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have been handicapped by not being fully informed as to 
difficulties under which the road was operating and as to 
the policies of the management; they have not even been edu- 
cated as to the simple economics of railroad operation so far 
.as it concerned the relations of their own department to the 
organization as a whole. 

It is vitally important that the foreman should act as an 
interpreter to the men of the policies of the management and 
the difficulties confronting it, and to the management of the 
feelings and attitude of the men. . To do this properly re- 
quires a very considerable amount of educational training 
along various lines. Real foremanship is not a job but an 
art. A foreman should be given every opportunity of learn- 
ing those things which will help him to be a better and more 
successful leader. The task of having to lead and direct 
large numbers of men in industry is so comparatively new 
that it has not been very well understood until within recent 
years. There is ample material now available, however, so 
that there is no excuse for the foremen and officers not being 
fully informed in these respects. 

It has been found that the development of foremen’s clubs 
and foremen’s get-together meetings can be approached with 
excellent results during the fall months and before the severe 
winter weather comes on. Programs should be developed 
now and meetings arranged for the coming months. Plans 
are being made along these lines on several roads. The 
movement can only be extended as generally as it should be, 
however, by having the co-operation of all of the men in 
supervisory positions. An expression on the part of the fore- 
men at a shop, for instance, for the need of an educational 
program of this kind, would undoubtedly be greatly appre- 
ciated by many of the managements. It may not be out of 
place to suggest the rereading of the discussions by Messrs. 
Bentley and Demarest on shop management problems at the 
June meeting of the Mechanical Division, reported in the 
July number of the Railway Mechanical Engineer. 


A good workman is known by the condition of his tools, 
and machinists who attempt to perform drilling, reaming or 
milling operations with dull tools are 


Drill and either ignorant or careless and certainly 
Reamer cannot qualify as efficient workmen. 
Grinders Viewed in the aggregate, the amount of 


drilling, reaming and milling work in 
railroad shops is almost staggering and the loss to the rail- 
roads is proportionately great when the tools used for this 
work are maintained in any but the best possible condition 
for efficient cutting. Greater power is required to operate dull 
tools; the time required for a given operation is longer, and 
the resultant work produced is inferior in quality. In view 
of these facts, it is apparent that too much attention cannot 
be given to the condition of cutting tools. 

It is impossible for the proper attention to be given to 
cutting tools without suitable equipment in the toolroom in 
the way of drill, reamer and cutter grinders. Probably few 
railroad shops worthy of the name are without twist drill 
grinders, since the practice of re-conditioning twist drills by 
hand grinding is long since out-of-date. Great care should 
be taken, however, to see that these grinders are properly 
adjused to turn out satisfactory work. There are only 
a few essential requirements in grinding a twist drill to 
make it cut efficiently. These requirements are absolutely 
essential, however, and the modern twist drill grinding ma- 
chine is so designed as to take care of these requirements 
automatically, producing a drill which—as relates to the 
shape of the two cutting lips—is practically perfect. Present 
twist drill grinding equipment in railroad shops should be 
carefully examined to see if it is turning out work of this 
character and if not, it will unquestionably pay to install the 
more modern type of twist drill grinder. 

The maximum effective service or life of reamers and 
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milling cutters cannot be obtained unless they are sharpened 
on one of the plain or universal grinding machines which has 
been built for that purpose in accordance with correct prin- 
ciples of design. Plain cutter and reamer grinders are avail- 
able for simple operations such as grinding straight, spiral, 
or angular milling cutters; straight or taper reamers; shell or 
end mills, and similar tools. Universal grinders are used to 
sharpen straight, taper or rose reamers; bevel, spiral, form, 
or end-milling cutters; taps, countersinks or counterbores. 
Universal grinders can be used for grinding straight or taper 
arbors and also for small internal grinding jobs. The uni- 
versal tool grinder is essential wherever there is a variety 
of cutting tools to be kept. in serviceable condition and its 
cost of installation will be repaid many times in the in- 
creased production or longer life of cutting tools, decreased 
power consumption and cost of operation; also a noticeably 
better morale among the workmen who have not the incentive 
to get results when handicapped by dull tools. In general, 
it will pay railroad men to benefit by the advice of the 
manufacturers as to type of grinding wheel and method of 
set-up and it is particularly important to secure all the at- 
tachments needed for their efficient use. 


What Our Readers Think 


Additional Comment on C. M. & St. P. 
Method of Center Sill Analysis 


Butier, Pa. 
To THE EDITOR: 

In the August issue, L. K. Sillcox takes exception to the 
writer’s assumptions relative to center sill analysis which ap- 
peared in the November, 1922, issue. 

The writer wishes to call attention to the fact that these 
assumptions were not put forward dogmatically but were 
merely suggested for the consideration of your readers. The 
assumptions, however, are not unwarranted, as Mr. Sillcox 
states; in fact they are more logical than those submitted by 
him in the original article which called forth the discussion. 
Flat car center sills were not discussed; the sills in question 
are those of a gondola car with trussed sides and ends. 
These members are very rigid in comparison to the rigidity 
of the center sills and so the assumption that the center sills 
of this type of car may be considered as a beam fixed at its 
points of support, is quite reasonable. Moreover the writer’s 
assumptions show greater stress at the bolsters and less at the 
center of the car while those of Mr. Sillcox show less stress 
at-the bolsters and more at the center. If the latter were 
nearer the truth than the former, we should find the center 
sills damaged at the center instead of at the bolsters; the evi- 
dence found in any repair yard confirms the former. © 

The A. R. A. requirements for center sill area have been 
changed from 20, to 25, to 30, and to 28 sq. in. during a 
short period of time. What the area should be is still an 
open question, for’ even at the recent A. R. A. convention 
this subject received considerable discussion without any 
definite conclusion. Requirements for prescribed fibre 
stresses due to given loads, are meaningless unless the as- 
sumptions for computing the stresses are also laid down. 

Mr. Sillcox states that the clattering observed in a string 
of cars upon which a car has impinged, indicates the initial 
blow to be transmitted from one car to the other down the 
track. This statement is correct but it should be noted that 
the clattering subsides as the end of the string is reached, 
showing that each car has taken part in dissipating the 
energy of the initial impact. The important point, however, 
is that the clattering between the first and second cars of the 
string, does not take place until after the, first car has re- 
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ceived its maximum blow; the clattering between the second 
and third cars does not take place until the second car has 
received its maximum blow; and so on until the energy has 
been dissipated. This statement may be verified by a study 
of the diagram on page 160 of “Draft Gear Tests of the 
U. S. Railroad Administration.” The diagram shows that 
at the time of maximum compression, the struck car has 
moved only 1.10 in. from the point of initial contact while 
the impinging car has moved 6.49 in. from this point. The 
clattering between the struck car and its neighbor would just 
about begin with a movement of 1.10 in., especially if the 
slack was not bunched. Even though some clattering were 
present at this instant, the force between these cars could 
not be great because when the unresisted slack is deducted 
from the 1.10 in. of total movement there is left very little 
resisted movement. The writer did not assume the entire 
end shock to be dissipated within the car structure but used 
the accepted load of 250,000 1b. 

There surely was no intent to offend anyone by making 
the statement that the field of research in car design has 
hardly been touched. The choice of construction in present- 
day designing is largely a matter of precedent which in many 
cases antedates the use of steel cars. Even Mr. Sillcox, in 
his August communication, states that “in publishing the 
articles describing the C. M. & St. P. designs there was not 
the slightest intention of producing something new which 
heretofore has not been done... .” The amount of loss 
and damage charged to defective equipment on Class I rail- 
roads for January and February was $865,361. The April 
issue of the National Geographic Magazine contains some 
statistics which divides the life of a freight car per year as 
follows: About four weeks running loaded, eleven weeks run- 
ning empty, six weeks in switching service, five weeks in 
repair yards and the balance in idleness due to various 
factors. The number of cars in the United States is given 
as 2,348,000. It is true that parts of the car such as truck 
side frames and bolsters, draft gears, wheels and brake 
shoes have been carefully investigated. However, the com- 
paratively short life of the car, the damage charged to its 
defects and the time spent in the repair yard compared with 
the time running loaded, -are direct indications that there is 
room for more intensive, constructive research. The profit 
of such research to the railroads becomes obvious when the 
number of cars and their invested value are considered. 

WENDEL J. MEYER. 


A Stitch in Time 


Kansas City, Mo. 


To THE EDITOR: 


On page 236 of the April, 1923, Ratlway Mechanical 
Engineer, L. K. Sillcox, general superintendent of motive 
power of the Chicago, Milwaukee & St. Paul says in part: 
“What the mechanical department expects from the loco- 
motive terminal is to derive from it a medium by which 
locomotives may be cared for and maintained properly, 
promptly and cheaply and from which locomotives may be 
consistently delivered to the transportation department with 
the result that the serviceable hours per locomotive per day 
and the serviceable days per locomotive per year may be 
increased to a maximum.” There is no doubt that many 
railroad men hold the same view as Mr. Sillcox. In fact. 
it is easy to understand what it means to transportation to 
increase the number of hours or even minutes that a loco- 
motive cam haul its tonnage without interruption. The 
astonishing figures given by G. S. Goodwin in the 1915 pro- 
ceedings of the American Railway Master Mechanics’ Asso- 
ciation showed that engines actually were moving tonnage 
only 4 hr. and 16 min. out of each 24 hr. of the day. 

The following instances of typical roundhouse experience 
illustrate by inference what could be done with a little fore- 
thought and co-operation on the part of all concerned to 
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improve conditions and increase locomotive revenue hours. 
Referring to the roundhouse records at a certain large 
terminal on July 8, 1915, an engineer reported the following 
work: ‘Change water in boiler; right injector will not work. 
The transportation department requested that this locomotive 
be returned to service as soon as possible, and the injector 
was therefore repaired and the boiler filled with fresh water 
and fired. With the steam at 60 lb. the injector was tried 
but did not work right. The tank was examined and found 
with very low water. It was decided to move the locomotive 
to a water crane, fill the tank and raise the steam pressure to 
100 Ib. the crew in the meantime being called. Finally, 
with 100 lb. of steam and the tank full of water the injector 
still would not work properly. As the injector had been 
examined, the trouble was plainly with the feed water ap- 
paratus which was a syphon with a strainer on the bottom of 
the suction pipe inside the tank. The strainer was found 
clogged with foreign matter, which could not be removed 
without draining the tank of 7,000 gal. of treated water. 
The second instance selected at random occurred on De- 
cember 4, 1918. The right tank hose nut on a locomotive 
dropped off the feed pipe end and the crew tried to close 
the tank valve which was of the socket type. The valve stem 
could not be turned so they attempted to couple up the hose 
while the water was running and failing in this applied a 
plug. After all their efforts and getting wet to the skin the 
crew measured the water in the tank and found that there was 
not enough water to run the locomotive to the next water 
station! Their feelings can be readily imagined! Another 
engine was ordered to pick up the train and defective engine 
and proceed to the terminal. As this was on a Saturday with 
a Sunday layover there were not enough men on duty to 
make repairs and the locomotive laid over until Monday 
causing a shortage of one locomotive on Monday merning. 
Delays and troubles similar to those mentioned are largely 
avoidable. They can be prevented by the development of 
competent, careful inspectors and repair men at the terminals 
and by the co-operation of all in reporting and correcting 
conditions which may cause delays. i 
W. F. Ports. 


New Books 


Car LicutinG BY ELecrricirY. By Charles W. T. Stuart, 352 
pages, 6 in. by 9 in., 250 illustrations, bound in cloth. Pub- 
lished by Simmons-Boardman Publishing Company, 30 Church 
Street, New York. 


This book has been written to meet the need of the practical 
man as well as the engineer and the student. For those 
engaged with the construction, operation, inspection and 
maintenance of car lighting equipment it provides a prac- 
tical discussion of the subject couched in language intel- 
ligible to the average non-technical reader. The text gives a 
brief history of railway car lighting; a general description 
of the three electric systems used—straight-storage; head-end, 
and the axle-generator systems—and a detailed description of 
the construction, installation, and operation of the various 
axle-generator systems, with the regulating apparatus, trans- 
mission, storage batteries, lighting circuits and fixtures. The 
testing and inspection of car lighting equipment is also dis- 
cussed and many of the special tools developed for use in 
repair work are described. The present stage of develop- 
ment of direct-drive equipment for the axle-generator system 
of car lighting is described briefly, and there is also appended 
the specifications covering the car lighting standards and 
Recommended Practices of the American Railway Associa- 
tion. The term “profusely illustrated” may very properly 
be applied to this work; the many photographs, drawings, 
and charts, directly “tied-in” with the text, give a very com- 
prehensive presentation of the subject. The book should 
prove immensely valuable to men interested in car lighting. 
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There Ave No Working Pits in the Morgan Locomotive Erecting Shop 


Ordnance Plant Makes 


Locomotive Repairs 


Morgan Engineering Company Adapts Buildings to Railroad | 
Contract Work with But Few Changes 
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OLLOWING the war, thé Morgan Engineering Com- 
pany, manufacturers of overhead cranes and other heavy 

- -mill equipment, Alliance, Ohio, found itself with a large 
plant, unequipped except with cranes, that had been built 
for the manufacture of heavy ordnance. The demand for 
outside capacity for heavy locomotive repairs, which developed 
after the drastic curtailment of mechanical department forces 
on the railroads in 1921, led to consideration of the utiliza- 
tion of this plant as a contract locomotive repair shop. Ac- 
cordingly, after a satisfactory form of. contract had been 
worked out, which required the development of a base, suffi- 
ciently detailed to cover all usually performed operations 
while still retaining a degree of flexibility which would 
take care of all work the need for which becomes evident 
only after a locomotive has been stripped, an organization 
was developed and operations started. 

The first engines were repaired during the latter part of 
1921. Owing to unsettled labor conditions, however, opera- 
tions did not actively get under way until the fall of 1922. 

A floor plan of the building in which the locomotive re- 
pair work is conducted, is shown in the drawing. The 
building consists of what may be termed a header bay, 840 ft. 
long by 90 ft. wide, from one side of which opens a series 
of parallel bays extending out at an angle of about 34 deg. 
from the header bay. As these bays all terminate in a single 
end wall, they vary in length from about 115 ft., in the case 
of the short bay opening into the header bay nearest its 
southern end, to about 530 ft. for the east bay opening from 
the north end of header bay. The building is of steel 
frame construction with brick curtain walls at the lower 
portion of the sides of the building, above which there is an 
unbroken expense of steel sash. Additional light is admitted 
through glazed openings in the roof. 

This building is located in an enclosure adjoining the 


south end of the main plant yard, in which its manufacturing 
operations are conducted. The two enclosures are separated 
by. a. street, but communication is maintained between them 
by continuous industrial tracks and by the plant roadways, 
over which material is transported by motor truck. 


The Erecting Shop 


The most interesting feature of the locomotive repair shop 
is the method of handling erecting shop work. The erecting 
shop occupies the long bay from which open the parallel bays, 
and has floor space for 70 locomotives in addition to those on 
the stripping and wheeling tracks. This building originally 
was not equipped with pits and had but two tracks running 
through it, one along either side. With practically no 
changes in the floor construction it has been adapted to ef- 
fective use as a locomotive erecting shop by the portable 
structural steel stools on which the locomotives are supported. 
These are of sufficient height to permit work to be done under 
the engines after they have been stripped and placed on their 
“spots” without the necessity of floor depressions and with 
better lighting under the locomotives than normally found 
where they are set over pits. The only change in this shop 
has been the construction of pits along the track on the east 
side, which is used as a wheeling and finishing track. As 
will be seen from the illustrations, the locomotives are placed 
on their spots in “echelon” so that the tubes may be re- 
moved from the front end of one locomotive without inter- 
ference from the locomotive next in front of it. 

At the north end of the erecting bay is what is known as 
the testing block. Here the first spot in each of the four rows 
between the stripping and wheeling tracks is devoted to the 
making of hydrostatic tests. 

The erecting bay is served by three Morgan cranes, all 
operating on the same ways. The capacity of the first toward 
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the north end of the shop is 75 tons, of the next, 40 tons, and 
of that toward the south end of the shop, 25 tons. Slings are 
used at both ends of the locomotives when lifting with the 
cranes. In moving a locomotive about the shop, the sling 
from the 75-ton crane is placed around the barrel of the 
boiler just ahead of the firebox, while the 40-ton crane lifts 
the front end. l 

The stripping track accommodates six locomotives. Here 
the engines are completely stripped, the parts removed to the 
lye vat, cleaned and delivered to the machine shop by the 
stripping gang. After stripping, the locomotive is unwheeled 
and moved to:the “spot” assigned to it, where the boiler, 
frame and cylinder work is done. When ready to be as- 
sembled, the boiler and frames are moved by crane to the 
wheeling track. This track has a capacity for ten engines, 
on seven stations. The first two pits, starting from the north 
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partments which occupy the parallel bays opening into the 
erecting shop. Like the erecting shop, each of these bays 
is well equipped with overhead cranes, and a comparatively 
small amount of special equipment has been installed. 
Starting at the south end of the erecting shop, the first of 
these bays is occupied by the flanging department. This 
bay is about 50 ft. wide and is served by one 40-ton overhead 
crane. It is equipped with an annealing furnace, three open 
fires and one hand and one pneumatic flanging clamp. 
The next bay, which is about 90 ft. wide, is occupied by 
the flue shop, the arrangement of which is shown in one of 
the photographs. The equipment includes three welding sets, 
each consisting of a Draper hammer and a Ferguson fur- 
nace. One of these is used on superheater flues and the other 
two on tubes. These facilities are arranged along the south 
wall of the bay. Two Ryerson flue rattlers of the wet type 


Looking Down 


end of the building, are devoted to wheeling. After the 
binders have been put up, each engine is moved from one 
of these two pits to the next station. Here one pit is devoted 
to the application of piping, superheater units, lagging and 
jackets. One pit is also assigned to the next station, where 
the cab is put on and the motion work, crossheads, pistons 
and main rods applied. The locomotive is then moved to 
one of the next two pits, which constitute the valve setting 
station. Here rollers are put under the engine and the 
valves set. At the next station the grate, grate rigging, ash 
pans and brake rigging are put up. Then, on the next pit, 
the cylinders are closed, piping completed and the steam 
piping and superheater units subjected to hydrostatic test. 
The locomotive is then moved to the final station inside the 
building where the tank is coupled up and the engine pulled 
out of the shop, ready to be fired up. 

Locomatives are broken in on the tracks of the Morgan 
Engineering Company, some of which are long enough to 
permit of thorough testing. When accepted by the inspectors 
representing the railroad company, the rods are taken down 
and the engine prepared for shipment. 

The progress of the engine from the wheeling pit to the 
outside of the shop usually requires from five to six days. 
Should any unexpected delay hold up the progress of an 
engine on this track, it is moved out of the way by the 
cranes so that those behind it are not thrown off schedule. 


Boiler Shop and Fittings Department 
The drawing shows the general arrangement of the de- 


the Flue Shop 


have been placed on the shop floor at the east side of the bay 
near the erecting shop, one of which can be loaded and un- 
loaded by crane, while the other requires manual loadings. 
The flues are tested under 100 1b. air pressure, submerged in 
water. ` 

Owing to the practice of the Morgan Engineering Com- 
pany of taking in as many locomotives as the available 
erecting floor space will permit, irrespective of the number 
on which work is actually being performed, a large number 
of sets of tubes are stored in the flue shop. Instead of pro- 
gressing from one operation to another with no intermediate 
handling, the practice is to complete each operation on each 
set of tubes, after which the entire set is moved by crane to 
the station of the next operation. 

The outer end of the third bay is occupied by the boiler 
shop for laying out firebox sheets. The remainder of this 
bay is devoted to the repair of detail fittings. On the west 
side are located a battery of six small engine lathes, a small 
shaper and one Lassiter-Milholland staybolt machine. The 
latter machine gives an output of 350 staybolts, turned and 
threaded, in 12 hours. On the east side are located two 
planers which are used on shoes and wedges, as well as 
one small combination open-side planer and shaper. This 
bay is approximately 50 ft. wide and is served by one 10- 
and one 25-ton crane, the heavier crane being located toward 
the erecting shop end. 

The next bay to the east, which is approximately 90 ft. 
wide, is devoted to heavy boiler work. Here the work on all 
boilers requiring new fireboxes or back, ends>is completed 
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before the boilers are returned to the erecting shop. This de- 


partment is provided with one vertical and one horizontal 
purich, a vertical shear and a radial] drill for drilling tube 
sheets. The shop is not equipped with a heavy bending roll 
and all firebox or boiler shell sheets requiring bending are 
sent outside. On the east side of this bay is located a test- 
ing block for superheater units. Here all units are tested and 
inspected as they are removed from the locomotive, to locate 
those requiring renewal. After the units have passed this 
test, they are stored in sets in the next bay, so piled that 
all header joints are accessible. The joints are ground with a 
portable machine as they lie in the pile. 

This bay is equipped with one 25-ton crane toward the 
south end, and a 40-ton crane toward the erecting shop end. 
The floor space at the inner end of the bay is available for 
spotting a number of locomotives. Engines to be placed in 
this space, after being unwheeled, are moved by the erecting 
shop cranes to the wheeling track on the east side of the 
erecting bay, and placed on two car trucks provided with 
heavy timber bolsters. The engine, thus mounted, is then 
hauled into the lateral bay, over the track shown in the 
drawing, by using a cable attached to the 40-ton crane. This 
brings it under the cranes of the lateral bay, by means of 
which it can be moved to its assigned space on the floor. 

The outside bay is about 50 ft. wide. It is devoted to 
engine truck repairs, cabs, and superheater unit storage. 
Space is also provided in this bay, just off the erecting shop, 
for lagging storage and reclamation. No provision is made 
for remolding broken lagging. Broken material is pul- 


verized and tempered for bulk use in plastic form. 

This bay, which is equipped with two 10-ton cranes, was 
formerly used as a tender repair shop. Tender work, how- 
ever, has now been transferred to one of.the buildings in the 
manufacturing plant, which was formerly occupied by the 
iron foundry. | 
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Work Can Not Be Standardized 
The work of the shop is necessarily affected by the fact 


‘that the shop is usually working on locomotives for from 


seven to ten different railroads, each of which has its own 


standards, not only as to the type and size of details, but 


as to shop methods. This is particularly true with respect 


Pits Have Been Provided Under the Wheeling Track 


s 


' to the boiler work, All boiler welding is done by the elec- 


tric process, but in some cases the specifications require that 
the fireboxes be welded on the inside with the welds rein- 
forced on the outside; in some cases fireboxes are welded com- 
plete, while in others, part of the seams are riveted and part 
welded; some of the roads require that the flues be welded in 
the firebox end, and others have the superheated flues welded 
at both ends, while some roads do not weld the flues at all 
until after the locomotive has been in service for some time. 
All firebox sheets must be hand flanged as the contracts 
with each road usually include locomotives of so many dif- 


w types that it is impracticable to provide flanging dies. 
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Layout of Morgan Engineering Company Locomotive Repair Shop 
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Each railroad has its own inspection organization, and 
both the Morgan Engineering Company and the railroad 
inspectors are provided with complete sets of drawings of the 
locomotives passing through the shop. Much of the material, 
particularly brass and iron castings and all special fittings, 
are furnished by the railroad. Each railroad is provided 
with its own storehouse in charge of its own storekeeper. 
These stores are housed in small buildings of frame construc- 
tion, adjoining the south wall of the parallel bays. 


Shop Organization 


All heavy machine work, such as that required on run- 
ning gear parts, motion work, cylinders and other castings, 
is handled in the machine department of the manufacturing 
plant, where the parts are routed through the shop and sug- 
signed to machines along with the material going through 
the plant on production jobs. All blacksmith operations, as 
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Detail Fitting Department, Looking Toward the Erecting Shop 


well as machine operations, are also handled at the m:nu- 
facturing plant. 

To a large extent the employees engaged in locomotive re- 
pair work, aside from those in the manufacturing depart- 
ments, are semi-skilled men, rather than fully qualified 
mechanics. The work is, therefore, specialized in all de- 
partments under the jurisdiction of the superintendent of the 
locomotive repair department. 

In the erecting shop, most of the gangs are small and high- 
ly specialized, working under gang leaders. The stripping 
gang, to which brief reference has already been made, is one 
of the largest, including a foreman, two gang leaders and 
25 men. 

A special gang is organized to handle work such as boring 
cylinders, valve chambers, putting on new cylinders and 
frames, etc. Motion work, shoes and wedges, spring rigging, 
brake rigging, lagging, jacketing, pipe-fitting, rods, wheeling 
and binders, headlight and lighting equipment, truck repairs, 
tank repairs, and running test work is each in charge of a 
separate gang. The detail fitting department, in which about 
75 men are employed, is in charge of a foreman, who has 
two assistant foremen, one in charge of the machines and the 
other of the fitting. All work pertaining to wheeling the 
locomotives and the motion work is in charge of one fore- 
man. Another foreman supervises the spring rigging and 
shoe and wedge work. A third is in charge of all other work 
on the wheeling track. All welding and cutting work is 
handled by one gang, which is in charge of a foreman. There 
is one general foreman in charge of the machinist and floor 
work and another in charge of the boiler department. Prac- 
tically none of the supervisors, or of the employees have had 
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previous railroad shop experience. The organization has 
been built up from the Morgan Engineering Company’s own 
personnel. 

Eighty per cent of the men in the boiler department are 
also semi-skilled specialists. In this department, one gang 
does nothing but remove sheets which are to be renewed. The 
sheets are then taken to the laying out department, where 
the new ones are laid out, punched, sheared and made ready 
for the fitters. The fitting gang then assembles the sheets 
ready for the welders or riveters. The welding is performed 
first, after which the rémaining joints are riveted and 
caulked. The staybolts are then applied, followed by the 
crown bolts, each operation being performed by a separate 
gang. The boilers requiring new fireboxes or back ends are 
removed to the boiler shop. After the above operations have 
been completed, each boiler is sent to the test block, where 
it is washed out and the tubes applied. It then receives a 
hydrostatic test and is placed back on its assigned “spot” on 
the erecting floor where a miscellaneous gang cleans up any 
work developed as a result of the test. The testing block 
gang takes care of all boiler work which develops during 
the running test after the locomotive has left the shop. 

During the month of June, there was an average of about 
1,000 men actually working on locomotive repairs, approxi- 
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Structural Steel “Stools” on Which Locomotives are Supported 
mately 250 of which were boiler makers and helpers, 300 
were employed in the machine and forge departments, and 
450 on the erecting floor, air brake repairs and tank shop. 

During the month of June the output was 36 locomotives. 
none of which, of course, required less than Class 3 repairs— 
many of them running very heavy. Of the 40 engines com- 
pleted during the month of July, two boilers required com- 
plete new back ends; seven required new fireboxes; 20 re- 
quired new back tube sheets, door sheets and inside side 
sheets. The remaining 11 required either new back flue 
sheets or new side sheets and patches. 


ama pees Ae ees 


Locomotive Service Tests on the N. C. & St. L. 


Engine with Nicholson Thermic Syphons Runs Against One of 
Similar Design Not So Equipped 


URING the early part of the present year the Nash- 
D ville, Chattanooga & St. Louis made a series of road 
tests of two Mikado type locomotives of similar di- 
mensions, one of which was equipped with Nicholson ther- 
mic syphons, to determine a comparison of the performance 


of thermic syphon-equipped locomotives with others not so 


equipped. The results of these tests are of interest in that 
they confirm the results which have been obtained in similar 
tests on other railroads, in which the locomotives equipped 
with the syphons have invariably shown a reduction in fuel 
consumption per one thousand gross ton miles. 

A comparison of the principal dimensions of the two loco- 
motives is shown in one of the tables. It will be seen that, 
while they are generally similar, there are a number of slight 


was turned out of the back shop about 40 days prior to the 
tests and was in good condition. Throughout all of the test 
runs the same crews operated both locomotives, which are 
equipped with stokers, and were fired by a traveling fireman. 

The tests were made on the Chattanooga division between 
Nashville, Tenn., and Cravens, a district 149 miles long. 
Southbound, there are two ruling grades, one about five miles 
long, of 0.92 per cent and the other about seven miles long, of 
0.93 per cent. Northbound, there is one ruling grade of 0.94 
per cent, six miles long. In addition to these grades, there 
are pusher grades, where a helper is used in both directions, 
over the Cumberland mountains. | 

A dynamometer car was used for recording the speed, 
drawbar pull and the location of throttle and reverse lever 
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N. C. & St. L. Locomotive No. 660 Equipped with Nicholson Thermic Syphons 


differences. The cylinders of engine No. 651 are of slightly 
larger diameter than those of engine No. 660, the syphon- 
equipped locomotive, while the driving wheels -of the latter 
locomotives are three inches larger in diameter than those of 
the non-syphon locomotive. These differences in dimensions 
account for the difference in the tractive effort, which is 
58,300 lb. for locomotive No. 651 and 54,800 lb. for loco- 
motive No. 660. 

The only other difference worthy of comment is in the dis- 
tribution of the heating surface. Engine. No. 660, which is 
one of 12 new Mikado type locomotives equipped with ther- 
mic syphons delivered to the Nashville, Chattanooga & St. 
Louis in November, 1922, has five more superheater units 
than the earlier class to which engine No. 651 belongs, and 
26 less 214-in. tubes. The result of these differences is that 
the new locomotive has 139 sq. ft. less tube and flue heating 
surface and 110 sq. ft. more superheating surface. Both 
locomotives have the same size firebox, the only difference in 
firebox heating surface being that resulting from the applica- 
tion of two syphons, which are installed with two of the four 
arch tubes used in the older locomotives. Including arch 


tubes and syphons, engine 651 has a total of 317 sq. ft. of- 


firebox heating surface, while engine 660 has a total of 371 
sq. ft. of firebox heating surface. 

Owing to the fact that a smaller tender is used with the 
new locomotives, there is a difference in the total weight of 
engine and tender of approximately 16,000 Ib. in favor of the 
new locomotive. 

The syphon-equipped locomotive had been in service about 
60 days prior to the beginning of the tests. Locomotive 651 


positions. Water calculations were made by measuring the 
water before and after filling the tank and coal calculations 
were made by measurement of the amount of coal in the tank 
before the beginning and after the completion of each run. 
The tests were made with through tonnage freight trains, 
with a tonnage rating southbound of 1,890 tons and north- 


DIMENSIONS OF Locomotives Usep In N. C. & St. L. THermic SyvpHor 


Tests 
Without bifida 
syphons syphons 
Locomotive No. ....cccc ce ccce ccc ee sr encseene 65 660 
ype sk aweeeies PTC Tre ae ee err Mikado Mikado 
Tractive force, Ib.....s.eeessesessessossosecoo 58, 54,800 
Weight on drivers, Ib...... ccc cee we senescence 220,000 220,000 
Weight of engine and tender in work. order, Ib. 481,340 465,000 
Cylinders, diameter and stroke, in..........-.. 26 5/16 by 30,26 by 30 
Diameter driving wheels, in...........cecese8 60 63 
Heating surface, sq. ft., 514- ein, flues.........6 1,090 1,231 
214 -in. tubeg 6 oid ca Seiwa cawd eee eneee 2,407 2,127 
LYODOK 66s hi iaens aera sans ee aes uaa 290 2 
Arch tubes ....sessssssssssosssooooseos 27 12.5 
Syphons essee secre seer enewew seen enews 68.5 
Total, evaporating .ccsccccesewcessasscee 3. 814 3,729 
Superh eater reaa esna e ves Sane eu as 992 
Firebox, length and width, in...........e.e0e- 114% by 84% 114% eet 84% 
Grate area, sq. ft... ccceseecsceeecccrceeners 6.7 
Tender capacity, water, gal........sessessoses 10, 187 9, 789 
Bl tons ice Weekes ae hove ewes i 16 16 


bound of 1,600 tons. The tonnage was calculated by using 
the stenciled weight of empty cars and the scale weights of 
loads, taken from the bills. 

Test data were compiled for three trips southbound and 
four trips northbound. The average results of test trips in 
both directions are shown in one of the tables. Southbound, 
the average conditions were favorablefor the nen-syphon 
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620 


locomotive. The trip with this locomotive included an 
average of 1 hr. 15 min. less dead time than those with the 
syphon-equipped locomotive and the atmospheric tempera- 
ture averaged more than 12 deg. higher. Both the average 
trainload handled by the syphon-equipped locomotive and 
the average speed while running was higher than for the 
other locomotive, and the fuel consumption per thousand 
gross ton miles was 9.91 per cent less. Comparing the per- 
formance on a drawbar horsepower-hour basis, the syphon 
locomotive showed a fuel consumption of 4.02 per cent less 
than the other locomotive, while the equivalent evaporation 
per pound of coal was 14.26 per cent greater. 


On the northbound trip the conditions as to delays favored 
the syphon-equipped locomotive; the average dead time of 2 
hr. 35 min. per trip with this locomotive was 52 min. less 
than the average for the other locomotive. The difference in 
average tonnage on the northbound trip was slight, although 
the number of cars averaged one less per train for the syphon- 
equipped locomotive than for the non-syphon-equipped loco- 
motive. . 

On these test trips the syphon-equipped locomotive 
showed an average fuel consumption 11.52 per cent less per 
thousand gross ton miles than the other locomotive. On these 


COMPARISON OF AVERAGE PERFORMANCE OF SYPHON AND Non-SyrPHON 
EQUIPPED LOCOMOTIVES 


Southbound Northbound 
Loco. Loco Differ- Loco. Loco. Differ- 
651, 660, ence, 651, 660, ence, 
without with per without with per 
syphons syphons cent syphons syphons cent 

Atmospheric temperature, 

T E E E E 62.6 49.0 58.0 41.2 
Total time on road, hr., min. 10—34 11-26 10-04 8-43 
Total running time, hr., min. 6-52 6-33 6—37 6-03 sieve 
Total dead time, hr., min... 3-42 4-53 oe 3-27 2-35 ates 
Speed, m. p. h.........0-- 21.81 22.81 +4.59 22.64 24.76 +9.36 

umber of stopas.......... 12 13 ses 12 12 aes 
Tons per train.......ssse.. 1,763 1,806 +2.38 1,569 1,555 —.89 
Cars per train............. 42 42 noe 40 39 Biever 
Gross ton miles, thousands. 262.6 270.0 +2.82 235.3 231.8 —1.49 
Total ft. 1b., millions...... 12,838 12,351 —3.79 10,206 9,887 ——3.13 
Total coal fired, lb......... 39,927 34,155 —7.51 31,148 27,392 —12.06 
Total water, 1b. .......... 222,639 235,580 +5.81 195,403 183,453 —6.12 
Coal per hr., per sq. ft. grate 

area ns EE nee aw as 81.2 78.4 —3.46 70.7 68.1 —3.68 
Equivalent evapcration, Ib. 

water per Ib. coal....... 6.03 6.89 +14.26 6.27 6.71 +7.01 
Coal per 1,000 gross ton- 
> amiles 1b. ces ve Geos 140.2 126.3 —9.91 133.7 118.3 —11.52 
Water per 1,000 gross ton- 

miles, 1b. ics Sees wana 847.9 872.3 +2.88 829.8 792.2 —4.53 
Coal per drawbar hp.-hr., Ib. 5.72 5.49 —4.02 6.07 5.55 -—8.57 
Water per drawbar hp.-hr., Ib. 34.52 37.83 —9.59 37.82 36.86 —2.54 


trips the fuel rate per drawbar hp.-hr. of the syphon-equipped 
locomotive was 8.57 per cent less than that of the non-syphon- 
equipped locomotive, while the equivalent evaporation per 
pound of coal was only 7.01 per cent greater. 

In neither case was there any difficulty in maintaining 
boiler pressure. The temperature of the steam entering the 
cylinders, however, averaged 19 deg. higher in engine 660 
than in engine 651, the temperature being 607 deg. and 588 
deg., respectively. | 

Combining the runs made by each locomotive in both direc- 
tions, it will be seen by referring to the table that the syphon 


AVERAGE PERFORMANCE OF COMBINED NORTHBOUND AND SOUTHBOUND Runs 


Loco. 651, Loco. 660, 
without syphon with syphon Difference 
Average running time, hr.........e+00. 6.742 6.3 —6.55 
Average speed, mp... . cc cee eee eee eee 22.225 23.785 +7.0 
Tons per traim.... 2.0.5 scence coeenes 1,666.0 1,680.5 +0.9 
Gross ton-miles, thousandS.......e..-e. 248.95 250.9 +0.8 
Lb. coal per 1,000 gross ton-miles...... 136.95 122.3 —10.7 
Lb. water per 1,000 gross ton-miles..... 838.85 832.25 —0.8 
Average drawhar hp........cecee eee ees 867.0 889.5 +2.59 
Lb. coal per drawbar hp.-hr............ 5.87 5.48 —6.6 


equipped locomotive handled a slightly larger average train 
load over the division in an average of almost one-half hour 
less time, with 10.7 per cent less fuel per one thousand gross 
ton miles. 
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Combustion Chamber Boilers’ 


WING to the importance of the subject your committee 
sent inquiries to those members who have had the long- 
est experience with the combustion chamber. The in- 
quiries included: General efficiency of chamber. Defects 
that were first to develop and remedies applied. Number of 
broken bolts per engine per month, and kind of bolt. De- 
fects developing in the various parts of the chamber, and the 
life of the parts. Size or length of chamber. The diameter, 
length and number of tubes and flues. Whether equipped 
with brick arch or not. Hand fired or stoker? If chambers 
were not a success what was done to make them so? 

There is a remarkable difference in the efficiency and life 
of the chamber on the various railroads using them. Some 
railroads are equipping old power with the chamber, others 
are removing the chamber and applying the straight box, also 
ordering new equipment with the straight box. There also is 
a great difference in the length of chambers. Those men- 
tioned in our correspondence varied in length from 24 in. to 
56 in. 

The majority agree on the fact that the chamber is the 
cause of breaking many more staybolts than were broken 
in the straight box. Although most of this has been taken 
care of by the application of flexible bolts, one writer says: 
“We renewed as many as 35 to 40 staybolts per engine per 
month, and although we applied a full installation of flex- 
ible bolts, we still find many broken bolts.” ° 

Another member wrote: “Since applying a full installa- 
tion of flexible bolts we have little trouble with broken bolts.” 

Other defects that develop are cracks at rivet holes of cir- 
cular seam and wings of throat sheet, the former sometimes 
extending into the base of flange. 

Pits, grooves and cracks, occur along both top and bottom 
base of flue sheet flange and from base of flange to flue holes. 
These cracks often extend in both a vertical and horizontal 
direction, sometimes extending through bridges. 

Cracks at arch tube holes. Cracks at front row of staybolt 
holes in bottom of chamber extending from 18 to 30 in. in 
length. Cracks at base of throat sheet wings. 

Excessive pitting and grooving of wrapper sheet back of 
flue sheet seam and over front portion of crown. 

Staybolt leakage in bottom of chamber. 

To remedy the trouble with circular seams and wings 
flanges and wings of new throat sheets were extended and 
autogenously welded. 

Defective flue sheets were renewed in some cases at the end 
of two years’ service; in other cases at the end of three or four 
years. One member. wrote: “Back flue sheets in our Pacific 
type engines with 72-in. shell and 36-in. combustion 
chamber last seven years. With straight standard firebox flue 
sheet gave four years’ service.” Two other members wrote: 
“Our combustion chambers are seven years old, but we have 
not renewed any flue sheets.” The tendency to crack at arch 
tube holes was taken care of by one member by additional 
bracing when renewing throat sheet. The cracks at base 
of throat sheet wings were remedied by increasing the radius 
of the flange in new applications. The leakage of bolts in 
bottom of chamber was stopped by applying a layer of fire 
brick over the affected part. 

A majority of the writers agreed that the tubes and flues 
were more efficient in the chamber type boiler, and their 
mileage was increased from 50 to 100 per cent. 

There is considerable difference in the number and length 
of tubes and flues in the combustion chamber boilers. The 
smallest has 158, 2-in. and 22, 514-in., length 16 ft. 2 in., 
the largest has 275, 2'4-in. and 50, 514-in., length 21 ft. 0 in. 

The report was signed by H. J. Raps (I. C.) chairman 
and Emil Ziegenbein (M. C.). 


*Abstract of a report submitted at the Annual Convention of the Master 
Boiler Makers’ Association, Detroit, Michj May, 1923, 


Power Plant Equipped to Burn Fuel Oil 


Flexible Boiler Operation and Labor Saving Secured by Burning Oil 


in Enginehouse Power Plant 


HE power plant at the Boston (Southampton street) 
enginehouse of the New York, New Haven & Hartford 
supplies steam and compressed air not only for the 
enginehouse needs but for the South Bay passenger car 
yards. Steam is generated at 200 lb. pressure by two 300- 
hp. boilers, the steam pressure in the yard being reduced to 
80 lb. The air pressure carried is 110 lb. Up to December 
1, 1922, these two boilers were fired with bituminous coal, 
arrangements being made on that day to change over from 
coal burning to fuel oil-burning equipment, the apparatus 
for which had been installed. | 
When operated coal burning, the two boilers consumed 
30 to 35 tans of coal in 24 hours and in view of the increased 


burning equipment only three firemen and one laborer. This 
force is the same for both summer and winter. 


Description of Storage Tank 


An important part of any oil-burning equipment is the 
storage tank for holding oil which in this case has some fea- 
tures of special interest. The Southampton street engine- 
house is located largely on made land and it was necessary, 
therefore, to secure a solid foundation for the storage tank 
and make it of some material which would resist the action of 
ground water at high tide. The problem was solved by 
excavating and driving piles below low-water level, six con- 
crete supporting ribs being cast on these piles and the tank 
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Fig. 1—General View of Oil Storage Tank with Telitales Indicating the Two Sections to Be About One-Half Fuil of Oil 


demand for steam, it was practically impossible to keep up 
pressure especially when one boiler was shut down for clean- 
ing the fire which occurred every 8 hours. It was, therefore, 
a question of increasing the number of boilers at Southampton 
street, installing some equipment which would give the 
boilers a greater overload capacity, or rendering the boiler 
Operation more uniform by eliminating the necessity for 
cleaning fires. The latter alternative was chosen and oil- 
burning equipment installed, not only eliminating the diffi- 
culty formerly found in cleaning fires, but greatly reducing 
the labor costs of handling coal and ashes. The boilers, as 
equipped to burn fuel oil, were operated continuously for a 
period of several months and at no time was there demands 
for steam in excess of the boiler capacity. 


Material Reduction in Labor Costs 


The saving in labor may be appreciated from the fact that 
in winter eight men were ordinarily required for unloading 
coal, with three firemen and two coal passers. The services 
of nine of the thirteen laborers, coal passers and firemen are 
no longer required, there now being employed with the oil- 


itself, of reinforced concrete, resting on these ribs. The 
outside dimensions of the tank are 30 ft. by 50 ft. by 5 ft. 
deep, the top being flush with the surface of the ground as 
shown in Fig. 1. The tank is divided lengthwise into two 
main sections, M and N (indicated by the dotted line), 
each of these sections being separated into a cold and hot 
well by an additional cross partition. The hot wells are 
comparatively small, located in the nearer ends of the two 
sections and provided with heating coils to keep the oil 
at a temperature for ready circulation. Holes near the bot- 
toms of the cross partitions enable oil to flow from the cold 
to the hot wells. 

Sections M and N are practically duplicates so a descrip- 
tion of only one (section M) will be given. Referring to 
Fig. 1, section M is filled with oil from tank cars through 
pipes OO, the oil in the car being kept at approximately 100 
deg. F. so that it will flow readily by means of steam from 
pipes SS. It will be noted that a similar set of oil and * 
steam pipes is provided at the right in Fig. 1 for section N. 
Manholes CC give admittance to the cold wells and H 
to the hot well. Manhole D leads to a small dry tank in the 
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nearer end of section N used for purposes of inspection. Tell- 
tales TT indicate the level of oil in the two tanks respective- 
ly. The hot well in each case is provided with six coils 
of 114-in. pipe 6 ft. long, laid 4 in. above the bottom of the 
tank to keep the oil in this section at the proper temperature 
so that it will readily flow to the pump in the power ‘house. 
All of these pipe joints are welded and tested before applica- 
tion. Valve A controls the steam supply to the hot tank and 
consequently its temperature. Valve B admits steam to a 
blanket line to be used in case of fire. A by-pass is provided 
from one tank into the other for possible use in emergency. 


Vacuum Heating and Pumping System 


From the tank, oil is piped to the Worthington vacuum 
heating and pumping system, illustrated in Fig. 2. This con- 
sists of two duplex pumps, one heater H, two oil strainers 
SS, two thermometers TT and a Bowser oil meter M. The 
temperature is raised by means of this heater to 180 deg. F., 
the steam pressure on the heater being 30 lb. The exhaust 
from the pumps is fed to the heating system. 

The particular feature of this pump is its arrangement in 
duplicate throughout with by-passes at each important point 
so as to provide for continuous operation of the boilers in 
all emergencies. The by-pass around the oil meter is shown 
at B. The upper gage (not shown in the illustration) 
registers steam pressure at 30 lb., the lower gage G showing 
oil pressure at 40 Ib. Oil is delivered to the boilers at 35 
lb. pressure. On an average, 1,144 gal. of fuel oil are used 
in eight hours as registered by meter M. Ordinarily 15,000 
gal. of water are used, more being required in cold weather. 


| Engo Oil Burners Used 


The burners used with this equipment are known as Engo 
oil burners made by the Engineer Company and installed as 


Fig. 2—Worthington Vacuum Heating and Pumping System 


shown in Fig. 3. The burners themselves are in operation, 
being hidden by the guard plates GG which serve to protect 
firemen against the heat from the boiler. The draft gage for 
the boiler is shown at D and the oil pressure gage at O, S 
being a steam gage and T a thermometer for registering the 
temperature of the oil. Referring to the oil-burning unit at 
the left, which is a duplicate of the one at the right, A is 
the valve for controlling steam to the burner and B the 
valve controlling the oil supply. Valve C controls the amount 
of mixture fed to the furnace and therefore the intensity of 
the flame. Adjusting handle E controls the amount of air 
admitted to the boilers by opening or closing a fan-shaped 
"ventilator. In the illustration this ventilator is well open 
giving a view of the intense flame in the furnace through 
the openings. 

Certain precautions must be observed in operating oil- 
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burning equipment. In the first place, in the hot well of 
the storage tank oil must not be overheated or it will vaporize 
with resultant danger of explosion. As a further precau- 
tion, all open lights must be kept away from the storage 
tank. In the boiler room it is not advisable to depend upon 
hot brick for igniting a burner which has gone out in view 
of the possibility of explosion. The operation of the. boilers 
must be watched a little closer when burning oil than coal 
for this reason. It is important to see that the burners are 
not forced to such an extent that flames enter the tubes, 
evaporating the water so fast that adequate protection is not 
afforded the tubes which as a result burn out. 

One man should be on the watch continuously with oil- 
burning furnaces especially when each furnace has only one 


Fig. 3—300-Hp. Boller Equipped with Engo Oll Burners 


burner. Otherwise that burner might accidentally go out and 
the accumulated oil spray fed into the furnace create an ex- 
plosive mixture. : 


Advantages from Burning Fuel Oil 
The results secured at the Southampton street enginehouse 


power plant with oil-burning equipment have demonstrated 


the following important advantages: There is an increase in 
boiler capacity owing to more continuous operation and 
greater capacity for overload. The cost of fuel oil is roughly 
about the same as the cost of coal but there is a material 
saving in the labor formerly required to handle coal and 
ashes. Owing to the intense heat of the fuel oil flame, fire 
brick burn out, but not more rapidly than they are knocked 
out with the slice bar when burning coal. Boiler operation 
is more flexible with fuel oil, allowing a quicker response to 
sudden demands for steam. More accurate control of smoke 
is afforded, a particular advantage in the vicinity of large 
cities having smoke ordinances. The fire can be put out in- 
stantly with no loss of fuel such as occurs in banking a coal 
fire. It is possible to get more heat with less draft, the stack 
draft in this case being .15 in. and the furnace draft, .07 in. 
In addition, the boiler room can be kept in a much cleaner 
and more presentable condition with a favorable effect on 
the morale of the boiler room force. 


THE BRITISH SECRETARY OF STATE for the Colonies has given 
his approval of the construction of a new railway in the central 
province of the Gold Coast Colony, according to Department of 
Commerce cables. 


SEPTEMBER, 1923 


Consolidation Locomotive for the 
Polish State Railways 
By J. Dabrowski 


“THE new plant of the first Polish Locomotive Works at 

Chrzanow, Poland, a brief description of which was 
given in the Railway Mechanical Engineer, September, 
1922, has been completed and locomotives are now being 
delivered. The Polish Government placed an order with 
this company for the construction of 1,200 locomotives, de- 
liveries to extend over a period of 10 years. The order in- 
cluded several types of locomotives for both freight and pas- 
senger train service. The first locomotives to be built are 
of the Consolidation or 2-8-0 type for handling freight traf- 
fic. 

As the boiler shop of the locomotive works was not corh- 
pleted for operation as soon as the machine and erecting 
shops, the boilers for these Consolidation type locomotives 
are being built by the oldest boiler construction plant in the 


Bolier for One of the Pollsh Consolidation Locomotives 


country, W. Fitzner and K. Gamper, Sosnowice, Poland. 
The photograph of one of these boilers loaded for shipment 
shows them to be of a good modern type. 

The 2-8-0 type locomotive is used extensively in Poland. 
An order for 150 locomotives of this type was given to the 
Baldwin Locomotive Works in 1920, and 25 additional loco- 
motives of the same design were ordered subsequently. In 
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the future, new locomotives will probably be built in Poland 
provided the capacity of the local plants is sufficient. 

As conditions of track and bridges limit the axle load to 
17 metric tons, the weight on the driving wheels of a Con- 
solidation locomotive can not exceed 150,000 lb. New 
bridges, however, are being designed for axle loads of from 
20 to 25 tons. The tendency in Poland is toward larger 
freight cars and heavier train loads than in most other 
European countries. A considerable number of 30-ton 
freight cars are in service, many of them having been fur- 
nished by American builders. 

The new Polish locomotive illustrated is equipped with a 
Schmidt superheater and a Knorr feedwater heater. West- 
inghouse air brakes for drivers and train are also provided, 
the air brake now being applied to all new locomotives and 
cars, both passenger and freight. It has a greater cylinder 
horsepower, tractive effort and heating surface than the 
Baldwin locomotive, although the weight on the drivers dif- 
fers but little. A comparison of the leading dimensions of 
the two designs is given in the accompanying table: 


DIMENSIONS, WEIGHTS AND PROPORTIONS—POLISH CONSOLIDATION LOCOMOTIVE 


Builder asc ckaieakeada bar rna a eG ees Polish Works The Baldwin Lo- 
comotive Works 

Track gage .sccscsccccsccsccccsvcces 4 ft. 8% in. 4 ft. 8% in. 
Cylinders, diameter and stroke......... 24.2 in. by 26 in. 21 in. by 28 in. 
Weights in working order: 

On drivers 95546406:3 8 bS4 56 wees 149,914 1b. 148,650 Ib. 

On fremt: trucks ec sc ceased cd esp ees 26,456 Ib. 15,150 Ib. 

Total engine ...sssesssossseresse.o 176,370 1b. 163,8Q0 1b. 

Tender ..... P aa ees enana 105,820 1b. 117,500 1b. 
Wheel bases: 

Driving ....... E EE E ES 16 ft. 7 in. 15 ft. 6 in. 

Total engine ....esesessesosseecoes 24 ft. 11 in. 23 ft. 8 in 

Total engine and tender............. 55 ft. 5 in. 57 ft. 3% in 
Wheels, diameter outside tires: 

Divide: coss esoe acausadees de ones 53% in. 56 in. 

Front truck @eeeege @eeeeeweeeveeaeeseneaee eae @ 39 in. 33 in 
Boiler: 

Type sieis ecre teena E E T Straight top Straight top 

Steam pressure ........ te teoeeees 184.9 Ib. 191.7 Ib. 

Diameter, first ring, outside......... 71 in. 70 in. 

Length over tube sheets............ 16 ft. 3% in. 13 ft. 9% in 

Grate: area. socos EEren SEn nsi Eeoa 44.3 sq. ft. 32.1 sq. f 
Heating surface: 

Total evaporative ........eeeee ences 2,250 sq. ft. 1,862 sq. ft. 

Superheating ..........0s-000- cvei 633 sq. ft. 420 sq. ft. 
aoe evaporative and superheating.. 2,883 sq. ft. 2,282 sq. 
ender: 

Water capacity ......... ccc eee eee 5,546 gal. 5,400 gal. 

Fuel capacity .......-. ee eeee ee eees 17,600 Ib. 23,140 Ib. 
General data estimated: 

Rated tractive force, 85 per cent.... 45,180 lb. 35,925 1b. 

Cylinder horsepower (Cole)......... 1,945 1,520 
Weight proporticns: 

eight on drivers -- tctal weight en- 

gine, per cent......... T T 85 90.7 
Weight on drivers = tractive force.. 3.32 4.14 
Total weight engine ~ cylinder horse- 

pPOWEF ...cceeeee PEDET EE EER 90.7 107.8 

Boiler proportions: i 
Comb. heat. surface ~ cylinder horse- 

POWER - 6.2655 asa we ede ws ssc EEAS 1.48 1.50 
Tractive force -- comb. heat. surface. 15.67 15.74 
Tractive force X dia. drivers ~ 

comh. heat. surface...........+00. 834 882 

43.9 47.4 


Cylinder horsepower -- grate area.. 


First Locomotive Built in Poland for the Polish State Raliways 
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will It Pay to Burn Oil Instead of 
Coal? 


By W. F. Schaphorst 


TEE accompanying simple and handy chart will assist in 

deciding this question. To use the chart it is merely 
necessary to zigzag across as indicated by the dotted lines 
and line G, which is pointed at by the arrow at the right 
tells the number of B.t.u. obtained for each cent spent for 
coal or oil. In figuring oil begin at the top and zigzag down 
to line G. In figuring coal begin at the bottom and zigzag 
up to line G. 

If the oil, for instance, costs five cents per gallon, con- 
tains 20,000 B.t.u. and the specific gravity is 0.9 and if the 
boiler efficiency with oil fuel is 80 per cent the zigzag dotted 
line shows that each cent will buy 24,000 B.t.u. Begin at 
5 cents, line A, and run through 80 per cent, line B, with 
a straight line projected to intersect line C. From this in- 
tersection project a line through 20,000 B.t.u., line D, until 
it intersects line E. From this last intersection go through 
0.9, line F, and the final intersection with line G gives the 
answer—24,000 B.t.u. for each cent. 

Now comparing with coal, if coal costs $8 per ton of 
2,000 lb. and if the boiler efficiency, using the same boiler 
as above, is 70 per cent with coal and if each pound of coal 
contains 11,000 B.t.u. each cent will buy about 19,200 B.t.u. 
as shown in line G. As will be noted the $8 is found in 
line L, and 70 per cent boiler efficiency in line K. Runa 
straight line through both points and locate the intersection 
in line J. Run a straight line through 11,000 in line H and 
the intersection with line G gives 19,200 B.t.u. for each cent. 

In other words the solution of this problem indicates that 
the use of this oil at 5 cents per gallon will furnish nearly 
5,000 B.t.u. more for each cent than will coal at $8 per ton. 

In using line A the cost per gallon should include all 
costs—cost of hauling, cost of storing, etc. 

It is well known that boiler efficiencies with oil are usually 
greater than with coal. The difference often is as much as 
10 per cent as in this problem where we use 80 per cent in 
line B and 70 per cent in line K. 

Regarding the specific gravity given in line F, an easy 
way to determine this is to take any vessel such as a pail, 
jug, or bottle, and weigh it. Then fill it with water and 
weigh again. Empty out the water, fill with oil and weigh 
once more. Subtracting the weight of the empty container, 
the weights of the water and of the oil are determined. Di- 
viding the weight of the oil by the weight of the water, the 
quotient is the specific gravity. The less delicate the scales 
used for weighing the greater should be the size of the vessel. 

Where a sample of the oil is not available and where the 
density of the oil is given in degrees Baume, the following 
table will be found useful in connection with line F. 


Degrees, Baume Specific gravity Degrees, Baume Specific gravity 


10 1.0 55 0.76 
15 0.97 60 0.74 
20 0.93 65 0.72 
25 0.90 70 0.70 
30 0.88 75 0.68 
35 0.85 80 0.67 
40 0.82 85 0.65 
45 0.80 90 0.64 
50 0.78 95 0.62 

fers 100 0.61 


To calculate the specific gravity, knowing the degrees 
Baume, simply add the degrees Baume to 130 and divide the 
sum into 140. The quotient is the specific gravity. 

The cost of coal, line L, is similar to line A and must in- 
clude all costs such as hauling, storing, pulverizing, and if 
purchased some time ago the interest on the purchase price. 

This chart may be used in several ways for solving various 
problems. Thus by zigzagging clear across from line A to 
line L knowing the cost of oil and all the necessary inter- 
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mediate factors, line L gives the equivalent cost of coal. Or 
zigzagging up from line L we get the equivalent cost of oil. 
Thus with coal at $6 per ton and the boiler efficiency at 70 
per cent we would find that a heat value of 10,300 B.t.u. per 
pound of coal would give us no advantage in using oil as 


COST OF OIL- CENTS PER GAL. 
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Chart for Determining Relative Value of Coal and Fuel Oil 


regards cost of oil. But oil has other advantages such as 
less labor needed for firing, less storage space required, etc. 
All of these points, must be given consideration before one 
can decide that oil should be used in preference to coal or 
vice versa. 
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Ohio Electro Magnet Proves Value In Handling Tangled Scrap 


SEPTEMBER, 1923 


Rules Governing Care of Stationary 
Boilers” 


1. Safety Valves: Great care should be exercised to see 
that these valves are ample in size and in working order. 
Overloading or neglect frequently leads to the most disastrous 
results. Safety valves should be tried at least once every day 
to see that they will act freely. 

2. Pressure Gage: The steam gage should stand at zero 
when pressure is off, and it should show the same pressure 
as the safety valve when that is blowing off, if not, then 
one is wrong, and the gage should be tested by one known to 
be correct. | 

3. Water Level: The first duty of an engineer before 
starting, or at the beginning of his watch, is to see that the 
water is at the proper height. Do not rely on glass gages, 
floats or water alarms, but try the gage cocks. If they do not 

agree with water gage, learn the cause and correct it. Water 

level in Babcock & Wilcox boilers should be at center of 
drum, which is usually at middle gage. It should not be 
carried above. 

4. Gage Cocks and Water Gages: Must be kept clean. 
Water gage should be blown out frequently, and the glasses 
and passages to gage kept clean. 

Feed Pump or Injector: These should be kept in per- 
fect order, and be of ample size. No make of pump can be 
expected to be continuously reliable without regular and care- 
ful attention. It is always safe to have two means of feeding 
a boiler. Check valves and self-acting feed valves should be 
frequently examined and cleaned. Satisfy yourself fre- 
quently that the valve is acting when the feed pump is at 
work. 

6. Low Water: In case of low water, immediately cover 
fire with ashes (wet if possible) or any earth that may be at 
hand. If nothing else is handy use fresh coal. Draw fire as 
soon as it can be done without increasing the heat. Neither 
turn on the feed, start or stop engine, nor lift ey valve 
until fires are out, and boiler cooled down. 

7. Blisters and Cracks: These are liable to occur in the 
best plate iron. When first indication appears there must 
be no delay in having it carefully examined and properly 
cared for. - 

8. Fusible Plugs: When used, must be examined when 
boiler is cleaned, and carefully scraped clean on both the 
water and fire sides, or they are liable not to act. 

9. Firing: Fire evenly and regularly, a little at a time. 
Moderate thick fires are most economical, but thin firing 
must be used where the draught is poor. Take care to keep 
grates evenly covered, and allow no air holes in fire. Do 
not “‘clean’’ fires oftener than necessary. 


* From a committee report of the Master Boiler Makers ’Association, sub- 
mitted at the May, 1923 convention, Detroit, Mich. 
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10. Cleaning: All pea surfaces must be kept clean 
outside and in, or there will be a serious waste of fuel. The 
frequency of cleaning will depend on the nature of fuel and 
water. As a rule, never allow over 1/16-in. scale or soot 
to collect on surfaces between cleanings. Handholes should 
be frequently removed and surfaces examined, particularly in 
case of a new boiler, until proper intervals have been estab- 
lished by experience. 

The Babcock & Wilcox boiler is provided with extra facil- 
ities for cleaning. For inspection and washing, remove hand- 
holes at both ends of tubes, and by holding a lamp at one 
end and looking in at the other, the condition of the surface 
can be fully seen. Run the rotary flue cleaner through the 
tube until it is clean and free from sediment. In replacing 
hand-hole caps, clean surfaces without scratching or bruising, 
smear with oil, and screw up tight. Examine mud-drum and 
remove sediment therefrom. 

The exterior of tubes can be kept clean by the use of blow- 
ing pipe and hose through openings provided for that pur- 
pose, and must be given frequent attention. In using smoky 
fuel, it is best to occasionally brush the surfaces when steam 
iS off. 

11. Hot Feed-Water: Cold water should never be fed 
into any boiler when it can be avoided, but when necessary it 
should be caused to mix with the heated water before coming 
in contact with any portion of the boiler. 

12. Foaming: When foaming occurs in a boiler, check- 
ing the outflow of steam will usually stop it. If caused by 
dirty water, blowing down and pumping up will generally 
cure it. In cases of violent foaming, check the draft and 
fires. 

13. Air Leaks: Be sure that all openings for admission 
of air to boiler and flues, except through fire, are carefully 
stopped. This is frequently an unsuspected cause of serious 
waste. | 

14. Blowing Off: If feed water is muddy or salt, blow 
off a portion frequently, according to condition of water. 
Empty the boiler every week or two, and fill up afresh. 
When surface blow-off cocks are used, they should be often 
opened for a few minutes at a time. Make sure no water is 
escaping from the blow-off cock when it is supposed to 
be closed. Blow-off cocks and check valves should be exam- 
ined every time the boiler is cleaned. 

15. Leaks: When leaks are discovered, they should be 
repaired as soon as possible. 

16. Blowing Off: Never empty the boiler while brick- 
work is hot. 

17. Dampness: Take care that no water comes in con- 
tact. with exterior of the boiler from any cause, as it tends to 
corrode and weaken the boiler. Beware of all dampness in 
seatings or coverings. 

This report was prepared by a committee consisting of J. 
J. Davey, N. P., chairman; Charles Zeitz and George C. 
Nicol, A. T. & S. F. 


Eight-Wheel Switcher for the Boston & Maine, Bulit by the American Locomotive Company 
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Recent Developments of the Motor Coach’ 


Reasons for Renewed Interest—Advantages and Disadvantages of 
the Various Types—Performance Data 


By C. E. Brooks 


Chief of Motive Power, Canadian National Railways 


has sunk back from a promising start 15 years ago 
into obscurity due essentially to high maintenance and 
operating costs. During the past three years, however, in- 
terest in the subject has been actively revived as a result of 

a The ever-increasing encroachment of the motor bus on 
railway earnings 

b The improvement in the design of the motor and its ap- 
purtances, and 

c The attitude of the public, which the automobile is 
rapidly convincing that plush seats are not necessary 
when traveling short distances. 

In order to enter into a discussion of present-day develop- 
ments it will be necessary to outline briefly the service re- 
quirements, and in doing so the motor coach is presented as 
a “unit car” and: not as a train of cars or a driving car haul- 
ing a trailer. The latter methods of operation may.be pos- 
sible on small interurban or suburban lines, but for prac- 
tical transportation purposes they are not being considered 
by many large railways. The reason for this is that up to the 
present time it has not generally been found to be economical] 
to replace a necessary train service with a motor coach haul- 
ing one or more trailers on account of motor-capacity limita- 
tions. 

On the other hand, high train-mile costs for small returns 
have forced railway officials to turn to the motor coach for 
relief in the following classes of service: 

a Giving a frequent passenger service on sparsely settled 
branch lines or parts of main line adjacent to market 
towns or junction points 

b Connecting junction points on important main lines with 
the town or small city situated within a few miles of 
the main line 


T motor coach is not a new departure but is one which 


*Abstract of a parer presented at the Montreal meeting of the American 
Society of Mechanical Engineers, May, 1923. 
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c Giving a group of towns situated on a main line or im- 
portant branch lines a frequent connecting service over 
and above through main-line trains 

d Connecting small summer resorts, golf clubs, etc., to 
branch-line or through main-line service 

e Handling milk of a limited amount to a distributing or 
connecting point 

f Providing connections to small suburbs. 

Among the first real developments of the motor coach was 
the gas-electric car, the use of which spread rapidly 15 years 
ago but which unfortunately did not solve these problems 
successfully on account of high maintenance cost of the 
heavy-duty gasoline motor, uncertain service, complications 
of equipment, and great weight of the coach itself. 

About the same time steam units having considerable 
weight and all the complications of the locomotive appeared, 
but were discarded for much the same reason. 


Classification of Present-Day Developments 


Present-day developments are generally to provide for 
traffic requirements which for the purpose of discussion are 
subdivided as follows: 

Class A—A seating capacity of from 24 to 40 persons and 
provision for approximately 100 sq. ft. of baggage space. 
The light weight of such a car to be from 18,000 to 50,000 
lb., or not to exceed 750 lb. per single seat (with baggage 
space) or 500 lb. per seat if no baggage space is allowed. 

Smaller cars have been made and are in daily use, but 
considering the rapid development of traffic after cars are put 
into service, it is belicved that the above-mentioned limits 
are reasonable. 

Class B—Units seating from 40 to 60 passengers and pro- 
viding for baggage space a minimum of 100 sq. ft. and 
maximum of 200 sq. ft. These cars weigh from 800 to 1,200 
lb. per single seat, but it is thought that the weight must be 
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kept down to the same limits as those prescribed for Class A 
in order to get fuel economy and keep maintenance costs at 
a reasonable figure. 


Speed Requirements. Schedule speeds of 15 to 25 m.p.h. 
including stops. Consider a 5-mile run between stops and 
1 min. for stops: Acceleration from 0 to 30 m.p.h. in 2 min. 
on level track, 30 to 35 m.p.h. at end of third minute, an 
average speed of 35 m.p.h. for the next 334 miles and 0.5 
min. to travel 0.21 mile and come to a stop, means that in 
order to run 5 miles and make one stop the elapsed time is 
10.9 min., or an average schedule speed including stops of 
2712 m.p.h. This allows nothing for loss of time on 
gradients, slow orders, etc. 

Generally speaking, Class A units have been gasoline- 
driven, and experience goes to show that this class of equip- 
ment is an economical and lasting development which will 
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engine of the following general description has been ex- 
perimented with: 

Engine, 6-cylinder, 3% in. by 5 in. 

Pressure oiling system. 

Gear ratio, 4.7 to 1 between engine and wheel. 

Nominal engine speed at 30 m.p.h., 1,450 r.p.m. 

Horsepower developed, 50 at 2,200 r.p.m. 

Maximum speed, 2,200 r.p.m. 

Pump water-cocling system. 
In general its power has been transferred through standard 
automobile clutches, transmissions, etc., which are used with 
the same type of engine in automobile service. 


So far as the actual power plant is concerned, it is the 


- opinion of many that the automobile engine has in almost 


every way demonstrated its superiority over the truck engine 
for Class A cars and for general service because of its ability 
to run over rated speed without serious loss of balance and 
consequent excessive vibration, and its economy under light 
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Canadian Natlonal Gasoline-Driven Motor Coach Built ‘by Service Motor’ Truck: Company. - 


be improved to the point of high-grade automobile reliability 
within a short time. Already in many places these cars have 
retrieved business which had been lost to bus lines on the 
highways and also to the privately owned car, and it has been 
the usual thing to find that passenger traffic develops to a 
marked extent after a service has been instituted. 

The failures have been rather heavy due to conditions de- 
scribed later in this paper, to the overexacting requirements 
of time tables, and to non-realization of the limitations of 
the gasoline motor. 

For the purpose of description Class B units may generally 
be subdivided into (a) storage-battery, (b) steam, (c) heavy- 
duty gasoline-engine, and (d) gas-electric cars. 


Class A Cars 


Gasoline-Engine-Driven Motor Coach. For Class A cars 
weighing approximately 30,000 Ib. light weight, the general 
practice has been to use a 4-cylinder truck engine running at 
a maximum speed of approximately 1,600 r.pm. and de- 
veloping a maximum of 70 hp. Wherever this type of 
engine has been used it has transmitted its power through 


clutches, transmissions, and universals to gears, most of | 


which are of standard truck or even heavier design. 
A general description of a typical power plant such as 
mentioned above is as follows: 


Engine, 4-cylinder, 434 in. by 6 in. 

Pressure oiling system. 

Pemp water-cocling system. 

Primary and secondary transmissicn. 

Prinary ratio: first speed, 4 to 1; second speed, 1 to 1. 

The seccndary increases the ratio from 26 mp.h. for normal engine speed 

to 35 m.p.h. The first provides for ruling-grade and the second for level- 
track ccnditions. 


To a much less extent the automobile-type six-cylinder 


load conditions. The first of these reasons undoubtedly em- 
braces conditions which are vital to the successful maintenance 
of any machine or engine. 


Practically any high-grade automobile engine designed for 
a rated engine speed of approximately 1,450 r.p.m. at 30 
m.p.h. with a gear ratio between 4 to 1 and 5 to 1 may be 
driven at engine speeds of 2,200 r.p.m. and car speeds of 
from 50 to 60 m.p.h. without any noticeably serious vibration. 
Experience indicates that a similar flexibility cannot be ex- 
pected from truck engines for any length of time without | 
serious engine trouble developing and possibly resulting in a 
complete breakdown. 

When a motor coach is being operated where there are 
schedule connections to make and where there are meeting 
points designated by train orders and by time card, it is 
certain that, regardless of the framing of a schedule, which 


‘should not develop an engine speed over that coinciding with 


the rated speed of 35 m.p.h., the operator will frequently ex- 
ceed this by 15 or 20 m.p.h. in order to meet the require- 
ments of the service after a delay. There is nothing parallel 
to this in highway work with either the automobile or the 
truck, but it is such an accepted fact on a railway that the 
only safe course is to provide the type of power plant which 
will meet these requirements daily without breaking down. 
Railway gradients even accentuate this condition, as there 
is practically no opportunity for letting the engine cool off 
as there is on the highway. 

The automobile engine has been designed not only for 
easy and eccnomical low-engine-speed conditions, but also 
for those outlined in the preceding paragraph, and the ex- 
perience of scveral railways with a number of cars operating 
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under extremely different conditions seems to bear this out, 
which leads to the conclusion that the lightweight, high-speed 
gasoline engine is a satisfactory power plant for the light- 
weight cars. 


Class B Cars 


Storage-Battery Car. The general data of a typical unit 


are as follows: 
Car. 60,000 Ib.; 
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Trucks. "Two 4-wheel standard M.C.B. axles, except that journals are fitted 
with roller or ball bearings. 

Electric Mctors, Etc. Fcur 25-hp. motors (250-300-volt) mounted with a 
sear ratio ‘of 16 to 91. 
circuit breaker installed at each end and in baggage compartment; pro- 
vided with voltmeter, ampere-hour meter, underload circuit breaker and 
switches for control cf air compresscr and lighting. 

Storage Batteries. 250 cells, capacity 450 amp.-hr. at 300 volts, or 145 kw.- 
hr. (580 amp.-hr. have been obtained with a minimum of 150 volts). 
Battery Charging. Direct current at 250 or 500 volts may be used for 
charging, and the car is equipped with switches for arranging the battery 
cells in either series cr narallel. Normal rate of charging, 90 amp. 
Time required for a normal full charge, 5 to 7 hr. A higher rate of 
charging may be emplcyed provided temperature of battery does nct 

exceed 115 ° 

Radius of Brera. Maximum 140 miles on a full charge, figuring on 
level or rolling grade. Reccmmended not to exceed 100 miles without 
obtaining a bcosting charge. 

Power Consumpticn. Power required, 35 watt-hr, per ton-mile. Acceleration, 
%om.p.h. per sec. Maximum speed, 45 m.p.h. on level track. As the 
car weighs gl a 60,000 Ih., 35 watt-hr. per ton-mile is equiva- 
lent to 1.05 kw.-hr. per car- -mile for level track and normal conditions. 


patenci arrangement to suit purchaser; weight, length, 


Within the above-mentioned radius of operation this car 
has been extremely satisfactory and is being operated suc- 
cessfully under low-temperature conditions with no appre- 
ciable trouble. Its tractive effort of 2,400 lb. makes it pos- 
sible to use a trailer if necessary. The cost of operation, in- 
cluding all maintenance and transportation charges, power, 
etc., is 17 cents per car-mile. The maintenance has been 
extremely light, and all indications are that the life of the 
batteries will be eight to ten years at least. 

Steam Cars. The steam power plant was probably the 
first to be tried for self-propelled cars, but unfortunately its 
development has not kept pace with requirements. Medium- 
pressure (300 to 400 lb.) boiler plants with comparatively 
low superheat (100 deg. F.) were introduced to a consider- 
able extent in continental practice several years ago, but the 


use of the steam car has not developed, due principally to- 


excessive weight and complications of equipment, and ineffi-. 
ciency of the boiler plant. | 

Recent developments indicate that while the seriousness of 
these defects has been noted and improvements have been 
made, they have not yet been overcome to the point where 
steam power may be considered to be the most satisfactory 
unit car power, and it may be well to consider these defects 
more in detail as they appear to exist in modern equipment. 

Insufficient boiler capacity is a defect directly coupled with 
excessive weight of equipment. Boiler plants of approximate- 
. ly 70 boiler hp. nominal rating have been applied to cars 
with a total net weight in running order of from 50,000 to 
60,000 lb. and providing for 100 sq. ft. of baggage space. 
The total live load will bring this equipment up to a gross 
weight of approximately 65,000 lb. or a load of 650 lb. per 
boiler horsepower. 

Experience indicates that for a boiler of this capacity the 
weight should be reduced by approximately 15,000 lb., and 
this should be possible as the entire power plant may be car- 
ried on the leading (driving) truck and the remainder of the 
body lightened proportionately. Total absence of vibration 
should be a great advantage in lightening the car equipment. 


Practically all the first cars of contincntal make indicated ` 


that high pressure and high superheat were necessary in order 
to provide for a gear ratio sufficient for starting and at the 
same time for a piston speed of 800 ft. per min. at 40 m.p.h. 
The engine developed to meet these conditions has no doubt 
been a great mechanical success, but the boiler plant sup- 
plying it has not yet been developed to the point where it can 
exceed the schedule previously outlined, even under the most 
favorable conditions. The causes of this deficiency appear 
to be due mainly to the two following defects: 
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a Insufficient header volume, resulting in carrying over 
an emulsion into the superheater units, with a consequent 
total loss of superheat and excessive water consumption, and 

b Unequal distribution of heat to all generating units, 
resulting in steam pockets and thereby destroying both circu- 
lation and evaporative qualities. 

The problem of providing sufficient surface-condenser 
capacity for hot-weather conditions coupled with protective 
appliances which will be operated by thermostat in cold 
weather has not been solved, with the result that under 
maximum conditions the water loss is as high as 45 lb. pe: 
car-mile, necessitating replenishing at frequent intervals and 
a consequent loss of time. 

Automatic control of the oil flame has been highly de- 
veloped but is not yet perfected. Generally speaking, this 
cutomatie feature must have two distinct functions: Namely, 
(a) cutting off or reducing the fuel supply when maximum 
boiler pressure is reached, and (b) cutting off fuel under 
low-water conditions. The first is undoubtedly perfectly 
developed but the second is not, due to the varying quality 
of the steam coincident with the condition (maximum load) 
which most often causes low water. 

The least considered of all conditions in connection with 
the steam car are probably those affecting the comfort of the 
operator, and in this respect it is unpopular on account of 
the extreme heat which may be experienced and also the noise 
of the oil flame. The latter is by far the most serious, and it 
is apparently impossible to control it when using high- 
velocity jets of steam for atomizing. 

Space does not permit a further study of the steam plant, 
but the following general data of a steam car now being 
tested may be of interest. 


Space required for boifer plant, sq. ft.....cccc cece cc eccccecsnecens 640 
Heating surface of boiler, sq. ft... 2... ccc ccc ccc ec cc ec cet ceeeeees 385 
Heating surface of superheater, BO Mess KG cca eicutaoteaet E 44 
Gress weight of car, Ib... ccc e cece sees ener cere e ces senterecsans 0,000 
Net weight of complete poart ea without oil and water, Ib...... 13,000 
Qui antity of ae supply, U S: fal eee ee EE E E 200 
peanuty of cil supply, S. ga E E E ee ee 180 

Gallons of cil per car-mile, average........usssesseososeosossesese 1 
Poiler pressure, 1b. per sq. Nii boc cGenis ee eES5d Seu re eh ae wees SENG 800 
Superheat, average, deg. F......cccccvcccccccrccccccsssccctssens 200 
Engine dimensions........ssesssesssseosssesoe 61⁄4 in. bore by 8 in. stroke 
Gear ratio between crankshaft and axle....... cece cece eee ee eeeees 1 to 1.46 


Heavy-Duty Gas Car. 
type are as follows: 


Car. Length, 55 ft.; weight, 66,000 1b. loaded. 
Engine, 6-cyiinder, 634 in. stroke. Power, 116 hp. at 800 r.p.m. and 225 
hp. at 1,600 r.p.m. 


Transmission, Four speeds forward, three reverse; geared to give 56 m.p.h. 
forward at 1,400 r.p.m. in high ‘and 37 m. p.h. in third speed. 


This class of car has not been tested to the point where 
any accurate data may be given, but it is evident that the 
gasoline consumption will be at least twice that of a Class A 
car per car-mile. The problem of handling through trans- 
mission and clutch the mechanical drive from a gasoline 
engine of possibly 200 hp. has not yet been solved unless it 
may be through the medium of the oil transmission so suc- 
cessfully used in navy work. However, the complication of 
this transmission or magnetic control makes it doubtful at 
the present time whether gasoline power plants will suc- 
cessfully exceed 70 hp. in capacity. 

Gas-Electric Car. Mention has already been made of the 
car of this type which came into prominence about fifteen 
years ago and which was practically discarded on account 
of its unreliable power plant and general complication. 

The first-mentioned cause of failure has undoubtedly been 
overcome and reliable constant-speed units are now in general 
use for generating purposes. If it were possible to eliminate 
the starting troubles when using types of engines suited for 
low-grade and cheap fuels, there would be no doubt about 
the general use of this type of equipment on account of unit 
power costs. The difficulties mentioned are such an im- 
portant factor in the successful operation of a motor coach 
that we must necessarily turn to the gasoline engine. 

The gas-electric system provides double- ended control and 


The general data of a car of this 
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an efficient starting torque but still retains all the complica- 
tions of a dual power plant. 
The general data of a modern gas-electric car may be 
started as follows: 
Car. Length, 55 ft.; width, 10 ft.; 
baggage space; weight Icaded, 65 


Engine. 6-cylinder, governor-controlled, 7 in. bore by 8 in. stroke; de- 
velops 150 b.hp. at 900 r.p.m. and drives a 100-kw. 700-volt generator 
which in turn drives two motors on forward truck. Fuel consumpticn 
(estimated), 0.25 gal. per mile. 


000 Ie capacity, 54 with 100 sq. ft. of 


It is thought that there may be a possibility of employing 
a smaller-capacity constant-speed gasoline engine (average 
running power consumption approximating 25 hp. for cars 
weighing 60,000 lb. loaded) which will drive a generator 
charging a limited battery capacity. Theoretically this might 
provide the starting torque desired and at the same time 
eliminate the undesirable features of the large power plant, 
but it could not be an economic consideration where cheap 
power could be purchased. 

Ball and Roller Bearings have been one of the important 
factors in the development of the motor coach. Exhaustive 
tests indicate that the ball bearing has reduced starting fric- 
tion under summer conditions to approximately 15 per cent 
of that of plain bearings, or in other words has reduced fric- 
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The argument has been advanced that the parts are de- 
signed for the engine and will handle all the power developed 
by it; but this contention is not sound, because the greater 
inertia to be overcome at starting requires a momentary torque 
much in excess of anything experienced in automobile work. 

Account must also be taken of the fact that in this country 
and the northern part of the United States cars have to be 
operated in snow storms, resulting in clutch slippage and 
shocks to transmission which are much in excess of those 
experienced in automobile service. 

The method employed in transmitting the power to the 
wheels has generally been one of the following: 

1. Through a standard transmission to one driving axle 
which supports the entire two-wheel rear truck and which 
can move in a vertical plane only. While this is the simplest 
method of driving, it is not the opinion that it will ever be 
generally acceptable as experience indicates that safety and 
good riding qualities are almost Proportionaté to the number 
of wheels in the trucks. This is particularly applicable to 
cars operating on cheaply maintained lines. 

2. To both axles of the front four-wheel truck by gearing 
and universal connections from a transmission located behind 
the truck. Experience on some railways goes to show that 
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tion of approximately 20 lb. per ton to 3 lb. per ton. At the 
same time the average rolling friction at speeds up to 30 
m.p.h. has been reduced by approximately 40 per cent, or 
from 3.6 lb. per ton to 2.2 lb. per ton. 

Experience indicates that the ball bearing is suitable for 
Class A cars, but that the areas and sizes for designed in- 
dustrial work should be at least doubled for railway work 
due to excessive shocks and side thrusts. It is not possible 
at present to say whether side thrusts are more destructive 
than vertical rail shocks, but it is certain that for poor rail 
conditions the bearings should have a side-thrust capacity of 
100 per cent of the vertical load. 

For Class B equipment it may be necessary to use roller 
bearings for vertical loads i in connection with special bearings 
for side thrusts. 


Transmission and Type of Drive 


While it has been stated that the automobile engine is most 
suitable for the light motor coach, it must nevertheless be 
admitted that experience indicates that standard automobile 
transmissions, clutches, universal connections and driving 
gears are entirely inadequate for motor-coach service and are 
the cause of probably 75 per cent of the breakdowns. Similar 
parts which have been developed for truck engines are gen- 
erally much superior due to their greater size and strength 
per horsepower transmitted. 


this method is successful, and although the number of uni- 
versal connections is not reduced the shafts are all short and 
the driving forces are removed from the passenger-carrying 
part of the cars, thereby reducing vibration. 

3. To a transmission located at about the center of the car 
and from there to nearest axle of each four-wheel truck or to 
both axles of two-wheel trucks. The advantage claimed is 
that the entire weight of the car is available for adhesion 
(where the trucks are of the two-wheel type) but general ex- 
perience indicates that this is not necessary and is harder on 
the engine than where part of the momentum of rotating 
parts may be taken up by slippage. Where four-wheel trucks 
are used this method has been found to give better adhesive 
qualities than connecting to both axles of one truck, but the 


- advantage seemingly is not sufficient to warrant the extra 


complication. 

4. To leading axle of rear four-wheel truck. The chief 
advantage of the drive to the rear truck is that the engine 
may be aligned in such a manner as to have its shaft center 
line pass through the center line of the main driving axle, 
thus reducing wear on the universals and friction. The dis- 
advantage is that it necessitates the use of one or more sup- 
plementary bearings between the engine and the point where 
the drive shaft is coupled to the front universal. The maxi- 
mum lateral motion of a truck of 48-in. wheel centers and 
18-in. truck centers on an 80-ft. radius curveyis shown to 
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average 34 in. at a radius from-the center of 24 in., so that it 
is apparent that the swing of the truck has but little effect on 
the universals. The torque arms supporting the housings 
of such an arrangement should have both vertical and lateral 
swing. Only when the load on the main axle is not sufficient 
for adhesion it may be conceived that driving power acts on 
the second axle. Under ordinary conditions transmitting 
power to the second axle generates no more friction than that 
due to the weight of rotating parts. 

Methods of transmitting power from the front axle to the 
rear axle of rear truck may be subdivided as follows: 

a Chain Drive. Chain drive has the disadvantage of rapid 
wear, noise, and the complication of shields and covers which 
more than overcome the advantage of the straight drive to 
the rear truck. 

b Gear Drive. Gear drive to the second axle no doubt 
appears to be the best mechanical means of transmitting 
power, but.it has all the disadvantages of rapid wear due to 
difficulty of adjustment of contact and the maintenance of 
extra universals. 

c Side Rod and Cranked Wheels. Side-rod drive to the 
second axle, along with many other locomotive developments 
said to be crude and inefficient, in actual practice is a thor- 
oughly reliable and easily adjusted and inspected arrange- 
ment, and is operating successfully at high and low speeds 
and with no appreciable friction. 

d Miscellaneous, including oil transmissions that are still 
being experimented with. 


Summary 


There is no doubt a great difference of opinion regarding 
what type of motor coach will fulfil the requirements best. 
It is apparent that there will be important developments in 
railway motor cars, both as regards design and field of 
service, and therefore the following conclusions may be con- 
sidered as preliminary only. 

Class A Cars (30,000 lb. max. light weight), driven by 
automobile-type, 6-cylinder gasoline engines, should have the 
following general characteristics and limiting conditions: 
1.6 hp. per 1,000 lb. light weight of car at engine speed 
of 2,100 r.p.m., giving a car speed of 35 to 40 m.p.h. Roll- 
ing friction, 2.2 lb. per ton of weight on rail, and wind 
resistance of 5 lb. per sq. ft. cross-sectional area of car at 
40 m.p.h. Weight of car per passenger seat, maximum 
750 lb.; weight of car per maximum hp., 600 lb. Gear ratio 
between engine and wheel for ruling grades not exceeding 
1.25 per cent, 4.7 to 1. (In hard operating conditions this 
may be increased to 5.5 to 1.) 

Class B Cars. It is difficult to come to a general con- 
clusion with regard to this class of equipment, as it appears 
that only one class of car has actually passed the experimental 
stage. One Canadian railway has found the battery car to 
be a reliable and economical unit to operate, provided that 
the schedule will permit of charging time. Severe weather 
conditions have had little effect on the operation, and the 
simplicity of the power-controlling devices eliminates any 
chance of opposition from the operators. 

The chief obstacles in the development of this type are the 
first cost and, in some regions, high power costs, but it is 
felt that the great advantage it possesses of double-ended 
operation without complication more than offsets any serious 
disadvantages. 

In conclusion, it seems safe to say that there is a fairly 
large field for the motor coach in railway work and that it 
will not be developed from without but rather from within— 
slowly, conservatively, by motor manufacturers and railway 
engineers, as the traveling public will never tolerate from rail- 
way companies the difficulties and disappointments which 
have been visited on them by automobile manufacturers. 
The railway engineer to do his part in this problem must 
be familiar not only with operating conditions but also with 
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the labor problems which are sure to arise in such a de- 
velopment, making it necessary and advisable to give con- 
sideration to the employee operating this equipment and to 
the public using it. 


Discussion 


L. Klopman (Railway Storage Battery Company): I 
agree with all that the author has said in favor of the 
storage-battery car, but that the paper did not go quite far 
enough in presenting its proved utility and service. 

The author has divided self-propelled cars into two classes 
placing the storage-battery car in the heavier class (B) but 
excluding it from the lighter (A), or that for cars having 
a seating capacity of 24 to 40 passengers, a baggage space of 
approximately 100 sq. ft., and a car weight of from 18,000 
to 30,000 lb. Storage-battery cars answering this descrip- 
tion had been in successful operation since 1917 on the Chat- 
tahoochee Valley, on the Long Island since 1914, and else- 
where, which had a seating capacity of 32 to 40 passengers, 
a baggage space of 80 sq. ft., and a weight, including battery, 
of 28,000 lb. These cars had been equipped with two 25-hp. 
175 to 250-volt motors, double and series-parallel control 
with a gear ratio of 5.29 to 1, and 150 A-12 Edison cells. 

There was no reason why a storage-battery car such as this 
could not meet every test which had been successfully met by 
the gasoline-engine-driven motor coaches designated under 
Class A, and not only meet these conditions, but more eco- 


*nomically and with greater reliability in operation than the 


gasoline car. 

The multiplicity of troubles and complete failures which 
were inevitable with any kind of combustion engine and drive 
after considerable service necessitating shopping of equip- 
ment and consequent substitution, were matters worthy of 
serious thought. i 

This was to be compared with the simple, effective electric 
motor and control of the storage-battery car, which was as 
nearly absolutely foolproof as any mechanism yet devised. 
The fout-motor drive permitted in the remote contingency of 
failure of even two motors, of the remaining two motors 
propelling the car. A mechanical or electrical failure of the 
battery was so remote as to require no consideration. Its 
initial cost was admittedly higher, but in a comparative} 
short period the low cost of maintenance both for the battery 
and the electric motors soon equalized the difference in the 
initial cost. 

The life of the storage battery has proved to be over 10 
years in this class of service and, in fact, cars were now in 
operation in Canada the batteries of which had been installed 
as far back as 1914. The condition of a gasoline engine 
started in the same service in that year could easily be im- 
magined. | 

It was to be remembered that all storage-battery cars were 
equipped for double-end control, which meant both economy 
of time and money in operation. The author had cited the 
use of these cars to connect junction points, small summer 
resorts, golf clubs, etc. This service would hardly warrant 
the cost of installation of a Y or turntable such as the one- 
end operation of a gasoline motor car made necessary, and it 
was only fair that the cost of such installation be deducted 
from the initial cost of storage-battery operation. 

So far as Class B cars were concerned, in stating the 
maximum radius of operations, the author had limited him- 
self to the statement that its maximum radius of operation 
was 140 miles on a full charge. This statement was correct 
as far as it went, but cars of this size had made and were 
making up to 235 miles a day where facilities were available 
and operating schedules permitted time for intermediate 
charging. ‘This would give the storage battery car a mileage 
which, for all practical purposes. was equal to that afforded 
by a gasoline engine driven car. 

R. G. Gage (Canadian National) said that cne of the 
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chief items that should be watched in connection with stor- 
age batteries was the first cost—not perhaps in the car itself, 
but in the different facilities for making low cost of opera- 
tion. The charging facilities sometimes were difficult to 
procure. The question of operation of the storage battery 
car in Canada was important. At certain times of the year, 
with the temperatures which they had, it was absolutely 
necessary to start the car out properly charged, but in such 
cases it had been his experience that there was little trouble. 
That was one of the serious things that must be given con- 
sideration as regarded the proper scheduling, which those 
having to do with transportation were not always ready to 
realize. 

J. A. Shaw (Canadian Pacific) stated that the railway 
company with which he was connected had installed four 
gasoline-engine-propelled cars, to transport passengers from 
the station to its hotel. They operated for four months 
each summer and carried all the supplies and fuel as well as 
- passengers. The cost of gasoline for operation per annum 
was about $1,000. . 

Mr. Brooks, in closing, said that the chief reason why he 
_ believed that the gasoline-driven car was the most suitable 

to fulfil the requirements outlined for Class A cars was the 
requirements of the service. 

These small units were often used in sparsely settled parts 
where the only hope railway companies had of making 
anything out of the service was in its frequency. His com- 
pany had driven cars fitted with automobile engines on 
regular schedules which necessitated covering 360 miles per 
day, up to 50,000 miles before any appreciable repairs had 
been necessary to the engine. 

It was necessary to differentiate between experience de- 
rived from highway-run service and mechanical equipment 
driven on steel rails. He felt sure, from what he had seen, 
that the life of a gasoline car motor running on steel rails 
would be five or more times that of a gasoline automobile 
motor on highway service. 

It was necessary to remember that in Canada, where car 
batteries had to be imported, their cost would run close to 
$20,000. If necessary, the complete gasoline power plant 
in one of the Class A cars could be junked every year for 
practically the interest on that amount alone, without repay- 
ment of the cost of the batteries. It might appear at first 
that it was wise to figure on writing off the value of an auto- 
mobile engine driving one of these small units after, say 
50,000 miles. Experience had indicated, however, that it 
would be proper to allow 150,000 to 200,000 miles on that 
kind of service. But even if conditions were such as to make 
it advisable to junk the engine at the end of 50,000 miles, 
he still thought it would be better to do this rather than to 
incur the heavy expense for the storage battery, which neces- 
sitated a large investment in the charging equipment where 
cheap power could not readily be tapped. He appreciated 
the value of the storage-battery car, but felt that for certain 
classes of service it was necessary to have something cheaper 
and more flexible. 
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P. R. R. Combination Car 


HE new all-steel combination cars for the Pennsyl- 
vania, Class PB-70, built at the Harlan plant of the 
Bethlehem Shipbuilding Corporation, Wilmington, 

Del., have a passenger compartment 34 ft. 95@ in. long, with 
seats for 44 persons and a baggage compartment 35 ft. 6 in. 
long. The length of the body is 77 ft. 834 in. The weight of 
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Interior of Pennsylvania Combination Passenger and Baggage Car 


the car is 134,600 1b., of which the two trucks constitute 45,- 
900 lb. These trucks, which are of the Pennsylvania patented 
six-wheel type, Class 1-D, have 36 in. steel wheels, 51% in. 
by 11 in. journals and a wheelbase of 11 ft. 0 in. 

The interior finish, including the ceiling, is in steel with 
Ceilinite on the back. The flooring is of Flexolith composi- 
tion. The seats are Hale & Kilburn No. 194. Parcel racks 
of the continuous type are provided. Window fixtures and 
trap doors are of O. M. Edward’s design. 

The Gold Car Heating & Lighting system of steam heat 
is used in the passenger end and the Vapor Car Heating & 
Lighting system in the baggage end. The lighting equip- 
ment was furnished by the United States Light & Heat Cor- 
poration, the batteries being of the Edison type. 

The couplers are type D, with Westinghouse type N-11 
friction draft gear. Fowler upper buffer springs also are 
applied. The brake equipment is of the U C type, with 16- 
in. tylinders. The foundation rigging is of the Pennsy)- 
vania clasp-brake design furnished by American Foundries. 
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Pennsylvania Combination Passenger and Baggage Car Built at Harlan Plant of the Bethlehem Shipbuilding Corporation 


Fig. 1—Fifty-ton Truck with Imftroved Arch Bar Side Frame 


Tests on Different Shaped Arch Bar Side F rames 
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Slight Changes in Design Reduce Unit Stresses from Over 
40,000 Lb. to About 20,000 Lb. 


By Louis E. Ensley 
Professor Railway Mechanical Engineering, University of Pittsburgh 


HE purpose of the tests described was to determine the 
stress set up in different shaped arch bar truck side 
frames under direct vertical load, transverse load and 

twisting load. The loads used were—for the 50-ton trucks, 
68,500 lb. vertical load, transverse load of 9,000 lb. and a 
twisting load of 6,000 lb., applied at the center of the truck 
spring seat. For the 70-ton truck tested the load was for 
the direct vertical load, 95,000 1b., transverse load 12,600 1b., 
twisting load of 8,400 lb., applied at the center of the truck 
spring plank. 


Machine and Instruments 


The tests were conducted at the plant of the Pressed Steel 
Car Company, located at McKees Rocks, Pa. The machine 
used was their 600,000 lb. Olsen testing machine. A photo- 
graphic reproduction of the frame under test is shown in 
Fig. 2. A direct vertical load was transmitted to the spring 
seat of the side frame by a cast steel foot A to a 1-in. by 
3g-in. by 10-in. strip of iron lying over the center line of the 
spring seat. The load then acted through a 14-in. by 6-in. 
by 8-in. filler block to a circular ball bearing which rested on 
the spring seat. A wooden block about 14 in. thick was used 
above and below the ball bearing to take up any irregularities 
on the surface of the casting or in loading. 

The method of supporting the ends of the frame is clearly 
shown in Fig. 3. The block L took the place of the wedge 
in the journal box, the block just below that taking the 
place of the brass. This lower block was also knife edged 
by a circular groove in the short axle J which is supported by 
filler blocks on the casting K. Great care was taken to insure 
the line of force passing through the center of the arch bar 
and half way between the two journal box bolts. 

A transverse load was obtained by manually applying the 
load to the calibrated spring B at each end of the beam which 
was anchored to the frame by means of bolts D and E and 
transmitted by beam C to the column casting F through a 
knife edge at the center of the column. To apply a twisting 
load, the calibrated spring G received a load and transmitted 
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it to the ball-crank H turn buckle J and thus to the spring 
plank. : 

The instruments used for determining the stress through- 
out the frame under the different loads were the Berry strain 
gages. These are clearly shown clamped on the frame in 
Fig. 3. These gages are so constructed that the elongation 
per inch can be accurately determined to .0001 of an inch. 


Description of the Side Frames 


This report covers the tests of five different arch bar side 
frames, four of them were for 50-ton and one was for a 70- 
ton car. No. 1 was a 50-ton standard ARA frame which 
had top and bottom arch bars 5 in. by 1% in. and a %-in. 
tie bar. An outline of the frame is shown in Fig. 4. 

No. 2 frame shown in Fig. 5 was a Pennsylvania standard 
50-ton arch bar side frame with a top and bottom arch bar 
of 5 in. by 1% in. and a %-in. tie plate. This frame is 
much like the ARA frame but the bars are only 1% in. 
thick instead of 114 in. as in the ARA 50-ton frame and the 
radius at the bottom bend of the lower bar is 27% in. instead 
of 11% in. as in the standard ARA arch beam frame. 

No. 3 frame was a new 50-ton design shown in Fig. 6 
which had a lower bar that had a 1934-in. radius in the 
bottom part of the frame, this radius being tangent to the 
diagonal tension part of the bar at the outer point of con- 
tact with the column. On top of this bar and under the 
spring plank was a small malleable iron filler block on which 
the spring plank rested. As the column bolts passed through 
the bottom bar at an angle a small V-shaped malleable iron 
washer was placed between the tie bar and the column bolt 
nut. The top and bottom arch bars on this side frame were 
5 in. by 1% in., and the tie bar was 54 in. thick. 

No. 4 side frame was a 50-ton arch bar frame very similar 
to No. 3 but as shown in Fig. 7, the radius is only 11 in. at 
the bottom and the straight portion of the lower arch bar ex- 
tends to the bottom or inner edge of the column and the 
bottom of the column is a diagonal straight line instead of a 
curve as in Fig. 6. It will also be seen that the malleable 
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iron filler block is somewhat thicker in the 11-in. radius 
frame. 

Frame No. 5, shown in Fig. 8 was a 70-ton arch bar side 
frame. It also had 11-in. radius at the bottom and a mal- 
leable iron filler block. However, in this frame the V-shaped 
washers are located between the bottom bar and the tie bar 
and the column bolt nut comes up against the bottom tie bar. 
The size of bars in this frame is 6% in. in width and the 
thickness of the top bar is 114 in. while the bottom bar is 
1% in. 

Method of Testing 

Each bar was laid out at the points of reading on each 

edge \% in. in from the upper and lower sides of the bar. Some 


Fig. 2—End View of Truck Frame in Testing Machine 


readings were also taken at the tie bar as shown in the 
figures. Small holes were drilled at each point with a 3/64 
in. drill about 1/16 in. deep. These holes were used for plac- 
ing the points of the Berry strain gage. 

The frames were mounted and centered on the testing ma- 


Fig. 3—Side View of End of Frame in Testing Machine 


chine as already described and a load of something greater 
than that for which the test was made was applied to the 
frame to be sure that all parts were seated after which the 
load was reduced to 5,000 lb. Several Berry strain gages 
were clamped at different points on the side frame. The 
direct vertical load was then increased to 73,500 lb. on the 
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50-ton frames and on the 70-ton frames 100,000 1b., making 
an effective load of 68,500 Ib. on the 50-ton frames and 95,- 
000 Ib. on the 70-ton frames. 

The transverse loads of 9,000 lb. and 12,600 lb. on the 50- 
and 70-ton frames were respectively applied and the Berry 
strain gage agajn read after which twisting loads of 6,000 lb. 
for a 50-ton frame and 8,400 lb. for a 70-ton frame were ap- 
plied and the fourth reading was taken on the gage. The 
instruments were then placed at a new position and set to 
zero with all loads acting. The three loads were then suc- 
cessively removed in a reverse order to which they had been 
applied, that is the twisting load first, the transverse load 
second, and finally the direct vertical load. By continuing 
this method of taking the four readings at each point, the 
stress equivalent to each of the loads was determined until 
all points where readings were desired with a 2-in. Berry 
strain gage on the 50-ton frames, were covered. However, 
in the test of the 70-ton frame a somewhat more sensitive and 
accurate gage of the Olsen type was used at the most im- 
portant points where readings were taken. All frames were 
tested in identically the same manner as described above. 


Results Obtained 


Figs. 4, 5, 6, 7 and 8 give the results of maximum stress 
obtained at any point, the arrow indicating the middle of the 
point where the gage was seated, the figure representing 
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Fig. 4—ARA Standard 50-Ton Arch Bar Side Frame No. 1 


either. tension or compression at this point. The stress here 
arrived at was the average of the four identical points on the 
frame, that is, there were readings taken on both ends of the 
frame and on both sides of each bar. The stress here given 
has the sign either tension or compression of the direct 
vertical load. To this was added the average of the other 
four readings taken, which were produced by either the twist 
or transverse load. While the transverse and twist load acted 
only in the one direction in these tests, it might in actual 
service act in either direction. This might add to the direct 
vertical stress if it was either in tension or compression so 
that the stresses here shown are the average maximum stresses 
in pounds per square inch that would come at any point on 
the side frame in service under these loads. Where there 
is no indication before the number, it is tension, but where 
there is a minus sign before the number, it indicates compres- 
sion, 

From a survey of these five figures, it will be seen that the 
ARA standard 50-ton truck has one point at the radius at the 
bottom which indicated a maximum tension stress of 41,700 
lb., and another point at the bottom of the bar between the 
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column posts of 26,800 lb., while with the Pennsylvania 
standard 50-ton frame this maximum stress at the inside 
on the bottom corner was reduced to 36,700 1b. on the top but 
was increased at the bottom of the frame to 37,200 lb. These 
stresses, in great masure, show why arch bar trucks in the 
past have broken near these points. It will be seen in Fig. 6, 
showing the results obtained on the truck, that with the 1934- 
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Fig. 5—Pennsyivania Standard 50-Ton Arch Bar Side Frame No. 2 


in. radius, the maximum stress on this frame is 25,400 lb. in 
the center at the bottom, while on the top at a point close to 
the column bolt, the maximum stress is 24,000 lb. It will be 
seen that this frame has a much lower stress than either 
frames Nos. 1 or 2. However, No. 4, which is a 50-ton arch 


ns eo. ~ 
SIYEESI IN LMS. PLO SOC 
~ Sener as COMAREISION, 


SRAME NE I 


| 


THA Lind or Tater f 


"ee o ce o 


tsar 


* 
; i 


THE STRESI Sewn 1S DEVELOPED 
OY THE FeLLeow Ne LOADS : 


PIRCCT VERTICAL GESOO 445. 
TBST VRAIE Jooo ~ 
Twiss I-X- 


Fig. 6—Experimental 50-Ton Arch Bar Side Frame No. 3 


bar frame with 11-in. radius, has a maximum stress of 22,- 
800 lb. This is at the bottom of the compression member 
near the column bolts and it has a maximum stress in tension 
of 19,200 lb., which is at the top of the lower bar at the 
bottom. All other points on the tension member are less than 
19,000 Ib. 

Frame No. 5 which is a 70-ton 11-in. radius bottom bar 
has a maximum stress in tension of 20,400 lb. and this is at 
the same upper bend of the lower arch bar as the last frame 
described. No other point on the frame shows over 20,000 1b. 
stress. From the results here obtained it is evident that 
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Nos. 4 and 5 frames have a very much lower stress than either 
one of the first three tested. 

While only the results of five frames were given in this 
report there were in all 12 different designs of frames tested 
and sometimes two or three of the same design, but the other 
frames in most cases fell between the maximum and minimum 
results here given and were not interesting except to the 
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Fig. 7—improved Arch Bar Side Frame No. 4 for 50-Ton Trucks 


student to cross analyze the results of the different designs 
of frames. The last two frames given are well within the 
strength of the metal to last the life of the car. 
Approximately 4,000 cars were built in 1915 and 1916 of 
a design very similar to that of frame No. 4 of the 50-ton 
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Fig. 8S—Improved Arch Bar Side Frame No. 5 for 70-Ton Trucks 


capacity and these frames on these cars are still in service 
after approximately eight years and from a careful check of 
all these cars by the officials of the roads having them in use, 
no arch bar failures or cracked bars have ever been dis- 
covered. A photograph of one of these trucks is shown in 
Fig. 1. There are now being built some cars with the frame 
No. 5 shown in Fig. 8, and as the stress in the 70-ton frame 
is no greater than that in the 50-ton frame, which has been in 
service for eight years, equally satisfactory service without 
failure doubtless will be obtained from the trucks used under 
these 70-ton cars. 
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Freight Car Inspection Practices 


Inspector's Work of Vital Importance; Things to Be Remembered 
and Parts to Be Examined 


By D. P. Crillman 
General Car Foreman, Michigan Central, Detroit, Mich. 


ing car inspectors. A man to be eligible should be not less 

than 21 years of age, should have had one year or more 
of experience at car repairing or car building, be able to 
read and write and pass examination as to eyesight and 
hearing. 

A man working as an inspector in the car department 
should be not only a car man, but also what is commonly 
termed a company man. He should have in mind at all times 
the welfare of his company, as all the railroad has to sell is 
service and he is just as an essential cog in the wheel as 
the superintendent. He can help greatly in keeping freight 
moving across the country by careful inspection of cars for 
defects which render them unsafe or interfere with their 
safe movement to destination without accident or being 
shopped for repair. Inspectors should not shop cars for 
minor defects where repairs can safely be made in train 
yards, as this is not only costly but causes delay to freight 
and makes another dissatisfied shipper. 

An inspector should at all times be watchful for defects 
that may create claims, especially on open top equipment 
those affecting hopper doors and when lading, such as coal, 
etc., is found to have been leaking from the car. Have the 
leakage stopped, also report the car to the yardmaster so that 
it may be weighed; make a leakage report for same and send 
a copy of the report to the claim agent. Side doors and side 
door protections must be given close attention not only on 
account of loss of freight but also for the safety of passenger 
trains that they may not be raked by side doors being forced 
out. 

An inspector should become familiar with the clearance 
of each division of the road on which he is employed. If in 
doubt as to height and width of a loaded car, measurements 
must be taken to assure that same are within prescribed 


È the first place good judgment must be exercised in select- 
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published clearance limits of the lines over which they are 
to pass. 

A careful study of and a close adherence to A.R.A. load- 
ing rules will prevent accidents. 


Interchange Inspection 


Where cars are being received in interchange from a con- 
necting line, a close inspection should be made to insure 
their safe movement and every effort made to move the 
loaded cars without transfer of contents, as this has a 
tendency to invite claims, to say nothing of delays to freight 
and added expense to the railroad which is a loss in net 
revenue earnings. 

Where cars have been received in interchange with deliver 
ing company defects that cannot be repaired while the car is 
under load, but which are safe to run in service, see that all 
such defects are properly covered by a defect card. Empty 
cars must be in a serviceable condition to load. The in- 
spector should be familiar with all equipment of the road on 
which he is employed, watch for wrong repairs which have 
been made on cars offered home and when wrong repairs are 
found fill out a joint evidence card covering all such wrong 
repairs, sending the car to the shop for proper repairs. By 
so doing he will be helping the upkeep of the equipment 
and will greatly add to the life of the car. All empty cars 
should be carefully inspected and classed for commodities 
in accordance to their conditions. Those found fit for grain 
or cereal loading should be so carded, although grain cars 
should not be selected at night. All such cars found in 
need of repairs should be shopped and repairs made before 
being placed for loading. This will insure the prompt de- 
livery of lading to destination. Shippers can see no rea- 
sonable excuse for placing a defective car for loading. 

In freight yards where it is the practice to have two in- 
spectors working together, one on each side of train, one 
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inspector should never work ahead of the other. This in- 
spection should cover all parts of the cars, although the parts 
requiring the most careful inspection are those such as seams 
in throat of wheel flange—this defect being difficult at 
times to discover, loose wheels and broken or chipped 
flanges. Where inspectors are working opposite to each 
other they should watch the wheels at the hub on the op- 
posite side from which they are working, as the journal box 
may hide the loose wheel from the inspector working on 
same side of the car as the loose wheel. There is a possible 
. chance of a broken flange being hidden from the view of the 
inspector by a brake shoe, but still in plain view of the in- 
spector working on the opposite side. Close attention must 
be given to detect cracked wheel plates, especially on re- 
frigerator cars, on account of a crust forming on the metal 
caused by brine leaking from the car. This is a dangerous 
defect as refrigerator cars are handled over the lines at a 
high rate of speed. In many cases such cars are equipped 
with light capacity wheels which are apt to crack because of 
brakes sticking and heating the wheel. This is more easily 
found when the wheel cools off, although the inspector must 
not depend on the wheel showing signs of heating as cracked 
plates will be found on wheels with defective material, caused 
by pressing the wheel on the axle. Sharp flanges should 
also be gaged to know that they have not worn below the 
limit of standard gage. If wheel defects are not detected 
they may cause serious and expensive accidents. 

Other important defects to look for are cracked arch 
bars—which are usually found to crack or to have flaws at 
bends or column bolt holes of bottom bar—missing or loose 
nuts such as column or box bolts, carrying iron or brake 
hanger casting bolt nuts, cotter keys missing from brake 
rigging and coupler cross keys. 


Lubrication and Draft Gear 


Lubrication must be maintained to prevent failure in 
service, thereby avoiding expense and delay of freight on 
account of setting out cars on the lines for repairs. When 
making inspection of journal boxes, lids must be lifted— 
especially those opening with more than ordinary force— 
even though it be necessary to remove the lid, as these are 
the boxes that receive little or no attention. 

Inspection should cover draft gear attachments, cracked 
coupler shanks, knuckle pins tested by touching bottom of 
pin to assure that they are not defective, coupler yokes and 
yoke rivets, couplers and their parts to insure that they are 
operative. Couplers must not be less than 311% in. or more 
than 34%4 in. from top of rail to center line of coupler 
shank. Inspectors need not bother to lay a board across the 
rails to measure the coupler height, but can conveniently 
carry a piece of string long enough to reach across the rails 
with a small nut tied to each end. By putting this string 
across the rails, the height of coupler can be ascertained with 
a 3-ft. rule. 


Air Brakes and Safety Appliances 


Air brake hose, pipe and other parts must be inspected 
and maintained. Cylinders, triple valves and retaining 
valves should be cleaned and tested and so stencilled within 
nine months of the last cleaning. All out-going trains should 
have at least 85 per cent of the air brakes operative. In- 
spectors must know that air hose are properly coupled and 
angle cock handles are in the proper position, that all leaks 
have been stopped and that piston travel has been adjusted 
to from 514 in. to 61⁄4 in. When adjusting piston travel, 
live levers should be equally divided on both trucks. 

Inspectors must understand that railroads are subject to 
fines for handling cars with I. C. C. safety appliance defects, 
this for the protection of trainmen. Therefore, all parts of 
safety appliances such as hand brakes, hand holds, ladders, 
sill steps, running boards, uncoupling levers and end clear- 
ances must be maintained to proper location and clearance. 
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Trucks and Brake Beams 


Trucks with steel side frames such as Andrews, Betten- 
dorf and others must be inspected carefully to detect cracks 
or flaws. Side bearing clearance should be watched and, 
where cars are balanced on center plates, should have 1/16 
in. to % in. clearance between all four side bearings. If a 
car is found to be bearing hard on one side, the clearance 
should not be more than % in. on the opposite side. 

Rigid inspection must be given to brake beams, brake 
hangers, brake heads—particularly to eye and key bolts—to 
see that these parts are not worn to a limit which would 
make them unsafe, 

Sills 


Sills, both steel and wood, should be inspected to see that 
they are not decayed, split, buckled, cracked or spread. This 
applies especially to draft sills. 

No part of the body or truck frame or attachments shall 
be less than 214 in. above top of rails. The body of the 
car should be inspected, including roofs. Roofs found in 
leaking condition should be shopped for repairs for protec- 
tion of freight. Close attention should be given to side and 
end doors. Defective doors should be repaired to prevent 
swinging out and striking employees or passing trains or fall- 
ing from the car and causing. accidents or possibly loss of 
freight. Moreover, defective doors or their fixtures en- 
courage pilfering of cars. With a defective door hasp you 
could not have a clear seal record, thus inviting claims from 
which your road has no protection. 

It is also the duty of inspectors to become familiar with 
the I. C. C. regulations for the handling of explosives, gaso- 
line, etc. It is important when he finds tank cars leaking 
to keep open flame lanterns away from such, notify the yard- 
master so he in turn can keep all engines at a safe distance 
until such time as the inspector has made an inspection by 
the use of an electric flash light and taken every effort to stop 
the leak. Where a quantity of oil is found on the ground it 
should be covered with dry earth. 

The inspector of today comes under the classification of 
a carman, also classed as a mechanic; therefore, to meet the 
qualification of carman the same as must be done in learning 
any other trade, he should study A. R. A. rules, loading rules, 
specifications of tank cars and pamphlets that are furnished 
by the Bureau of Explosives, to be able to pass examination 
before he can be considered eligible as an inspector. In the 
larger terminals where a number of inspectors are employed, 
they can greatly help themselves by holding meetings for 
the purpose of going over rule books, thus getting a uniform 
understanding and a proper interpretation of the rules. 

As under present rules the inspector’s report is of great 
importance, especially where cars have been damaged under 
A. R. A. Rule 32. To facilitate the interchange. of cars it 
is necessary to have uniformity of practice in repairing and 
inspecting and owner’s responsibility from that of the 
handling line; also in making repair bills to give the owner 
proper information, such as location, reasons, etc., as per 
A. R. A. rules. Inspectors must furnish correct information 
as it must not be assumed but must be determined by actual 
inspection; therefore, inspectors should know the require- 
ments of the rules. 


Safety First 


Safety should be the first consideration of every railroad 
employee. One of the most positive and absolute rules is 
the one that requires car inspectors to protect themselves by a 
flag or light when working about cars. The necessity and 
reasonableness of this rule is apparent to everyone. 

Safety appliances are all right but what is needed is a 
safe man to inspect them and see that they are safe. Injure 
an experienced man and.a new man must take his place. A 
new man is an experiment; therefore, it is an inspector’s duty 
as well as his protection to report unsafe conditions. 
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Sceven!s-Foot Steel Suburban Car Built for the Chicago, Rock Island & Pacific by the Standard Steel Car Company 


Suburban Car Featured by Low Unit Weight 


New Rock Island Steel Coach Weighs Only 920 Lb. Per Seated 
‘Passenger—Special Lighting Equipment 


S a part of a program calling for the expenditure of 
$1,000,000 this year in new equipment, the Chicago, 

Rock Island & Pacific early in the year placed an 

order for 50 steel suburban cars with the Standard Steel 
Car Company. These cars, designed by the Standard Steel 


_ 


Erecting Work Completed—Car Ready for Application to Trucks 


Car Company in accordance with specifications prepared by — 


the Chicago, Rock Island & Pacific, are now being delivered 
and mark an important step forward in the design of this type 
of car. Without sacrificing strength, the weight of the car 
has been kept down to 92,100 1b., the body weighing 66,400 
Ib. and the trucks 25,700 lb. The seating capacity is 100, 
thus making the weight per seated-passenger approximately 
920 lb. These cars are believed to weigh less per seated 
passenger than any heretofore built. 

Particular attention has been given to the comfort and 
convenience of the passengers as will be seen in many fea- 
tures of the design. The rattan cross-seats, of the Walk-over 
type, have been made wider than usual in suburban cars 
and are designed to give maximum comfort to two passengers 
in each seat. The seat backs are equipped with neat brass 
handles next to the aisle and 10 hand straps are provided 


in each end of the car for the convenience of passengers 
who may be standing in front of the longitudinal seats. The 
window arrangement has been worked out so as to provide an 
unobstructed view, and there is a full window to each seat. 
The window sills are at a convenient height and form com- 
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interior View of the Car Compietely Equipped Ready for Service 


fortable arm rests for passengers sitting next to the windows. 

In order that passengers may be protected from cinders as 
much as possible, these windows have been arranged so that 
they can be raised but 10 to 12 in. At the same time, the 
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bottom rail of the sash does not interfere with the view of 
an adult passenger. The end doors, as well as the platforms 
and steps, have been considerably widened over those of other 
cars of. this character so that two lines of passengers can pass 
out of the doors and down the steps at the same time. End 
hand rails extend from the door posts to the side of car, 
parallel to the platforms and slope of the steps. These 
features, together with the longitudinal seats at each end of 
the car and the absence of arm rests on the aisle ends of 
seats, will permit an unusually rapid loading and unloading 
of passengers. Platforms are provided with safety gates that 
automatically lock in either open or closed position. 

The electric lighting system is designed to afford the best 
distribution of light that it is possible to obtain, by means 
of a row of 13 lamps, mounted on each side of the car, each 
row being located approximately over the center of the cross 
seats. One lamp is also mounted above each platform step. 

The heating system is of the vapor type with double auto- 
matic thermostatic control. This control is entirely auto- 
matic and does not need the attention of train crews or yard 
men to operate it. It automatically keeps the temperature 


Four-Wheel Truck Equipped with Cast Steel Frame and 
Clasp Brakes 


of the car between 70 and 73 deg. F. while in train service 
and at 50 deg. F. while standing on steam in the yards. 
While it is true that the ratio of live to dead load has been 
given little consideration in passenger service, these cars 
represent decided progress towards establishing a desirable 
_ relation from the operating viewpoint. The light weight 
plus the use of clasp brakes and arrangements for rapid load- 
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released, the door is automatically held in position to prevent 
slamming. No doors are provided in the vestibules of these 
cars, gates being used instead. 

The light weight of these cars was made possible solely by 
careful analysis and calculation, no use being made of light 
weight non-ferrous metals. With the exception of the zinc 


bottom floor sheet and galvanized roof sheets the cars are 
constructed throughout of copper bearing steel insofar as all 


Application of Westinghouse Type U. C. Brake Equipment 


sheets, plates and structural members are concerned. The 
side girder type of construction is used with the sides from 
belt rails to side sills designed to carry the vertical loads. 
Vertical loads imposed upon the floating center sills are 


transmitted to the side girders by three substantial cross- 


bearers. Cast steel combined body bolsters and platform 
castings are used. The roofs are of the elliptic type, the de- 
sign making use of a relatively long middle ordinate so as 
to provide a pleasing roof contour from both inside and out- 
side. The car bodies are equipped with friction draft gears 
and friction buffers. 

The equipment includes four-wheel equalized trucks hav- 
ing cast steel truck frames with integral pedestals, 33-in. 
solid wrought steel wheels, axles with 5-in. by 9-in. journals, 
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General Arrangement of New Rock isiand Steei Suburban Cars Built by the Standard Steel Car Company 


ing and unloading will permit of decreases in the time in- 
_ crements required for acceleration, deceleration and station 
stops. 

The length of the car over the body end posts is 70 ft. 
4 in. and the width over the roof sheets, 10 ft. 0% in. The 
total height above the rail is 13 ft. 734 in. There are 42 
cross seats each seating two persons and four longitudinal 
seats, each seating four persons. The ease of entrance and 
exit are readily apparent from the drawing which shows the 
end doors to be 3 ft. 3 in. wide and the steps 3 ft. 4 in. wide. 
The two end doors are of the sliding type with latches similar 
to those used on subway cars. The doors can be readily 
moved by a pull on the handle, but as soon as the handle is 


roller side bearings and clasp brakes. The wheelbase of the 
trucks is 6 ft. 4 in. and the distance between truck centers 
is 57 ft. 6 in. 

The electric lighting equipment is of interest because of 
the provision made to prevent a complete light failure at any 
time, and also because of the provision made to enable the 
use of either 64 or 32-volt current supply. The Rock Island 
standard car lighting service utilizes a 714-kilowatt 64-volt 
turbo-generator with the pecessary control devices placed on 
the suburban locomotives, using three-wire train lines for 
distribution to the cars. However, it is occasionally desirable 
to attach a suburban car to the rear of a regular main line 
train, at which time the lighting equipment of the car must be 


SEPTEMBER, 1923 


so designed that the car will automatically make the proper 
connections for utilizing 32 volts on the lighting circuit in- 
stead of 64 volts. To this end, each of the new steel suburban 
cars is equipped with an especially designed automatic selec- 
tor switch. This switch automatically causes the proper 
voltage to be impressed upon the lamps, regardless of whether 
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Partial Cross Section of the Chicago, Rock island & Pacific Steei 
Suburban Car 


the current supply to the car through its train line connector 
is 64 or 32 volts. This switch operates in conjunction with 
a manually controlled switch which is the only part of the 
entire equipment that is accessible to the trainmen. This is 
a four-position switch with the lever operating in one direc- 
tion from the first step, which is the off position. The second 
step is the full-on position, the third step is the first 
emergency position and the fourth step is the second 
emergency position. This switch is plainly stenciled to in- 
sure proper operation by the trainmen. 

Each car is equipped with a 32-volt, 80-ampere-hour 
emergency storage battery floated on the train lines through a 
resistor. This battery is so connected that in case of failure 
of the current supply from the engine, its current is auto- 
matically made available for the lamp circuits, it only being 
necessary for the trainmen to throw the four-position train- 
men’s switch into one of the two emergency positions. The 
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connection of the wiring to the trainmen’s four-position 
switch is such that should he fail to secure light when he 
places the switch handle in the first emergency light position, 
he has only to push it on a little further to the second 
emergency light position when light will be secured. The 
lamps are so connected in series parallel in alternate pairs 
that when the four-position switch is in either of the two 
emergency positions that only one-half of all the lamps in 
the car are lighted. An even distribution of the lighting, 
however, is maintained due to the method of wiring and loca- 
tion. This emergency lighting arrangement affords ample 
lighting for the car by having all the lamps in the car con- 
nected to one or the other of the two emergency circuits. It 
is always possible in case of failure of one circuit to still 


Interior View, After Assembly of Underframes, Sides and Roof 


supply ample light to the car with the other circuit and at 
the same time maintain an even distribution of the light. 

Inasmuch as the battery with which these cars are equipped 
is used primarily to control the heating system, and only 
serves in an emergency for lighting, a small size, light- 
weight battery is used. The heating equipment includes an 
air operated switch that disconnects the lighting circuit from 
the battery, when there is no air on the car, so that the battery 
cannot be bled when cars are standing in yards. 


Tyg AMERICAN ENGINEERING STANDARDS COMMITTEE have re- 
cently approved as tentative American standards, a number of 
methods for the rcutine analysis of paint pigments, yellow, orange, 
red and brown pigments containing iron and manganese and of dry 
red lead as a basis for analysis, and in order to eliminate as far 
as possible the many controversies now existing. The specifica- 
tions for these methods of analysis were presented for the ap- 
proval of the American Engineering Standards Committce by the 
American Society for Testing Materials under whose auspices 
the specifications were developed. The specifications in more 
detail include methods of determining specific gravity, tinting 
strength of the colored pigments, moisture, and detailed methods 
for various chemical determinations. 


Sykes Motor and Trailer Car Seats 74 Passengers and Carries 3,000 Pounds of Baggage 


Powerful oo Motor Driven [ram 


Sykes Company Demonstrates Two-Car Train Driven by 245 Hp. 
Engine and Seating 74 Passengers 


HE heavy-duty gasoline motor driven coach, capable 
of hauling one or more trailers, presents a problem 
far more difficult of solution than that which the 

smaller equipment has had to meet. In the field which 
could be covered by relatively light weight and light powered 
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long provided with seats for 30 passengers, together with a 
trailer coach 33 ft. long inside provided with seats for 44 
passengers. Both cars have toilet compartments. The motor 
coach is 51 ft. 7 in. long over-all, with a body 44 ft. 7 in. 
long outside, and 8 ft. 314 in. wide at the eaves. The height 
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Floor Plan of Motor Coach Showing Baggage and Passenger Compartments 
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The Trailer Coach Seats 44 Passengers 


equipment a number of designs are available at the present 
time, several of which have demonstrated their ability to do 
the work required in regular service. There exists, how- 
ever, in the minds of many railroad men a feeling that there 
is a need and a real field for larger and more powerful motor 
car units. In response to this expressed desire several de- 
signs have already been offered but owing to a lack of driv- 
ing power, some weakness in transmission or gearing, cars too 
weak for the hard duties of railroad service, high operating 
and maintenance costs, or to some feature not yet perfected 
the evolution of such equipment has been a slow one. For 
these reasons the new equipment which has been built by The 
Sykes Company, Winthrop Harbor, Ill., is of special interest. 

The first train, which has been delivered to the Chicago 
Great Western, consists of a motor coach having a baggage 
compartment 16 ft. long and a passenger compartment 21 ft. 
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over-all is 12 ft. 2%4 in. The trailer coach is 39 ft. 4 in. 
long over-all and 31 ft. 2 in., long inside the passenger com- 
partment. The inside width of both cars is 7 ft. 93⁄4 in., the 
height from floor to ceiling is 8 ft. and the elevation of the 
floor above the top of the rails is 3 ft. 7 in. The distance 
between truck centers is 33 ft. 7%4 in. on the motor car and 
23 ft. on the trailer. The wheelbase of the trucks is 5 ft. 
2 in. and the cars are adapted to pass around curves of 100 
ft. radius. , 

The light weight of the motor coach is approximately 38,- 
000 lb. and of the trailer coach 26,000 lb. As the train pro- 
vides seats for 74 passengers this is at the rate of 865 lb. 
dead weight per passenger seat. In addition, the 16-ft. bag- 
gage compartment has a normal capacity for 3,000 lb. of 
baggage. 

The cars are driven by a Sterling six-cylinder gasoline 
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motor with cylinders, 534 in. bore by 634 in. stroke, develop- 
ing 180 hp. at 1,250 r.p.m. and 245 hp. at 1,750 r.p.m. 
Electric starting and lighting systems are provided, the motor 
being direct driven from the engine and of a capacity suffi- 
cient to carry all the lights of a two-car train, including the 
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car is the use of a sub-frame suspended by springs from the 
main channels of the motor coach. The transmission, trans- 
fer gear box and air compressor are mounted on this sub- 
frame. This method of suspension eliminates gear noises 
and vibrations. Moreover the entire driving mechanism may 


Transmission, Transfer Gear Box and Air Compressor are Mounted on a Sub-frame Which Is Spring Suspended from the Main Frame 
of the Coach 


headlight, and to keep the lighting batteries charged to 
capacity at all times. 

The clutch is of the Hale-Shaw type, of high capacity and 
runs in oil. It was developed for ordnance work by the 
U. S. army and also was used for submarine chasers. The 


transmission is of a special jaw-clutch type built by the 
Cotta Transmission Corporation and direct connected to a 
transfer gear case. The speeds provided for are 8.9, 15.1, 
28.7 and 43 m.p.h. ahead and 6 and 15 m.p.h. in reverse. 
The drive is connected by bevel gears to the inside axle of 
each truck. 

An interesting and important feature of the design of this 
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be dismounted and another set mounted to replace it in 
two hours’ time. The motor and entire power plant are so 
fitted that they can be detached, removed and replaced in 
the space of an hour. By carrying spare units and replacing 
when repairs are required, the work can be performed 
economically and the car kept in service while the driving 
mechanism is being overhauled. These points are typical of 
the attention that has been given to the details of design 
which should tend to keep the costs of maintenance at a 
minimum. 

The front and rear trucks are of standard bolster con- 
struction with semi-elliptic springs under the bolster and 


Ptan and Elevation of Truck Used on Sykes Motor Car 
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with swinging suspension cradles. The wheelbase is 5 ft 
2 in. and the wheels 30 in. in diameter with cast steel centers 
and rolled steel tires. The axles are of chrome-nickel steel, 


Driving Compartment of the Motor Car 


heat treated, 374 in. in diameter and have 314 in. journals 
with Stafford roller bearings. 

In addition to hand brakes the cars are equipped with 

Westinghouse semi-automatic air brakes. The air com- 

pressor has two cylinders and a capacity of 10 cu. ft. per min. 


Motor Car Truck with Axie Drive 


There are two main reservoirs, 18 in. by 72 in. The founda- 
tion brake rigging includes brake shoes of the type commonly 
used in railroad service. The cars are equipped with 
M.C.B. automatic couplers, cored out to save weight, and 
located at the standard height above the rails. | 
t.: In the preliminary runs on the Chicago Great Western 
the train, about two-thirds loaded, attained a speed of 63 
m.p.h, on the level and was driven over a one per cent grade, 
seven miles long, the summit being passed at a speed of 47.4 
m.p.h. with the throttle three-quarters open. The throttle 
was never fully opened during the run yet there was at all 
times an apparent surplus of power. s 5o% C osot os 0 tt 
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Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Another Case of Failure to Stencil Cleaning Date 


The Michigan Central made a charge against the Besse- - 


mer & Lake Erie of $4.92 for cleaning, oiling, testing and 
stenciling the air brakes on Bessemer & Lake Erie car No. 
8534, on December 13, 1920. On February 23, 1921, the 
Buffalo, Rochester & Pittsburgh reported the same work 
on the same car, the repair card showing the car to be 
stenciled for last cleaning, March 6, 1920. The B. & L. E. 
called this to the attention of the Michigan Central asking 
for offset authority or correction of car number. The 
Michigan Central claimed the initial and number to be 
correctly reported and refused offset authority on the ground 


_ that the car was on the Michigan Central line on March 6, 


1920, and that it did not have the air brakes cleaned at that 


` time. The Michigan Central stated that: “Had Buffalo, 


Rochester & Pittsburgh shown last date of brake cleaning the 
same as reported by our man, we would gladly concede the 
point that it was negligence on the part of our repair man.” 
The car owner maintained that when received home Janu- 
ary 17, 1921, no interchange inspector could know that the 
Michigan Central would later make a bill for stenciling the 
car, because the charge had not yet been made. 


The Arbitration Committee’s decision states that: “It is 


evident that the Michigan Central failed to apply proper 
stenciling or obliterate old stenciling at the time the work 
was done. Its charge, therefore, should be withdrawn. 
Rule 90 applies, and car owner could not be expected to 
obtain joint evidence upon arrival of car home.”—Case No. 
1252, Michigan Central vs. Bessemer & Lake Erie. 


Handling Line Is Responsible for Damage in Derail- 
ment 


On November 3, 1920, St. L. B. & M. flat car No. 8668 
was broken in two while in the possession of the Macon & 
Birmingham. Under date of November 4 the car ac- 
countant of the handling line advised the car accountant 
of the owning line (the Gulf Coast Line), that the car 
was destroyed in a derailment. On November 4, December 
13, December 27. 1920, and January 5, 1921, the superin- 
tendent of the Macon & Birmingham reported to the me- 
chanical superintendent of the owning line that the car had 
been in an accident and asked for depreciated value in order 
that he might determine whether it would be cheaper to de- 
stroy or rebuild the car. Later, however, after an inspection 
of the car, the mechanical department of the Macon & 
Birmingham decided that the car was broken in two in 
ordinary switching and on April 18, 1921, the owner was so 
advised, a sworn statement to the effect that the car was “‘de- 


railed and damaged in ordinary switching,” from the con- 


ductor in charge at the time the car was damaged being 
attached as evidence. On this basis the handling line claimed 
owner’s responsibility. . 

The Arbitration Committee decided that: “In view of the 
statement of the conductor handling the train that the car 
was derailed, as noted in the agreed statement of facts, the 
handling line is responsible.”—Case No. 1255, Gulf Coast 


' Line vs. Macon & Birmingham. 
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Locomotive Scheduling at the Silvis Shops 


Part 3—Analysis of Cost Accounting Division 


New Schedule System to Provide Centralized Control of Production 
and Accurate Cost Data ` 


By L. C. Bowes,* G. F. Sandstrom,t and H. K. Robinson + 


HE previous articles have dealt primarily with the 
T procedure of controlling production activities, making 
for efficient and economical output. However, in order 

to reflect such economical output, it is very essential that 
there be a supporting division of cost accounting. But, such 
accounting procedure should not be based on accounting re- 
quirements alone as heretofore, which is all very well in 
itself, but should be designed absolutely on engineering pro- 
cedure and data, which can only be secured by the afore- 
mentioned well defined and established centralized control 
of all production activities. In other words, the account- 
ing division should reflect and be governed by the production 
activities rather than the production activities be governed 
by the procedure laid down by the accounting division. 
There would then be an organized endeavor which would 
make available real analysis and subsequent control, creat- 
ing an opening whereby the potentialities of production can 
be clearly established, rather than having a mass of statistical 
and post mortem data. It is very evident, therefore, that be- 
cause of the fact that production functions and routine are 
based on unit operations and analysis, the desired account- 
ing procedure must also be based on unit classification, which 


means nothing more nor less than to satisfy the great cry of | 


the present age for 
Unit Costs 


A true system of unit cost accounting makes possible the 
establishment of predetermined performance, which in com- 
parison with actual performance makes obvious the potenti- 
alities of such a system. 


Functions of Cost Accounting Division 


The proposed system provides for the following functions, 

which will be supported by necessary routine. 

a og '- I—GENERAL ACCOUNTING 

a—Shop ledger , 

b—-Expense ledger 

c—Reports 

x fe us d—lInvoices and vouchers 

© Jnr ction engineer, C,-R. I..& P. ; 

-H eerie enact, Wobsrte:Pettijohn-Wood Corporation. 
{Special accountant, C. R. J. & P. 


2—Cost ACCOUNTING 
a— Detail costs 
bL—Comparative ccsts 
EEA td analysis 
d—La r and material distributions 
e—Expense distribution 


3—PayroLL 
a—Timekeeping 
b—Payroll summaries 
4—STATISTICS 
Following is a detailed explanation of the foregoing listed 


functions: 


1—GENERAL ACCOUNTING 


a—Shop Ledger: The system provides for using a shop 
ledger for controlling all the charges and disbursements that 
the particular shop is responsible for. This shop ledger is 
also used for controlling the expense accounts that appear in 
the expense ledger, the expense ledger being divided depart- 
mentally and the expense analysis being maintained accord- 
ing to as few accounts, or as many accounts as may be found 
desirable. The chart of accounts is so designed that it 
permits of the maximum amount of elasticity, in the arrange- 
ment and grouping of accounts. 

b—Expense Ledger: This is used for providing depart- 


mental analysis of all expenses. This ledger is so arranged 


that a budgetary control may be used in connection there- 
with for each and every account. 

At the close of each month, detailed comparative expense 
analyses are compiled from this expense ledger for the de- - 
partmental heads so that they may be informed as tothe 
expense of operating their respective departments and do all 
in their power to control these expenses. A few of the im- 
portant expense. accounts that heretofore have been buried in 
the cost of shop operation, which are brought out in this pro- 
posed system of cost accounting, are as follows: 


1—Losses, due to lack of material. oe 
ses, due to insufficient appropriation of working capital. 
3—Losses, due to idle equipment. -> ee i 
4—Work on defective purchased material. 
S—Defective purchased material, not replaced by vendor. 
6—Defective workmanship (errors in’ processing). a3 
7-—Defestiye design. f i f 
8—Transferring parts from ont locomotive to another due to lack of material. 
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This system also provides for the inclusion in the cost of 
all elements of expense that have not heretofore been con- 
sidered as part of the cost of locomotive repair shop produc- 
tion, such as: 


1—Executive and superintendent’s salaries. 

2—Stationery and cfice supplies. 

3—Repairs and maintenance tu shop buildings and building equipment. 
4—Repairs and maintenance to shop machinery and equipment. 


s—Repairs and maintenance to power plant buildings, machinery and equip- 
ment. 

6—Repairs and maintenance to shop yards and equipment. 

7—Service charges from outside departments. 

8—J nsurance. 

9—-Taxes. 

10—Depreciation on all property, including shop buildings and equipment, 
shcp machinery and equipment, power plant buildings, machinery and 
equipment, and shop yard structures and equipment. 


c—Reports: These are rendered monthly covering all in- 
formation required by department heads and managements. 

d—Invoices and Vouchers: This function provides for the 
necessary routine for handling invoices and vouchers. 


2—Cost ACCOUNTING 


a—Detail Costs: The departmental cost method is the one 
proposed, which reflects the detailed costs as of the depart- 
mental grouping in the shop. In addition to departmental 
analysis and consequent cost, the system is capable of obtain- 
ing unit operation costs departmentally. The cost of locomo- 
tive repairs will be recorded in regular accounting procedure 
according to the specific divisions of classes of repairs on 
each locomotive. It is the intention to separate definitely 
the costs of actual repairs to locomotive parts as against the 
cost of manufacturing new. 

b—Comparative Costs: The comparative cost record is 
used for making final analysis of costs. The costs will be 
recorded according to individual parts, and classes and 
divisions of locomotive power. All comparisons of costs will 
be. reduced to a per unit basis. 

c—Expense Analysis: Detailed departmental comparative 
expense analysis, will be provided that will reflect a com- 
parison of actual expenses for each and every account by 
departments, with the average actual “to date? and the 
average or budget amount for any preceding period. In 
addition, a further comparison 
actual expenses “to date” with the total predetermined or 
budget “to date.” | 

d-—Labor and Material Distributions: Labor distribution 
will be made according to direct and indirect labor; direct 
labor being that which can be charged to a specific order 
for locomotive repairs or stock orders for manufacture of re- 
pair parts. Indirect labor being all other than that not men- 
tioned above. 

Material distributions will be maintained according to 
direct and indirect materials, the same as labor distribution. 

e—Expense Distribution will be maintained so that de- 
tailed analysis may be had of any statistics that may be re- 
quired, such as the repair and maintenance to individual 


machines or groups of equipment. 
3— PAYROLLS 
The timekeeping system provides for 
the use of an individual job ticket, which means one ticket 
per man, per operation, per day, and covers all information 
necessary for the detail unit labor costs. 
~ b—Payroll Summaries: This provides for the necessary 
gathering of payroll and labor statistical data. 


4—STATISTICS 
This provides for the necessary compilation of any statis- 
tics required by shop, management or other governing bodies. 
Routine of Accounting Division 
At this time only the routine of such established functions 
as are actually in operation will be explained in the fol- 
lowing: 
The 1 
Mechanical Engineer, 


a—Timekeeping: 


booths illustrated in the July issue of the Railway 
Fig. 3, were placed and each booth 
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provided with a production clerk who handles the production 
tickets (see Fig. 5) for the workmen. These tickets are in 
triplicate form and are made out in advance by these clerks 
from data furnished by inspection reports and schedule 
boards. These tickets show the work to be done and are 
then placed in the racks (Fig. 4, July issue) which are 
numbered to show the machine or production center which is 
to do the work. The workman goes to his booth, calls his 
number, name and machine or production center number and 
the clerk takes the card from the rack, shows his number, 
name and starting time and gives him the ticket. The ticket 
shows just what is to be done and makes it unnecessary for the 
workmen to hunt the foreman for instructions. If a print 
or drawing is necessary, it is given to the workman with 
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Fig. 6—Production Card 


the production ticket. After the job is finished the work- 
man returns the ticket to the booth, the production clerk 
shows time finished and gives him the ticket for his next 
job. At the end of the day the total time shown on the pro- 
duction tickets for the day is checked against the total time 
shown on the “in and out clock card.” This card shows 
only the man’s number, name, occupation and the clock 
stampings. The production tickets for the day then go to 
the office of the Production Department, the triplicate is de- 
tached for use of the production supervisor and the time 
study men, the original and duplicate being forwarded to the 
Accounting Department. Comptometer operators then mul- 
tiply the hours on each ticket by the man’s rate and show 
the amount to be paid for that particular job, after which 
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the duplicate is detached and turned over to the cost depart- 
ment, the original going to the payroll department from 
which payrolls are made after the comptometer operators 
have made a consolidation of each man’s time and money for 
the day period. 

All statistics heretofore required can be compiled from 
these tickets, which in no way interferes with reports and 
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statements required by federal regulations or operating and 
accounting officers of the railroad. 

The cost department is furnished the duplicate copies of 
the production tickets as soon as the earnings are shown and 
assorts these tickets by accounts, locomotive numbers, jobs, 
etc., after which it is just a matter of consolidation. 

Material tickets (see Fig. 6) for material used in the shops 
are prepared in triplicate and when the material is drawn 
the triplicate is returned to the Production Department, the 
original and duplicate going to the store accounting office 
where they are priced and extended into money, the originals 
supporting the store bill versus the shop and the duplicate 
remaining in the store office for record. The cost depart- 
ment then assorts the original and handles them in the same 
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manner as the production tickets for the labor. 

It is important to note that a great advantage of this new 
system lies in the fact that the shop is using no more than 
the two already existing forms, namely, the production ticket 
and the material ticket, which however, have been merely 
revised. 

[The next and last article will take up the matter of Per- 
formance. This will be strictly an engineering dissertation. 
setting forth certain well defined principles and attempt to 
show the potentialities of a possible output of 180 locomotives 
per month, by exploiting the practicability of the theory of 
breaking up locomotive repair work into three major divi- 
sions, namely, Stripping, Assembling and Manufacturing.— 
EDITOR. | 


Standardization of Locomotive Repair Parts 


Part 3 


Methods of Manufacturing and Fitting Standard Taper Frame Bolts; 
Reaming Holes to Step Gages 


By M. H. Williams 


T is not difficult to set sizes suitable for taper frame 
| bolts, and where once properly established it will be found 

that a reduction in cost and time of turning will follow. 

For tapers of 1/16 in. per ft.—mostly used for frame bolts 
—the diameters or step sizes can, to good advantage, advance 
by either 1/64-in. steps which is equal to the increase in 
diameter of 3 in. length of bolt, or, should this make it nec- 
essary to maintain too large a stock, the steps can be advanced 
by 1/32 in. equalling 6 in. length of bolt. The former re- 
duces amount of reaming necessary and doubles number of 
step sizes. The latter increases the amount of reaming and 
reduces number of sizes. 

The master gage Fig. 12 will serve to illustrate step sizes. 
This gage has a taper of 1/16 in. per ft. Graduating lines 
are spaced 3 in. apart, which for this taper increases the 
diameter 1/64 in. at each succeeding graduation. The gage 
shown is 1 in. diameter at the small end and has 15 in. of 
tapered surface which is a convenient length. Similar gages 
may be made for any desired diameter. If step sizes ad- 


Fig. 12—Pliug Gage for Step Sizes of Taper Bolts 


vancing by 1/64 in. call for too great a variety of sizes, the 
intermediate graduations may be omitted. Such master step 
gages are valuable for maintaining standards of taper for 
bolts, grinding reamers and checking reamed holes. The 
graduating lines shown are used as step sizes, i.e., the 
diameter of bolts directly under the head. 


Internal Gages for Taper Bolts 


In order to properly carry out a system of step sizes it is 
essential that suitable internal gages be provided. For 
measuring the diameter and the taper of bolts, interna] work 
gages as shown in Fig. 13 are used to advantage by the bolt 
turner. These gages may be of soft steel or cast iron. The 
taper holes are carefully reamed to a size so that the de- 


* This is the third of a serics of articles, the first of which appeared in the 
une issue of the Railway Mechanical Engineer, describing the methods that 
fae successfully been adopted on one of the large railroad systems and 
which have expedited locomotive maintenance work and reduced the cost. 


sired graduation of the external gage, Fig. 12 comes flush: 
with the face of this internal gage the diameter being stamped 
at each hole. The dimensions given in Fig. 13 meet the re- 
quirements for the average run of bolts. While frame bolts 
longer than 8 in. are common, it will be found that by 
turning to a gage of this length all necessary accuracy is 
readily obtained. 

Each of the seven holes advances in diameter by 2/64 in. 
steps, which is entirely satisfactory. The complement of 


Fig. 13—Internal Gage for Fitting Taper Bolts 


these gages should cover all diameters of frame bolts com- 
monly used, which makes it necessary to provide several. 
However, when made of cast iron their cost is low in com- 
parison to the economies that follow. These are generally 
made locally. In addition to bolt manufacture they are also 
used in the tool room. when grinding reamers. : 

When finishing taper bolts, either on bolt skimming ma- 
chines, turning, or other methods, the even 64th sizes such 
as 1-2/64, 1-4/64 in., etc., are machined to enter the gage 
so that the head projects approximately 3% in. from the face 
as ‘shown at A. The intermediate sizes, such as 1-3/64, 
1-5/64, etc., are machined to stand away 3-3% in. as shown 
at B. The 3-in. projection is the amount allowed for driv- 
ing or drawing home. This reduces the number of holes in 
the gage by half and admits of accurately gaging oll sizes 
coming within their range. 


Machining and Fitting Taper Bolts 


Machining and fitting taper frame bolts is now done in 
a number of ways, therefore no attempt will be made to de- 
scribe all processes. The following explanations will dwell 
mainly on what may be called ideal methods and are de- 
scribed with the hope that some of the practices mentioned 
may be made use of and thereby result in an improvement 
over the practices commonly employed. 
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It is desirable to manufacture frame bolts in large quanti- 
ties in the central production shop in order to take ad- 
vantage of the resulting economies, however, the great varie- 
ties of sizes required to meet conditions when repairing loco- 
motives put certain limitations on quantity production, An 
explanation will first be given of special machines for finish- 
ing these bolts. | i 


Bolt Skimming Machines 


In the larger shops, under favorable conditions, taper 
frame bolts are economically finished in quantity production 
on bolt skimming machines. Where these machines are em- 
ployed the rough forgings are first finished to one diameter 
for their entire length and also faced under the head by re- 
volving the bolt in a hollow mill or skimmer. The bolt is 
then transferred to and finish turned on a second tapered 
hollow mill in the same machine which has two cutters or 
blades and two backers all of which are the full length of 
the bolt, these cutters being carefully set to a gage of the 
same taper as the bolt. Bolts finished in this manner are 
sufficiently accurate to meet general requirements. After 
finishing in this machine, the ends are, threaded on regular 
bolt threaders. When required for use they are drawn from 
stock and driven into place without additional machining, 
the holes having been reamed to suitable step sizes. As pre- 
viously mentioned, this is an economical method for ma- 
chining taper frame bolts and is now employed to good ad- 
vantage in the larger shops, which are warranted in carry- 
ing a large stock of these articles. However, owing to the 
almost endless variety of diameters and lengths required to 
meet the condition of re-reamed holes which should from 
necessity cover a range from the original or standard sizes 
gradually upwards through the many stages of enlargement, 
it would be necessary to keep a large variety in stock. This 
places certain limitations on this method of manufacture 
that should be carefully considered. 


Roughing Out to Sizes Varying by % Inch 


Another method is to forge, center both ends, rough turn, 
thread and place in stock. When required for use they are 
drawn from stock, turned to required diameter and applied. 
It is advisable where this practice is followed to rough turn 
to sizes governed by thread sizes, i.e. a 1-% in. bolt, 12 in. 
long and 1/16 taper per foot is rough turned 1-3/16 in. 
diameter except the threaded end, the diameter 1-3 /16 coming 
just below the minimum size for a bolt threaded 1-1% in. 
Or, to put it another way, bolts threaded 1 in. are used for 
all sizes from the minimum to a point where the 1-% in. 
bolt begins. after this the next or 1-14 in. size is used, this 
plan being followed for all diameters and lengths. This 
practice will reduce the varieties of bolts carried in stock 
to a minimum. Having the bolts rough turned, faced under 
the head and threaded reduces the time in repair shops when 
finishing to the various sizes for repair work. Considering 
the fact that bolts can be blanked out in the manufacturing 
shop in quantities at a correspondingly low cost makes this 
practice advantageous. 

In the majority of the smaller shops bolts are turned di- 
rectly from rough forgings to sizes required for fitting frames. 
This is a simple practice but much more expensive than semi- 
finishing in the manufacturing department. 


Ideal Bolt Finishing Machine 


There is a pressing need in the medium sized shop for a 
machine that may be in the form of the upright bolt skim- 
ming machine or the conventional form of horizontal bolt 
threading machine and equipped with a cutter head or sim- 
ilar device which will automatically enlarge when turning 
bolts from the small or point end to the large or head end 
and machine to the correct taper and diameter. These cutter 
heads, in addition to opening up to give the correct taper, 
should be readily adjustable from one size to another similar 
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to changing the diameter of threading dies on a bolt cutter, 
the actual diameter being shown by an indicating dial which 
will admit of the operator changing from one diameter to 
another in a minimum time. The latter feature i$ necessary 
in order to meet the requirements of every day repair work 
and the many sizes demanded. A machine of this nature 
should have two or more heads in order to keep the operator- 
fully employed when turning the longer bolts. Moreover each 
head should be driven by a separate clutch or motor in order 
to avoid stopping the entire machine when adjusting a single 
head. In addition it should be provided with cutter heads 
suitable for turning the straight part of the bolt to a suit- 
able diameter for threading. 

With a machine of this nature, taper bolts could be turned 
to the many sizes required and if provided with quick and 
accurate adjustment for cutters, the time of changing from 
one size to another should not be a serious consideration. 
With this ideal machine it would be necessary to carry only 
a stock ‘of bolt forgings, every day’s requirements being met 
by adjusting the cutter heads. 


Too Much Time Lost Between Turnings 


Under every day shop conditions it will generally be found 
that the time taken to turn bolts by any process is but a 
secondary consideration when compared to the time required 
to measure diameters of taper bolt holes in frames and 
cylinders, and in addition measure diameters of bolts during 
the process of turning, or possibly making several trials of 
bolts in holes. A greater amount of time is often consumed in 
going to and from the locomotive, trying bolts, etc., than in ` 
turning. It therefore follows that economies should be effected 
by reducing the time lost between bolt turnings, or adopting a 
practice whereby the operator when turning bolts does not 
leave his machine for the purpose of taking sizes. 


Reaming Taper Holes 


Two general plans may be followed when bolts have been 
previously finished to step sizes. One practice is to make use 
of a gage similar in general design to that shown in Fig. 12. 
When reaming, the hole is enlarged sufficiently to true up 
and also so that one of the graduations comes flush with the 


frame. That is, if when reaming, the hole can not be trued 


Fig. 14—Reference Block Gage for Step Diameters of Taper Bolts 


for the 1-4/64 in. graduation, the reaming is continued until 
the 1-5/64 in. line comes flush, or continued until a full 
reamed hole is obtained. This results in a reamed hole to 
step sizes that may differ a minimum of 1/64 in. or 1/32 
in. according to step sizes adopted. With taper holes reamed 
to the gage the finished bolts are drawn from stock and ap- 
plied without further machine work. This in many respects 
is an ideal method, however, there are certain limitations 
such as the inconvenience of toting around the numerous 
taper gages required to meet all sizes, possibility of errors 1n 
measuring holes or bolts and the difficulty of keeping up the 
large stock of sizes. 

Another plan is to gage the size of holes previous to ream- 
ing, draw finished bolts from stock of size a trifle larger 
than the holes and ream the holes to suit the bolts. . This 
eliminates the errors that may creep in from defective reaming 
or bolt turning. This plan has a number of good points. 
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Another plan is to provide the erecting shops with internal 
gages as shown in Fig. 14 having a large number of accurately 
reamed and marked holes agreeing with step sizes. These 
are used either for measuring diameter of bolts or reamers. As 
they are only used for measuring diameters they need not 
_ be more than 2 in. thick. When in doubt as to sizes of bolts 
they are tested in the gage which provides a handy check for 
bolt sizes. ‘They are also used for the purpose of gaging 
holes in the following manner. A reamer that appears satis- 
factory for the hole to be reamed is selected and placed in the 
frame hole. The distance it enters the hole being noted, 
the reamer is then placed in a suitably sized hole in the gage 
and chalk marked to agree with the face of gage or 3 in. 
distant. The hole is then reamed until the chalk mark comes 
flush with the frame. A rough and ready way of testing 
diameters of holes is to place the reamer in the hole and 
when held in the hand, the thumb nail is placed flush with 
the frame, the reamer withdrawn and placed in the gage and 
the position noted. While this is a crude way a man ac- 
customed to the work can thus gage very accurately. 
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By this plan of gaging, the holes may be reamed to step 
sizes, finished bolts drawn from stock and applied, or the 
taper holes may be measured previous to reaming, bolts of 
anticipated sizes drawn from stock, holes reamed to suit 
bolts after which the bolts are driven into place. 

In the event of the ideal bolt finishing machine being 
developed, or even when turning on center lathes by the use 
of these gages 2 memorandum of step sizes of bolts required 
can be made out at the locomotive and handed to the bolt 
finisher who would make up what is required from this list, 
the bolts being fitted to gages shown in Fig. 14. These may 
be of a size suitable to drive into the previously reamed holes, 
or to the anticipated sizes to admit of reaming holes to 


suit the bolts. By this plan the bolt turner would fit all bolts 


to gages and as a result would not leave his station for the 
purpose of taking sizes. This should increase the output with 
a corresponding reduction in costs. Moreover, fitting bolts 


to gages eventually results in an improvement in the grade 


of work. 
(To be continued) 


Railroad Master Blacksmiths Meet at Chicago 


Good Attendance and Discussion of Technical Papers Mark 


the Twenty-Seventh 


HE twenty-seventh annual convention of the Inter- 

national Railroad Master Blacksmiths’ Association 

was held at the Hotel Sherman, Chicago, on August 21, 
22 and 23. The last convention was held in 1920 and since 
long periods of inactivity in association work are usually 
followed by more or less of-a lapse of interest, the officers 
were pleasantly surprised both at the attendance and the 
spirit shown. Seventy-eight members of the association, 46 
supply men and 64 members of the Ladies’ Auxiliary 
registered at the convention and were for the most part 
present at the opening session. The keynote of the conven- 
tion was undoubtedly the desire of the members to build up 
the association and spread knowledge regarding the best rail- 
road blacksmith shop practice to the mutual advantage of the 
members and the railroads which sent them. 

The invocation was offered by C. B. Rowe, secretary of 
Y. M. C. A., and D. G. Gallagher, assistant corporation 
counsel of Chicago, welcomed the convention in the name of 
Mayor Dever. Joseph Grine (N. Y. C.), president of the 
association, delivered a short but forceful address outlining 
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President 


Annual Convention 


the object of the association and particularly its main object 
of enabling members to help solve each other’s problems. He 
pointed out that while the blacksmith shop supervisory 
forces were pressed to the limit during the war their work 
is hardly less arduous now in building up depleted shop 
forces and meeting new problems. 

At this point in the program the members were agreeably 
surprised to listen to an address by M. D. Franey, formerly 
master mechanic of the Lake Shore & Michigan Southern at 
Elkart, Ind. Mr. Franey paid a glowing tribute to the 
master craftsmen, not only in the blacksmith’s but in other 
allied trades, who have served their apprenticeship and risen 
from the ranks to positions of authority. He testified to the | 
practical value of association work and praised as broad gage 
the higher railroad officers who authorize their representa- 
tives to attend conventions. 

One of the features of the convention was a moving picture 
showing the manufacture and use of oxygen and acetylene 
gas, this film being explained by Professor A. G. Kinsey 
(Air Reduction Sales Company) as it was shown. A varied 
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entertainment program was provided for the ladies and both 
members and guests thoroughly enjoyed the annual banquet 
furnished through the courtesy of the Supply Men’s Asso- 
ciation. | 

The five technical sessions were well attended, the com- 
mittee reports being listened to with good attention and fol- 
lowed by valuable discussions. Abstracts of some of the 
papers are given below and others will appear in subsequent 
issues. | | 


Drop Forging 
By P. T. Lavender 
Norfolk & Western, Roanoke, Va. 


For many hundred years metals were worked by hand forg- 
ing, but with progress in the manufacture of various com- 
modities it became necessary to replace this old method by a 
machine capable of turning out quantities of a given product, 
uniform in size and with a minimum waste of material. To 
accomplish this great saving, a drop hammer was built and 
proved to be a machine of great merits. It has been so de- 
veloped in recent years that its products are too numerous 
to mention. ! 

It eliminates the great waste of hand forging, by leaving 
on the finished piece a minimum allowance to be removed by 
machining operations. Hand forging left the piece of work 


with entirely too much stock to be removed by machining. 
The drop hammer saves labor as compared with hand 
forging and also increases production from 10 to 20 times, 


Fig. 1—Drop Forging Dies for Reclaiming Draft Gear Side Links 


and in many cases more. Many pieces made by a drop 
hammer would require several heats in hand forging, which 
of course means a saving of fuel. 

One of the distinct advantages of a drop hammer over other 
methods of forging is the compactness of the metal after 
the operation is completed. The work after being heated 
evenly to a yellow heat is placed under the hammer with the 
fiber in the same horizontal plane for each operation, thus 
each stroke of the hammer drives the fibers closer together. 
In no case is the work placed under the hammer such that 
it will be upset, for upsetting tends to drive the fibers away 
_ from each other, and thereby causes a spongy or porous 
effect in the grain of the finished work. Naturally a product 
with the grain driven close together will stand a greater 
tension or compression than one with the grain not so close 
together. 

In order to secure a drop forging with minimum scale 
and minimum waste of metal and with a maximum produc- 
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tion, it is necessary to have properly designed dies. These 
dies should be accurately machined and all vertical surfaces 
relieved five degrees. This relief enables the operator to 
free the work and seldom will it stick to a die. In most 
cases where the work sticks or hangs to the dies it is a 
faulty design and principally in relief. 

Any material of 45 to 70-point carbon will make good 
dies. Old scrap driving wheel axles are very good, for this 
purpose. We do not heat treat dies but take them from the 
die room and put them into service. Wherever there is a 
sufficient amount of forgings to make, a drop hammer should 
be installed. 

Dies used at the Roanoke shops for reclaiming the side 
links of Farlow draft gears are shown in Fig. 1, in which 
A is a scrap link and B a piece of material sufficient to re- 
inforce the bearing at the end where the key works. This 
is placed on the scrap link A and both put into a furnace 
and brought to the proper heat. They are placed on die 
C C and stamped and then removed to the trimming press 
and the outside flash or excess material trimmed off by dies 
D D. Dies E E punch the slot as shown in the finished 
link F. You will note that the bearing at key seat has twice 
the wearing surface as the old one. These dies were a great 
help to us at Roanoke shops during the world war when we 
could not secure new material. 


Frame Making and Repairing 


Papers on the practices followed in frame making and 
repairing on various roads were submitted by C. H. Nutter, 
Boston & Maine, North Billerica, Mass.; G. W. Kelly, 
Central Railroad of New Jersey, Elizabeth, N. J., and T. F. 
Buckley, Delaware, Lackawanna & Western, Scranton, Pa. 


Paper by C. H. Nutter 


With the added facilities for autogenous welding at the 
present time, the repairing of frames has been reduced to a 
question of which method to use to get the best results at the 
least cost. . 

The introduction of the mechanical cutting torch enables 
new frame sections to be made from hammered steel billets, 
the most intricate shapes being cut and ready for use in a 
very few hours. New sections may be cut in such a way as 
to practically eliminate machine work except for shoe and 
wedge fits of jaws, cylinder fits and thickness of sections. 
Other parts can be cut to size, annealed and sent to the ma- 
chine department in a very short time as compared to the old 
method of forging. 

We are using the following kinds of welds: Oxy-acetylene, 
Thermit and electric and have no difficulty handling any one 
of them in a satisfactory manner. 

It is useless for any of us to say that we do not have 
any failures. No matter what method is used, there is sure to 
be a certain percentage of failures, but it behooves the fore- 
man blacksmith:to so train his men who handle this class 
of repairs as to make this percentage as low as possible. The 
accompanying table shows welds made and how made in the 
year 1921 at the Billerica shop. 


Total . Number 
Kind cf weld . number made failures Per cent 
Oxy-acetylene .........cccaee 161 11 6.83 
ermit cone Oe awa. dhe eee 37 6 16.2 
Electric cose eee te reat ean 7 1 14.3 ) 
205 18 8.77 


When I speak of a failure, it does not mean that the weld 
proper breaks but should the frame break near the weld or in 
such a manner that the weld was responsible for the break, 
such as improper expansion, improper methods, etc., it is 
called a failure. It is customary to run an engine into the 
shop to have a frame welded and there is not always time 
enough given to strip it in such a way that the proper ex- 
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pansion can be obtained. It, therefore, is not unreasonable 
to expect that the frame will break soon after its return 
to service. The total actual failures as shown in the table 
would have been only seven had the welds broken, for in 11 
of the cases they broke at a point away from the weld which 
could not, therefore, be classed as failures in the strict sense 
of the word. 

We keep a complete record of every weld made, who made 
it, and the date; also a sketch of the weld with a record of 
whether the expansion was perfect or not. We also stamp 
the welds made at the different points, with the shop mark 
carried at that point where weld is made and the date of 
making. 

There are so many factors that enter into the breaking of 
frames, such as poor design, loose and improperly fitted shoes 
and wedges, loose binders, worn pins, loose rod wedges, loose 
bolts in frame braces, and last but not least, poor road bed, 
that we should have the co-operation of everyone from the 
lowest to the highest official, to bring the percentage of break- 
age as low as possible, and to keep locomotives in service. 

We are applying new sections of a heavier design to such 
classes of engines on the Boston & Maine as were giving 
trouble, also adding frame tie castings where needed with 
very satisfactory results. 

As proper expansion is essential to a good job, every effort 
should be made by the man in charge to see that the proper 
amount is given. In the case of acetylene welding, there 
are no two operators. who use the same amount of expansion, 
as some weld faster than others, and great care should be 
taken in mating up the men to get the best results. Also, 
special training should be given to the men selected to weld 
frames, and a close check kept on their welding, to see that 
they are actually welding and not just filling in the vees. 
They should weld test pieces often and be shown the results 
of the tests. If the tests prove unsatisfactory they should be 
told why it is unsatisfactory, and should prove it for them- 
selves by welding another piece for test purposes. No matter 
what process is used, only the most experienced men should 
be used at all times. 


Paper by G. W. Kelly 


The fact that the manufacture of locomotive frames has 
passed altogether into hands of the steel foundries which 


Fig. 2—Perferred Location of Welds 


co-operate with the railroads in making frames of correct 
design and proper analyses does not relieve us of that most 
important duty of keeping frames in service. Steel frames 
have weaknesses as well as the wrought iron frames which 


Fig. 3—Cast Steel Sectlon Welded to Forged Frame 


they superseded and it requires quick decision as to the best 
method to effect repairs to return the locomotive to service 
with the least possible delay. We now have the use of 
Thermit, oxy-acetylene and electric welding processes and 
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it has been proven ‘unnecessary to remove the frames. Since 
i905 the Central Railroad of New Jersey has. used prin- 
cipally the Thermit process and has made several hundred 
welds which made a permanent repair. Included with this 
paper are illustrated a few types of steel frame sections that 


D Old Frame 


Fig. 4—With This Weid Allowance Must Be Made for Shrinkage 


were welded on locomotives going through the shops for Class 
2, 3 or 5 repairs. Frame sections such as shown in Fig. 2 
were applied to about 45 locomotives; Fig. 3, 24 locomotives, 
and 25 locomotives had new frame sections similar to Fig. 3 
except with two pedestals. The above sections were welded 
to wrought iron frames which were in first class condition. 

We prefer, when possible, to make the welds at A, B and 
C, (Fig. 2). When making repairs to the cider type loco- 
motives, where the frame is broken at two or more places in 
one pedestal, a wrought section is made and welded in as 
shown by Figs. 4 or 5. The weld at D (Fig. 4) also makes 
a permanent repair if allowance for the contraction of the 
weld is correct. 

There were many long discussions when the Thermit 


Fig. 5—Sectlon Welded into Broken Frame 


process was first introduced. At that time there were many 
failures and there are still some today, and there will con- 
tinue to be failures where the operator does not exercise the 
proper care on the several points, which govern the making 
of a successful weld. We cannot emphasize too strongly the 
importance of proper allowance for contraction, particularly 
on the heavy sections where it is most difficult to obtain it. 

By using long heats of charcoal on opposite rails or 
pedestals, we have practically eliminated the use of a spread- 
ing bar or jack. The latter must be used with the greatest 
care, whereas the uniform heating of all the rails with char- 
coal allows a natural contraction which may be timed with 
the contraction of the weld without tension or buckling in the 
welded rail or other members of the frame. . 

The perfect drying out of the mold, sufficient pre-heating 
and the proper timing of the reaction will insure a perfect 
weld. 

Paper by T. F. Buckley 


A discussion on frames at this time should treat largely on 
the changes that have come through the substitution of cast 
steel for wrought iron. In cast steel a frame can be made 
much stronger than one of wrought iron as there are many 
brackets and braces cast integral on the frames which elimi- 
nate the bolting that is necessary when these parts must be 
fastened separately to wrought iron frames. It is now the 
aim of the mechanical departments to combine such braces 
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as guide yoke knees, brake fulcrum brackets, reverse lever 
brackets, crossbrace knees, etc., solid with the frames. This 
practice can readily be followed with cast steel frames and 
the necessity for drilling for these braces is thereby elimi- 
nated. This plan with the cast steel frame strengthens the 
frame and reduces the liability of breaking. 

In reference to the repairs required on main locomotive 
frames, we find we have more repairs to be done on wrought 
iron than on cast steel frames. The cast steel frames used on 
our heavier power engines have given us very little trouble. 
Our percentage of breakage on these frames is very small, the 
most frequent being the cracking away of the pedestal binder 
toes below the driving boxes. 

We have been making repairs to locomotive frames for the 
past several years by electric and oxy-acetylene welding, 
the majority of repairs being made by the latter method, and 
have been getting good results from such repairs. We find 
the best method in repairing frames by acetylene gas is by 
using two torches, one on each side of the weld, until the work 
is finished. We cut all the welds in V-shape, to an angle of 
about 45 deg. and make sure that the scarf is clean where 
the weld is to be made. It is very important in making the 
weld to provide for proper expansion, this being difficult to 
describe as it is governed by the design of the frames and 
location of the weld. It is also necessary to have capable, 
experienced welders on this class of work. As previously 
stated, we are getting satisfactory results from the oxy- 
acetylene welding, but have also been well satisfied with re- 
sults obtained by the other welding processes, notably the 
electric. 

The largest percentage of frame repairs is on our older 
engines, built 12 or 15 years ago and having light section 
wrought iron frames. We have not generally removed any 
frames from these engines for welding during the past several 
years, but have made all repairs while the frames are under 
the engine. We find that in making welds under the engines, 
that at times it is difficult or impossible to provide for the 
proper expansion and contraction. We may think we have 
the correct length, yet when the weld is completed find we 
have thrown strains elsewhere which may later cause other 
failure of the frames. It is the writer’s opinion that when 
several welds have been made under an engine in one frame 


section that when this particular engine is in the shop for | 


general repairs, the frame should -be removed, sent to the 
blacksmith shop for annealing and have the old welds ex- 
amined. If necessary they can be worked over and all strains 
removed and the frames made to the proper dimensions in 
all particulars. Unless this is done good permanent re- 
sults will not be obtained. 


Discussion on Frame Welding 


The papers on frame making and repairing were followed 
by an animated discussion of the various points brought 
out. H. W. Loughridge (P. & L. E.), McKees Rocks, Pa., 
emphasized what had already been said about the necessity 
of relieving strains after welding and stated that cast steel 
frames on the Pittsburgh & Lake Erie are giving satisfac- 
tory service with the exception of occasional broken pedestal 
toes, which may usually be traced to poorly fitted binders, 
loose shoes and wedges or rods pounding. M. C. Whelan 
(St. L.-S. F.), Kansas City, Mo., commented strongly on 
the so-called expert oxy-acetylene operators who claim to 
know more about expansion than the master blacksmith. Mr. 
Whelan described in detail by means of a blackboard some 
of the methods employed in making various frame welds on 
the St. Louis-San Francisco. G. W. Kelley stated that the 
next step in locomotive design would be the provision of 
rolled slab frames, cut out with the acetylene torch to the 
required shape. Joseph Grine (N. Y. C.), Depew, N. Y.. 
said that in electric welding it was essential not to cut out 
more metal than necessary but that enough must be removed 
so that the operator can get at the weld. The type of elec- 
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trode and the work of the operators must be subject to con- 
stant surveillance. Mr. Grine said that the New York 
Central has electric welded frames running since 1912 with- 
out giving any trouble. The welds are cut out to 45 deg. 
and reinforced where possible, using only the electrode. All 
frame welds are made without pre-heating, usually getting 
the expansion by means of a wedge, When necessary with 
this method the operator can be taken off the job and the 
weld completed at some later time, there being so little diffi- 
culty with expansion. 


Shop Tools and Formers 


Papers were submitted by G. H. Corcoran, Grand Trunk, 
Battle Creek, Mich., and H. W. Loughridge, Pittsburgh & 
Lake Erie, McKees Rocks, Pa. 


Paper by G. H. Corcoran 


If a foreman cannot get modern machines and tools, he 
must either make substitutes or get along without.’ It has 
not been so difficult of late years to get modern tools. If 


‘one can show the management in figures how a saving can 


be made, they are quick to take advantage of the situation 
and supply the tools. 

A shop equipped with plenty of steam hammers is indeed 
fortunate and for all around purposes, the power hammer, 
either electric or steam driven, takes the lead in the smith 
shop. Those shops equipped with forging machines, drop 
hammers, shears and punch, bolt bulldozers, etc., with plenty 
of power behind them, are in the number one class, that is, 
if they are provided with machinists and tool makers to take 
care of their machines and make new tools. 

In some cases, the job is done in the old fashioned way 
simply because a foreman uses good judgment in not making 
a tool for the job when there would not be enough of that 
particular work to pay for making the tool. Many foremen 


Fig. 6—Twelve-inch Air Brake Cylinder Set Up for Making 
Pipe Clips 


make new tools that do not pay, but make them to show 
off what they can do, and hang up another sample on the 
exhibition board. This is a poor proposition for the com- 
pany. There are cases where it pays to make a tool for a 
single job, of course, but this would apply only to extreme 
cases, such as a pair of hammer dies for welding a heavy 
link under a steam hammer as it is easier to handle, makes 
a safer weld and a better looking job. 

One of the biggest and best helps for lathe work is to 
have stock cut just to the exact length so as to avoid facing 
ends of the job. A cold metal rapid cutting saw is a fine 
tool for this class of work and every smith shop should have 
one for it will soon pay for itself in the saving of machining. 
Often it costs more to face off a job that is too long than the 
job itself would cost when it is the right length. Another big 
saving of machine shop work is the forging to correct diameter 
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of spring hanger pins and bushings. All pins and bushings 
are made on forging machines and are made very closely to 
size. In connection with forging of bushings to correct 
inside diameter, it has been found that the scaled surface 
wears much longer than those which are machined before 
case hardening. 

A 12-in. air brake cylinder that has been discarded can 
be made into a small bulldozer and with a small face plate 
makes a very useful tool for all kinds of bending. One of 
these devices used for making pipe clips is shown in Fig. 6. 
It is located at a forge and has dies for all different sizes of 
pipe. It has a back stop fastened to the face plate and none 


Fig. 7—Dies for Welding %-In. End Gate Hinge Link 


of the dies are bolted to face plate. On the crosshead, dies 
may or may not be fastened. Owing to the many sizes of 
pipe clips wanted, a quick exchange of dies can be made. 
This air machine is a shop-made tool and can be used for 
many purposes besides making clips. 

Tools for bending metal cold have always been in prac- 


Fig. 8—Links Punched Under a Steam Hammer 


tice more or less in the smith shop, but of recent years it is 
becoming more common as heavier parts are used to employ 
presses and bulldozers. Also the punch machine is used for 
bending iron in many shapes, squaring up staybolts and for 
other purposes too numerous to mention. 


Paper by H. W. Loughridge 


The tools and formers needed today are those that are in 
use for each month’s requisition, those that give you an in- 
creased production at a decreased cost. 


Fig. 9—Device for Bending Freight Car Sill Steps 
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Fig. 7 shows a set of dies for welding 34-in. end gate hinge 
links. The link is first bent in a bulldozer. The other end 
is then welded by one pass of the forging machine. The 
recess in rear of dies is for the tong hold. 

Links punched under a steam hammer are shown in 
Fig. 8, 7, 3 and 4 being chain links for a flue cleaner, while 
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Fig. 10—Detaiis of Freight Car Siil Step Made In Former (Fig. 9) 


2 is drop door link used in connection with drop door hinges. 
If links and hinges are made from soft steel bar, five or six 
can be made in one heat. The practice at the P. & L. E. 
shops is to use scrap ends of material sheared to fit in die. 
By this method 25 or 30 can be kept in furnace, giving a 
continuous production. 

Fig. 9 shows a device for bending freight car sill steps, 
made as shown in the drawing, Fig. 10. The material is 
inserted in the bottom step of the former where the ends are 
bent on the edge to a 90 deg. right and left angle. Then 
the material is placed in the upper step where the vee part 
of the die forms the angle on the ends or pads. They are 
then bent on a regular sill step formerly used as third step. 


Autogenous Welding 


Papers on the subject of welding were submitted by W. F. 
Keller, Michigan Central, Jackson, Mich., and A. W. Young, 
New York, New Haven & Hartford, Readville, Mass. 


Paper by W. F. Keller 


Autogenous welding has become one of the greatest me- 
chanical processes that has ever been taken up in railroad 
work and to get the full benefit of welding there are three 
things that must be considered. First, is the proper applica- 
tion of the method to be used, Thermit, oxy-acetylene or elec- 
tric. To be in a position to get desired results in this respect 
shops should be equipped with the different welding ap- 
pliances so that when the various jobs that are to be welded 
come up for consideration the one in charge will not have 
to do the work with one process where another should be 
used. One cannot use any one of the three welding methods 
exclusively and get by with it successfully. 

Another practice in the application of welding processes 
that needs consideration is the use of the cutting method. In 
a good many shops a mechanic and helper will be assigned 
to do some work of a stripping or assembling nature and on 
account of the dependence on gas cutting there is a great 
amount of time lost in waiting for a burner where the job 
could and should be done by other methods. It has been 
found that the use of the process in this particular respect 
has caused much extravagance. 

The next prime essential to successful welding is the 
preparation of the broken part to be welded. The big con- 
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sideration in this respect is the matter of expansion and con- 
traction and as each job presents a different condition in this 
regard one must realize first what should be done to prevent 
the weld in question developing undue strain. This condition 
will be found mostly in welding of frames and fire boxes or 
any job where both ends are tied and will not give freely to 
the contraction required from the welded part. 

The third and most essential requirement in the welding 
business is a competent operator—one who will see that the 
two above necessities are properly taken care of before and 
after the weld is made along with the proper fusion of the 
metals to be applied. 


Paper by A. W. Young 


We use both the electric arc and oxy-acetylene methods at 
Readville and have had very good success. Practically all 


our welding on boilers, frames, cylinders, brake rigging, etc., 
is done by the oxy-acetylene process and the electric process 
is used principally for building chafes on frames, worn 
parts of link motion work, welding cracks in boiler sheets, 
welding in flues and other work where there is liability of 
distortion if done by a high heat process. We find that each 


Fig. 11—Cylinder with Cracked Internal and External Port Walls 
Ready for Welding with Bronze 


process has its particular field, although the great advantage 
of cutting is wholly confined to be oxy-acetylene process. 

Our method of procedure with welding in general is as 
follows: l 

All work of any description is first cleaned, then scarfed 
with cutting torch to an angle of about 45 deg. Surfaces 
to be welded are then chipped or ground, care being taken 
that all oxidized metal is removed. Work is then assembled 
with proper allowance made for contraction, after which the 
article is welded, using the metal suitable to the particular 
work being done; that is, iron welding rod where broken 
parts are iron, steel welding rod where parts are steel, and 
invariably Tobin bronze for cast iron. All broken cylinders 


Many Prominent Railroad Master Blacksmiths and Supply Men Wer 
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and other cast iron parts are repaired with bronze. We have 
adopted this method of repairing the cylinders after long ex- 
perience and have had no failures When the bronze is 
properly applied. We find there is less brittleness and more 
elasticity with the bronze than with the cast iron rod. The 
preheating in the use of this metal is simplified for the 
reason that it does not require the building of a brick furnace 
around the cylinder and as before mentioned, the bronze has 
eliminated failures. We also use bronze for building up 
piston heads, valve stem cross-heads and innumerable other 
pieces and find it easily applied and very serviceable. 

In repairing cylinders (Fig. 11), we proceed as follows: 
Scarf the broken or cracked section, allowing at least one- 


Fig. 12—Wheel Center Cracked Through Crank Pin Hole Ready 
for Welding 


eighth inch opening at the bottom of the scarf. A charcoal 
fire is then built inside the cylinder or valve chamber or both 
as occasion requires. This fire is kept burning in the 
cylinder until the welding operation is completed and then 
left to cool off naturally. No drilling or pinning is required, 
neither do the welds require caulking as when done by the 
electric arc method. It is seldom that any part of a seam re- 
paired by this method requires caulking. We have repaired 
and replaced broken parts of a large number of cylinders, 
using as high as 190 pounds of bronze per cylinder and have 
not had a failure. 

When repairing broken spokes in driving wheels we first 
remove the tire, cut the rim if it is not split, then jack the 
rim out thus allowing for contraction. After the spokes 
are welded and cooled off the rim is again welded which 
removes all strain from the welded spokes. The same prac- 
tice is followed when repairing frames, etc. An unusual 
wheel center welding job is shown in Fig. 12. 

This report would be incomplete were I to neglect to 
make mention of the Oxygraph machine placed in the 
shops by the Railway Oxweld Service Company. This 1s 
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without a doubt the greatest labor-saving and largest pro- 
ducing machine on flat material that has been brought out 
in recent years and covers a great variety of work without 
any special appliances. This machine is used for making 
any shaped part from flat stock as follows: Spring 
equalizers, truck equalizers, eccentric crank arms, eccentric 
rod forks, eccentric rod heads, sections of locomotive frames, 
side and main rod heads, main rod straps, union links, hooks 
—all shapes, brake forks, brake hangers, spring hangers. 

In addition to the above it is used for hundreds of other 
pieces too numerous to mention. All work is annealed after 
cutting on this machine. 

As we get deeper into the autogenous welding subject the 
more interesting it becomes. There is no end to the economies 
both in time and material which can be accomplished by 
these various processes. 


Other Association Business 


A committee appointed two years ago to consider affilia- 
tion with the American Railway Association reported that 
it had a letter from Secretary Hawthorne saying that the 
American Railway Association was not expanding its activi- 
ties at the present time and that he would keep the Master 
Blacksmiths’ Association in touch with developments. The 
report of the committee was accepted and the committee dis- 
charged. 

The secretary requested that every member consider him- 
self a committee of one to send the secretary a list of master 
blacksmiths in his vicinity in order that they may be duly 
notified and induced to attend the convention next year. 
Mr. Hutton pointed out that where written requests for 
permission to attend the convention are made out in proper 
form one or two months in advance, there is seldom any 
difficulty in master blacksmiths getting permission to attend 
the convention and receive legitimate traveling expenses. 
A resolution of thanks was extended to the railroad manage- 
ments through whose courtesy the members were enabled to 
attend the present convention. 

The following officers were elected o the ensuing year: 
President, George Hutton (N. Y. C.), West Albany, N. Y.; 
first vice-president, J. J. Eagan (N. Y, N. H. & H.), 
New Haven, Conn.; second vice-president, H. W. Lough- 
ridge (P. & L. E.), McKee’s Rocks, Pa.; W. J. Mayer 
(M. C.), Detroit, Mich., was re-elected to the office of 
secretary-treasurer and C. H. Nutter (B. & M.), North 
Billerica, Mass.,. was appointed chairman of the executive 
committee. In view of its central location and facilities for 
taking care of conventions, Chicago was selected as the 
place for the 1924 Master Blacksmiths’ Convention. 


Exhibitors 


Forty-six representatives of railway supply companies 
registered at the convention, the following companies having 
exhibits: 


Air Reduction Sales Company, New York.—Oxygen and acetylene tanks, 
hand ard aorar welding and cutting equipment. Represented by G. 
va Ast ne, G. E. Phelps, R. F. Helmkamp, E. M. Sexton, B. N. 

ò. Mueller and Feabody. 

Ajax Minnfactaring Company, Ond Ohio.—Model of four-inch new 
model twin gear ee forging machine; api: railway forging 
Represented by J. R. Blakeslee, J. A Murray, Guilford, R. W. 
Bannerman, W. W. Criley and Cc. W. Wicks. 

Anti Borax Compound Cc., Ft. Wayne, Ind.—Welding flux for cast iron 
and brazing flux. Represented by Charles O. Klane. 

Bell & Gossett Company.—Case hardening compound. ‘Represented by E. J. 
Gossett 

Buffalo Force Company, Buffalo, N. Y.—Steel plate pressure plese with 
direct-connected motor drive. Represented by W. J. McDow 

Garlock Packing Company, Palmyra, N. Y¥.—Garlock packings, aka ma- 
terial and pump valves. Represented by John L. Fisher and C. W. 


Sullivan. 

Jackman & Co., Sar, —Literature on Firth-Sterling tool and die 

steels. Ro e by E. T. Jackman. 

Metal & Thermit Ccmpany, New York—Represented by H. S. Mann and 

. H. Moore. 

National Machinery Company, Tiffin, pio on posohine and bolt 
machine products. Represented ye R. Frost, W. Klenk, C. D. 
Harmon, F. J. Mawby and K. L. rnst. 

Railway fechan Chicago.—Represented by E. C. Cook. 

kalmar echanical Engineer, New York -—Represented by C. B. Peck and 


ood ward. 
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Tool Foremen’s Convention 


"THE American Railway Tool Foremen’s Association held 

its eleventh annual convention at the Hotel Sherman, 
Chicago, on August 29, 30 and 31. About 80 members and 
guests were present at the opening session. After the usual 
opening exercises J. B. Hasty (A. T. & S. F.), president of 
the association, delivered a brief address, expressing regret 
at the absence of old faces caused by death or members leav- 
ing railroad service and pointing out that the only way for 
the association to grow in size and accomplishments is for 
the 21 new members this year to frankly accept their share 
of the responsibility. He pointed out the value of improved 
methods of handling tool room work and stated that the 
only way this work can be raised to the desired standard will 
be by the mutual exchange of experience of the members of 
the association. The possible economy from standardizing 
tools used in railroad shops is well known and this work 
can be best carried out through the Tool Foremen’s Asso-’ 
ciation. A great deal has already been accomplished along 
this line but standardization of shop tools should be carried 
much further. Tool foremen can also be of great value to the 
railroads employing them by studying and developing tools 
which will increase the efficiency of machine operations, In 
view of the high cost of labor at the present time, more 
production per man is needed in order to keep costs within 
reason in all industries including the railroad industry. The 
production of machine operators is so largely dependent 
upon the kind and condition of the cutting tools, jigs and 
fixtures that these accessories deserve the closest study of 
expert tool makers. The value of the competent tool fore- 
man in speeding up production by this means can hardly 
be overestimated. 


Following Mr. Hasty, Past President J. J. Sheehan (N. 
& W.), was called on for some remarks, which he made as 
follows: “One man can not see all the angles to a problem 
and it is, therefore, a good idea for tool foremen to come 
together and exchange experiences to their mutual advantage 
and for the benefit of the railroads which they represent. 
Tool foremen have had strenuous times during the last few 
years on account of the war and unsettled labor conditions, 
the effects of these conditions being felt almost as much by 
the tool foremen as by other shop supervisors. . . .” 

One of the important features of the convention was the 
address by H. T. Bentley, general superintendent of motive 
power and machinery of the Chicago & North Western. 

Committee reports were presented on the following sub- 
jects which were quite generally discussed: 

Forming and Combination Punches and Dies. 

General Tool Grinding and Use of Jigs on Grinders. 

Forging Machine Dies. 

Jigs and Devices for Locomotive and Car Shops. l 

Reclamation of Shop Tools and Shop Equipment. | 

The officers elected for the coming year were as follows: 
G. W. Smith (A. T. & S. F.), president; Charles Helm 
(C. M. & St. P.), first vice-president; George Tothill 
(B. R. & P.), second vice-president; E. A. Hildebrandt 
(C. C. C. & St. L.), third vice-president; W. C. Stephenson 
(A. C. L.), secretary-treasurer and J. S. Duca (C. R. I. & P.), 
assistant secretary-treasurer. R. D. Fletcher, retiring secre- 
tary-treasurer was presented with a pin and cuff links and 
also made an honorary member of the association in recogni- 
tion of his meritorious services. 

Abstracts of the papers and further details of the conven- 
tion will be published in the next issue. 


THE Missourt CourT oF APPEALS (St. Louis) holds that an 
engine being prepared to take out a train of cars, some of which 
were loaded with interstate freight was engaged in interstate 
commerce, and one employed in so preparing it was within the act. 


Erecting Shop Practice on the Southern Pacific 


Efficient Devices and Methods for Expediting Erecting Shop Work 
at the Sacramento Shops Are Described 


By H. C. Venter 


General Foreman, Southern Pacific, Sacramento, Cal. 


country have burdened the mechanical department of 

the railroads so that it has become a problem to pro- 
vide sufficient motive power. New locomotives must be 
purchased and old ones kept in good repair, and in this 
maintenance work there is no shop department more im- 
portant than the erecting shop. The erecting shop is one 
of the essential links upon which the transportation de- 
partment must depend for its locomotives. 

Much has been said in the past about scheduling locomo- 
tives through the shop in as short a time as possible, but 
scheduling on one road may not be practical on a road a 
few hundred miles away. It can, however, be impressed on 
all those in charge that first class workmanship is required 
in repair work, particularly in the erecting shop, in order to 
produce locomotives which can give the service expected of 
them today. It is well to have a record showing a large out- 
put, but good workmanship must not be sacrificed. 

' Locomotives undergoing general repairs in the erecting 
shops should be thoroughly inspected and the inspector’s 
reports, in conjunction with the work reports, will form a 
basis for a decision as to what parts must be taken down 
for renewal or repair. Particular attention should be paid to 
cylinder bolting, lining and bracing frames, laying out shoes 
and wedges, counterbalancing, connecting up the motion work 
and valve setting, as upon careful performance of this work 


T's growing demands for transportation throughout the 
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Fig. 1—Method of Using Locomotive Binder Truck 


-depends the locomotive mileage between shoppings. If this 
work is properly taken care of at the general shops, it will 
prevent a great deal of running repair work at roundhouses. 

The difficulty of erecting shop work and work in some 
of the other shop departments has been greatly increased in 
recent years by the auxiliaries for fuel and power conserva- 
tion with which modern power is equipped. The main- 
tenance of superheaters, feedwater heaters, automatic stokers, 
boosters, etc., places an additional responsibility on the 
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mechanical department. The amount of capital invested 
for these auxiliaries is an imperative reason why erecting 
shops must turn out locomotives able to meet the demands 
and expectations of the managements. To do all that is ex- 
pected in the erecting shop with the present shortage of com- 
petent mechanics and in view of the increasingly large and 
heavy locomotive parts, it becomes necessary to, utilize time- 
saving devices wherever possible and those described in this 
article have proved valuable at the general shops of the 
Southern Pacific, Sacramento, Cal. 


Labor-Saving Devices 


The two-wheel truck, illustrated in Fig. 1, is used for 
applying frame binders, one man easily handling the 


Fig. 2—Convenient Jig for Holding and Adjusting Cylinder 
Center Line 


heaviest binders while being fitted to the pedestal jaws. As 
shown in the illustration, the device consists of a pair of 
substantial truck wheels and axle to which is bolted a light 
but strong framework, reinforced by welded cross braces. 
Heavy binders can not only be moved about the shop on this 
truck, but can be applied to the pedestal jaws with much less 
physical effort than formerly required. 

A convenient jig, providing easy adjustment of the 
cylinder center line used when squaring frames or laying out 
shoes and wedges, is illustrated in Fig. 2. This jig consists 
of a 2-in. by 5£-in. metal bar shaped as shown and bolted 
to the front of the cylinder in an approximately horizontal 
position. Crosshead C is capable of adjustment along this 
bar by means of an adjusting screw and handle H, being 
held in any desired position by the large thumb screw S. 
The center line is attached to the upper end of a %-in. 
threaded pin P, which is adjustable-up and down by means 
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of two 14-in. nuts not very clearly shown in the illustration. 
The other end of the center line is held by a similar ar- 
rangement bolted to one of the frame jaws. The center line 
thus has screw adjustment to the right and left and up and 
down, at each end. It can be quickly and accurately ad- 


justed to the center of .the cylinder, considerable time being 
saved over former methods of holding the center line. 
Attention is called to the wooden block, B (Fig. 2) inserted 


Fig. 3—Power Hack Saw Cutting Out Frame Section 


in the steam pipe connection to the valve chamber. This 
block prevents nuts and dirt from falling into the valve 
chamber, or steam ports, and causing subsequent trouble 
after the piston and main valve have been reassembled and 
the cylinder heads applied. 

The Sacramento shops have a standard practice in making 
oil frame welds which has worked successfully for the past 
five years with a small percentage of failures. In connec- 


Fig. 4—Pneumatic Device for Grinding Dry Pipe Joint In Fiue 
Sheet 


tion with these welds, the power hack saw illustrated in 
Fig. 3, is used to good advantage and is an important time- 
saver. The saw can be set up in either a vertical or hori- 
zontal position and used to cut out frame sections as de- 
sired. 

Referring to Fig. 3, the seneirucion and use of this power 
hack saw will be evident. It is driven through a pair of spur 
gears by a pneumatic motor, the main saw framework being 
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held firmly against the frame section to be cut by means of 
a jack or other convenient method. The saw blade is given 
a reciprocating motion by means of a crank pin on the 
large spur gear shown. Substantial arm A pivots on a 
pin held between jaws J and carrying on its upper end the 
large spur gear. To arm A is attached the guiding bar G 
for the saw frame. The pressure of the saw blade on the 
frame can be adjusted to the proper amount for most effi- 
cient cutting by means of spring S which can be put in ten- 
sion by means of the string shown at the left of the frame 
jaw. 

The method of sanding dry pipes to the flue sheet is 
illustrated in Fig. 4. A large plate B, provided with suit- 
able slots to accommodate the largest boilers is bolted to the 
smoke box ring as shown. To it is attached the brackets for 
supporting the driving motor and the eccentric E which gives 
a reciprocating motion to arm R. This causes the shaft S 


Mild Stee! = 
Ring OF [8 
a 
Stee! Hydraulic 1 [o] 
ubing ---s\" | 
! Height fo Cente s 
Stel purges Bure rer sian 
Case Hardened - A 
| [H] Diam of Base |6¥'|6% | 5” | 
Std. 3- Way Cock E 1 1 (vl. -Ang | 6s leg 4h] 
and Lever ia B | [k| Deo of base [2p 2h 26 
| a v oe 
1 iL. Ring [Tr irir 
ect §Thds. per "Std. Pi Thread 
K 


Connection may be of--° —) =m “ie A Stee” -v\}-Diam. Drill. Drill before 
bent tubing or fwo elbows II$ per Pre ei Boring Large Diam. 
with nipples Pipe Thread 

Fig. 5—An Effective Pneumatic Bolt Extractor 


and dry pipe to make a partial revolution first in one direc- 


tion and then in the other, the amount of motion being ad- 
justable by means of the nut and slot in arm R. The pres- 
sure of the dry pipe against its joint in the flue sheet can be 
governed by means of adjusting nuts on shaft S. This pres- 
sure must be relieved occasionally and the dry pipe backed 
out for inspection of the joint and renewal of the abrasive 
and oil, if necessary. Experience with this device has shown 
that heavy dry pipes can be ground in quickly and with 
practically no physical effort as compared to former methods 
of hand grinding. 

The device illustrated in Fig. 5 is used for extracting bolts 


-and materially speeds up this time-consuming operation. 
The device consists of a base plate of mild steel counterbored 


to receive the steel tubing shown, the latter being reinforced 
at the upper end by a mild steel ring. A plunger is provided, 
being ground to a sliding fit in the tubing and tapered at 
the upper end to allow for some upsetting action without 
sticking in tubing. Air from the shop line is supplied to 
the base through a standard three-way cock as shown. In 
operation, this device is applied over the end of the bolt to 
be removed and operation of the lever admits air beneath the 
plunger, driving it against the end of the bolt. Returning 
the lever to its first position shuts off the air supply and 
releases air from the tubing, allowing the plunger to return. 
This operation is continued until the bolt is started. Particu- 
lar care must be taken to support the bolt extractor rigidly 
and in line with the bolt. This bolt extractor is made in 
three sizes to accommodate different sized bolts. The dimen- 
sions and method of construction are clearly shown in the 
drawing. 

An efficient device for pulling locomotive driver and trailer 
springs in applying spring hangers and pins is illustrated 
in Fig. 6. This spring puller consists, as is ordinarily the 
case, of a yoke and chain and adjusting screw. The par- 
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ticular feature in this case is the ball bearing race at the 
bottom of the screw with twelve %4-in. steel balls, enabling 
springs to be pulled with as little loss of effort due to fric- 
tion as possible. This design also has been worked out 
to provide maximum clearance for the engine frames. 

A tread gage for measuring tire wear at both the flange 


‘PA EOP 4 rreo pers? 


Squore Thread) 
Bo A 
HAT 
[~~ l 
in ! 
BEE 
a] 
‘ £ 
3 
| l 
f) f] 
4 + 


rei 


Jaws 


: 
: 
d 
: 


No.95 Lower Ball Roce from CC M 


C.C Moter 


No.95 Lo 
Irom 


| 
Z er 
~ 4 Dia. Boll Bearings’? 


Section of Screw showing Bearing. 


Swive: 
Fig. 6—Driver and Trailer Spring Puller with Ball Bearing Swivel 


and tread is illustrated in Fig. 7. This gage is made of a 
scrap, hand saw blade and conforms to the standard tire 
contour. Two fingers are provided, as shown, to indicate 
the flange and tread wear, these fingers being graduated in 
sixteenths of an inch at the ends. A particular advantage of 
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this type of gage is the fact that it can be’ applied to worn 
tires in places where the light is not very good and then 
taken to a good light to read the graduations. 

A portable tire-turning tool, which has proved successful 
in cutting down flanges over the I.C.C. limit, is illustrated 
in Fig. 8. By using this tool, it is not necessary to drop the 
wheels on locomotives in order to cut the flanges down to the 
proper height and keep the locomotives in service until ready 
for general repairs. The details of the portable tire turning 
tool are shown in Fig. 8, the method of using it being indi- 
cated in the upper left corner of the illustration. The tool 
holder is made in right and left types, being applied to the 
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Fig. 7—Gage for Measuring Wear of Flange and Tread 


brake hanger pin on which it pivots. The cutting tool is 
secured by two set screws in one end of the holder and rests 
on the tire flange. A roller in the other end of the holder 
also rests on the tire flange, being adjusted readily with re- 
spect to the driving wheel by means of a steel feed nut. 
It is obvious that revolution of this feed nut in the proper 
direction will increase the pressure of the cutting tool on the 
flange, when running the locomotive along the track will 
cause a chip to be taken from the flange. Three different 
types of tools are used for the first, second and finish opera- 
tions, as shown in the illustration. It will be noted that the 
feed nut is turned by means of a small 34-in. hexagon bar 
inserted in suitable holes in the nut. 

A jig for plumbing crank pins in obtaining the position 
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Fig. 8—Portable Tire-Turning Tool for Cutting Down Flanges to the Proper Height without Unwheeling Locomotives 
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of eccentric keyways before wheels are placed under the loco- 
motive is illustrated in Fig. 9. The standard practice at the 
Sacramento shops is to apply eccentric keyways before the 
wheels are placed under the locomotive, thereby saving from 
eight to twelve hours of locomotive shop time. The device 
consists of a metal framework cut out as shown to be applied 
over the largest crank pin. A spirit level L is applied to 
the top of the frame, an adjustable pointer D being provided 
at the bottom. Two bearing pieces, B and C, are attached 
to the frame, being accurately machined to form an equal 
angle with the center line of the pointer and level. In using 
this jig the axle center is filled with babbitt or soft metal and 
the center accurately located in the usual manner and prick 
punched. The jig is applied over the crank pin and pointer 
P adjusted to the center point. The wheels are then rotated 
until the spirit level shows that the center of the crank pin 
and axle center are in the same vertical line. 

A portable axle keyway milling machine is also used at 
Sacramento shops, being rigidly held in the correct position 
on the axle by two straps and a large adjusting screw at the 
bottom. Power is applied to a spindle and milling cutter 
by an air motor through a suitable worm and gear arrange- 
ment. Hand feed in two directions is provided, one parallel 
with the axle in accordance with the length of the eccentric 
keyway and the other at right angles to this motion to give 
the proper depth required. The device is rigid and produces 


Fig. 9Jig for Plumbing Crank Pins when Laying Out Eccentric 
Keyways 


an accurate job in considerably less time than could be ac- 
complished by drilling, chipping and filing. 

A shrinkage gage for locomotive driving wheel tires has 
also been made and greatly improved the work of fitting tires 
to wheel centers, practically eliminating trouble due to loose 
tires. This gage does not differ greatly from the usual types 
of shrinkage gages and consists of a 7/16-in. rod of the re- 
quired length, with a taper hardened point on one end and a 
micrometer head provided with a taper hardened point on 
the other end. A solid lock nut holds the adjustment 
while making a reading. The shrinkage allowed for dif- 
ferent sizes of tires, rangmg in size from 45-in. to 84-in., is 
shown in the. accompanying table. 


RAILWAY MECHANICAL ENGINEER 


657 
TABLE SHOWING ALLOWANCES FOR TIRE SHRINKAGE 

Outside diam- Diameter to Diameter of Shrinka 

eter of tire bore tircs wheel centers allowe 
45 in. 37.9603 in. 38 in .0397 in. 
51 in 43.9505 in. 44 in 0495 in. 
55 in 47.9439 in. 48 in 0561 in. 
57 in 49.9406 in. SO in 0594 in 
63 in 55.9308 in. 56 in 0692 in. 
69 in. 61.9209 in. 62 in 0791 in 
73 in 65.9144 in. 66 in 0856 in 
77 in 69.9078 in. 70 in 0922 in 
79 in 71.9045 in. 72 ın. 0955 in 
81 in 73.9012 in. 74 in .0988 in. 
84 in. 77.8947 in. 78 in .1053 in. 


Considerable difficulty is experienced when exhaust nozzles 
are not an accurate fit on the cylinders and allow exhaust 
steam to blow through and possibly cut the steam pipes or 
other parts in the front end. If exhaust nozzles are scraped 
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Fig. 10—Device for Grinding Locomotive Exhaust Nozzles 


to a bearing on the cylinder, considerable time is required 
and the ordinary method of grinding joints would be so 
laborious with a heavy exhaust nozzle as to be practically 
out of the question. The operation of grinding exhaust noz- 
zles can be greatly facilitated by means of a device, of which 
a general idea is given in Fig. 10. A framework, supporting 
a driving motor and two eccentrics, is attached to the smoke 
box ring as shown. Two arms, adjustable in length to suit 
different types of locomotives, are attached, one to each ec- 
centric and to a bracket arranged to be clamped around the 
exhaust nozzle. The eccentrics are set 180 deg.. apart and 
it is obvious that operation of the air motor and eccentric 
shafts will give the framework and exhaust base a semi- 
revolving motion. If oil and abrasive are applied between 
the exhaust nozzle and the cylinder, this motion will soon 
wear down the high points and bring the nozzle to a suitable 
bearing. i 
One of the things which hampers erecting shop work great- 
ly is the absence of necessary air pressure when needed for 
heavy riveting operations, or when driving out frame bolts. 
There are many air operated devices in the average rail- 
road shop and when these all work at the same time, it fre- 
quently happens that the air pressure on the shop line is re- 
duced below the point at which pneumatic tools operate effi- 
ciently. To overcome this difficulty a portable air compres- 
sor has been developed, as shown in Fig. 11. This device 
consists of a Westinghouse 914-in. air compressor, mounted 
on a strong, but easily portable four-wheel truck. The air 
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cylinder of this compressor is bushed to 614 in. in diameter 
and air is supplied from the shop line to both the steam and 
air inlets, air coming through a suitable connection to the 
shop line. The amount of pressure obtained with this air 
compressor will depend on the pressure of the shop line, but, 
in any case, bushing the air cylinder and piping the air sup- 
ply to both the steam and air inlets will give a pressure suffi- 
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to the otħer. The particular job, shown in the illustration is 
turning a cylinder bushing to fit a cylinder and the operator 
is making the allowance for shrinkage, the cylinder size be- 
ing accurately determined by means of the micrometer. 
The ball joint reamers, illustrated in Fig. 13, are made 
with 5-in. and 7-in. radius, inserted, high-speed steel blades. 
A No. 5 Morse taper shank is provided in each case. The 
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ciently high to satisfy all needs. Normally, it is possible to 
get 250 lb. per sq. in. pressure and the governor is set to 
stop the compressor when that pressure is reached. A 
reservoir 26 in. in diameter by 36 in. long is clamped to 
the truck and receives the air as it comes from the com- 
pressor. The caution should be observed of carefully test- 


ing this reservoir before use to make sure that it will not 


Fig. 12—Shop-Made Micrometer In Use Calipering Cylinder Bushing 


fail. This portable compressor is comparatively inexpensive 
to make and being easily portable to any point in the shop, 
forms a ready means of supplying air wherever a pressure 
exceeding that of the shop lines is needed. 

An interesting shop-made micrometer for large work is il- 
lustrated in Fig. 12. The framework is of aluminum with 
‘a micrometer anvil attached to one side and micrometer head 


Fig. 11—Portable Air Compressor Gives the Added Pressure Needed In Driving Out Bolts and on Heavy Riveting Work 


body of the tools are made of soft steel, the inserted blades 
being held by caulking. Thirteen blades are used in the 5-in. 
reamer and 17 blades in the 7-in. reamer, both reamers be- 
ing used for steam pipe joints and general use. They enable 
steam pipe joints to be kept in good condition and thus 


Fig. 13—Ball Joint Reamers with Inserted High Speed Steel Blades 


largely reduce troubles from steam leaks at these important 
joints. 

These various time-saving devices are in daily use in the 
Sacramento erecting shop and there must be further de- 
velopments along this line both at Sacramento and other 
railroad shops if the large modern locomotives are to be 
properly maintained. 


PULLMAN IN THE Movies.—A motion picture has been made 
by the Pullman Company comparing traveling in 1859 and in 1923. 
The film shows the first Pullman car with passengers wearing 
costumes of pre-Civil War times and illustrates in part the con- 
struction of sleeping cars. The picture is designed to inform 
people regarding the methods employed by the Pullman Company 
and to illustrate the safety and comfort of travel today. 
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Sundstrand Radius, Internal and Surface Grinder 


N entirely new design of grinding machine, called the 
Sundstrand, has been brought out by the Rockford 
Milling Machine Company, Rockford, Ill. It not 

only is a highly satisfactory radius link grinder, but be- 
cause it is so easily converted to internal and surface grind- 


General View of Sundstrand Combination Radius, Internal and 
Surface Grinder 


ing, its adaptability in the railroad shop is practically un- 
limited. By the use of a vertical radius bar a compact de- 
Sign was secured. Its advantages over the old horizontal 
type, which necessarily occupies so much valuable floor 
‘Space, can readily be seen. 

The Sundstrand grinder has a capacity for grinding radii 
from 18 in. to 100 in. The vertical pendulum motion «is 
entirely independent from the rest of the machine and when 
mot required, can be detached or the radius bar can be swung 
out of the way. The additional advantages of a horizontal 
-surface or internal grinder, are thus always available. 


It is provided with the standard spindle for radius link 
grinding and light surface grinding. For internal grinding 
of holes a planetary motion to the spindle is obtained through 
gearing, easily adjustable in the spindle head while in mo- 
tion. The spindle head is also arranged for an oscillating 
motion. For heavy surface grinding, the standard spindle 
can be removed and angather used in its place, designed for 
that purpose alone. 


` ` Radius Grinding Link Using Oscillating Movement to Heavy 


' Surface Grinding Spindle 


The base is made of two heavy castings, well ribbed and 
provided with wide bearing surfaces for the horizontal table 
and spindle column. The castings are firmly secured at right 
angles, insuring exact alinement at all times for the spindle 
and vertical table. To the back of the base is bolted the 
vertical column for the radius bar and this column also 
serves as the motor bracket when the machine is arranged 
for motor drive. i 


=- - @Nnding Hole In Side Rod Using Standard Spindle with 
Pianetary Motion 


- When radius grinding, the work is held to the vertical 
table, which is secured to the radius bar. This table measures 


12 in. by 36 in., and is controlled in its reciprocal motion by 
the horizontal table which measures 16 in. by 48 in. An 
automatic longitudinal feed of 50 in. is provided with either 
hand or power feed in either direction. 
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The spindle column is heavy with wide bearing surfaces 
on the base, the adjustable spindle head .being supported 
on two dovetail bearings on the spindle column. Practically 
the entire drive mechanism is contained in the base below. 
The column has a maximum horizontal adjustment of 14 
in. obtained by hand. The spindle head which runs on ball 
bearings has a vertical adjustment of 20 in. The spindle 
runs on ball bearings of an ample size to take care of large 
wheels and provision is made for taking up the wear by 
means of a single nut. 

The driving sleeve is connected in the housing by an 
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eccentric spindle, providing a planetary motion for internal 
grinding which can be increased from 0 in. to 134 in. larger 
than the diameter of wheel. 

If the machine is to be motor driven, a motor is mounted 
at the back of the vertical column out of the way of the 
operator and off from the floor. The motor recommended is 
7% hp., 1,200 r.p.m. Should a motor drive not be desir- 
able, a jack shaft can be furnished or the machine can be 
driven from the line shaft. An oil pump for cutting coolant 
is regularly furnished. This is located below the spindle 
column and draws coolant from a reservoir in the base. 


A High Carbon Welding Metal 


tions not only in maintenance, construction and re- 

pairs but also as a reclamation medium particularly 
on low carbon steel parts. The reclaiming and maintenance 
of high carbon steel parts such as buffer castings, frog points, 
steel tires, etc., have somewhat suffered due to the fact that 
a suitable welding metal was not generally available. 

The Page Steel & Wire Company, Bridgeport, Conn., has 
perfected a welding metal, the carbon analysis of which is 
practically 1.00 per cent, for welding high carbon parts by 
either the oxyacetylene or electric arc welding process. 

The principal application of Page high carbon welding 
rods and electrodes is for the building up of worn surfaces 
where a high resistance to abrasive wear is desired. In 
electric arc welding this electrode maintains a stable and uni- 


W ‘tions no has proven its value in railroad applica- 


less torsion type roller bearing spring lid, has been in- 
troduced recently by the Allegheny Steel Company, 
Brackenridge, Pa. This lid, which is applicable to any 


A NEW type of journal box lid, known as the Asco hood- 


Fig. 1.—Journal Box with Asco Torsion Type Roller Bearing Spring 
Lid 


journal box having the standard A.R.A. box face and lug, 
possesses the merit of forcing the lid against the box face at 
the top as well as at the bottom. a 
The lid body is pressed from % in. steel plate with side 
and bottom flanges and an integral turn-down scroll. It is 
stiffened by special embossing and as a result of the design 
is of light weight. The torsion spring with its roller is at- 
tached to the pressed steel lid as shown in the illustrations. 


form arc. In gas welding the metal flows smoothly. With 
either process the finished weld may be ground but is not 
readily machinable. 


Tesrs or Werp Deposits on .42 Carbon STEEL 


Original metal-— 


Carbon is 65% cei a oe eG de, BES .42 
SClEPOSCODE i 5 ose 6b eh Swe 4 hoo be ee ko ee Rees 35. 
Two layers of weld metal— 
ter surface of deposit.................. .63 38 
At a depth of yy in. from top.............. 56 37 
At a depth of % in. from top.............. .57 33 
At a depth of yy in. from top.............. 46 34 


The table shows a typical result of weld deposits when 
made on a steel of .42 carbon content indicating wearing 
qualities that are more than equal to the original material. 


Asco Torsion Spring Journal Box Lid 


A separate spring retainer and a pin completes the list of 
the additional parts that are required. 
The application of the lid is a simple operation and may 


Fig. 2.—Asco Lid with Attached Roller Bearing Spring; also Sep- 
arate Spring Retainer and Pin 


be performed by one man in a moment or two without any 
fitting, provided the box has an opening with a flat bearing 
surface and a box lug which approximates the A.R.A. di- 
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mensions. All that is necessary is to lay the lid on the 
box face, hold the spring retainer in position, insert the 
headless pin and hammer down the right hand scroll which 
positively locks the lid body, spring retainer and pin. The 
spring retainer is then snapped into its locked position by a 
short pinch bar inserted between the spring roller and 
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the retainer. The only tools required are a light hammer 
and a small pinch bar. This lid not only reduces the weight 
and insures a strong and even bearing pressure between the 
lid on the box on all four sides of the opening, but the spring 
action does away with all strain on the scrolls of the lid 
and also overcomes the wear on the box lug. 


High Speed Under-Swing Cut-off Saw 


S a rule swing cut-off saws are suspended either from 
the wall or ceiling and something new along this line 
is now offered in the No. 96 high speed under-swing 

cut-off saw illustrated. Made by the Oliver Machinery Com- 
pany, Grand Rapids, Mich., this saw is designed for either 


Oliver No. 96 Under-Swing Cut-Off Saw 


belt or motor drive, being operated by means of the foot 
treadle at the front. By pressing on this foot treadle, the 
saw itself is brought forward to cut off 2-in. material up 
to 22 in. wide, or 4-in. material up to 16 in. wide. The 
instant the pressure is relieved from the foot treadle, the saw 
goes back, there being a spring in connection with the foot 


treadle arrangement to give the saw a quick return so that 
it is more rapid in operation than the usual overhead type. 

The saw arbor itself can be locked in a stationary position 
so that it can be used as a rip.saw. Using the miter gage, it 
will serve like the ordinary stationary arbor cut-off saw. 
These are adaptations, however, as the machine itself is most 
efficient as an uhder-swing cut-off saw. For ripping and 
miter gage work, it is accurate enough for the ordinary con- 
tractor and builder but it is not recommended for ripping 
and miter work in a pattern shop. It does not take the place 


. of the universal and variety saw bench in a practical way 


but it is useful and strongly recommended for cutting off 
lumber as it comes from lumber racks or piles. 

The machine is guarded with an adjustable saw guard and 
has an enclosed saw and dust chute. Both of the operator’s 
hands are free to handle the material being cut, making for 
efficiency and not tiring the operator as much as the hand- 
pull saw. This machine is self-oiling and powerful. 

The main part of the table is of cast-iron 22 in. by 36 in. 
long and 33 in. high. The two auxiliary tables or exten- 
sions are of hard maple and are fitted with two rollers each. 
The right-hand section is fitted with a positive stop gage 
having three adjustable stops. 

The forward and back stroke of the saw arbor is adjustable 
for short or long strokes and the spring mechanism men- 
tioned above prevents jerking and jarring on both forward 
and return travel of the saw. For belt drive, a countershaft 
is provided and for motor drive an extended sole plate is 
furnished in place of the countershaft. 


A New Pratt & Whitney 16-Inch Lathe 


HE Pratt & Whitney Company, Hartford, Conn., has 
T brought out a new design of 16-in. lathe, known as 

Model B, suitable either for toolroom use or for high- 
speed production work. This lathe is offered either with 
geared head, for drive by independent motor or single pulley, 
or with cone pulley head. l 

By mounting the back gears below the spindle overhang- 
ing parts are eliminated, the headstock is centered over the 
bed and the operator is given greater freedom of movement 
and uninterrupted light on the work. The back gears are 
easily engaged from the front of the machine by means of 
an eccentric lever located under the spindle nose. 

The sliding speed change gears, of chrome-vanadium steel, 
hardened, are fully enclosed and splash oiled and are shifted 
by two convenient levers on the front of the head. The in- 
terlock between the levers is controlled by the stop and start 
Jever at the rear. Eight spindle speeds, ranging from 13 to 
525, are provided. 

The individual motor drive is compact and equipped with 
push button control located on the front of the headstock. 
The motor, which is 5 hp. A. C. or D. C., constant speed, 
1,160 r.p.m. is mounted within the cabinet and connects b 
belt to the main drive pulley. For single pulley, the drive is 
through guarded pulley at the rear. Eight spindle speeds 
ranging from 13 to 525 are provided. The cone head has 
a solid housing and the same back gears as the geared head. 


A hand brake adds to safety and speed of operation. Spindle 
speeds range from 9 to 530. 
The positions of the ratio lever and rocker arm for any 


Pratt & Whitney 16-Iin. Lathe, Modei B, for Tool Room or 
Production Work 


desired feed or thread are instantly located by a large, direct 
reading index plate mounted on the quick-change gear box. 
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The operator simply moves the ratio lever into position at the 
end of the proper horizontal line of threads, or feeds on the 
plate, and sets the rocker arm below the particular one de- 
sired. This device permits rapid setting and checking of 
the feed in use and makes the gear box practically fool proof. 

The compound rest hand wheel is set at an angle of 20 deg. 
above its screw. This allows plenty of hand room and pro- 
vides space for a large dial graduated in half thousandths to 
conform to micrometer readings. 

Quick withdrawal for thread cutting is accomplished 
through the regular hand wheel by means of a coarse threaded 
sleeve on its hub. The compound rest screw is used for 
feeding, so that after starting the thread neither the feed, 
depth of cut nor stop needs any special attention. The 
lever operating the combined stop and reverse rod is at the 
right end of the apron. This rod is located above the lead 
screw, thus protecting the latter from damage and permitting 
the operator to set the carriage stops without stooping -or 
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taking his eyes from the work. Fine adjustment is obtained 
by a micrometer sleeve. For fine threading the hand wheel 
may be disengaged from the rack pinion. A simple thread 
chasing dial is made a part of the apron. The apron is also 
equipped with the usual knob for power cross feed and lever 
for engaging the screw. Longitudinal and cross feeds range 
from .0012 in. to .0665 in. For threading, 36 pitches are 
provided, the range being from 11% to 80 threads per inch. 

The tailstock has a long, solid barrel and a large graduated 
spindle. This spindle is locked by a long wedge on its 
lower side in such a way that no loss of accuracy can occur 
from the locking strain. The tailstock is clamped to the 
bed by an eccentric shaft parallel to the spindle and the same 
handle provides a means of moving the tailstock along the 
bed. The usual cross adjustment is provided. 

Various special equipment can be supplied, including taper 
attachment, elevating tool rest, ball turning, collet attach- 
ment, relieving attachment and oil pump. 


Harrison Ventilator Sash 


HE Combination Ventilator Company, Richmond, Va., 
T is introducing a novel ventilator for the sash of 

passenger coaches which is the design of Charles L. 
Harrison. The primary purpose of the Harrison ventilator, 
which is an integral part of the sash itself, is to provide the 
maximum of clean, fresh air to travelers in railway passen- 
ger cars of all types, and in such a manner that the amount 
can be increased or reduced at the will of the individual 
passenger without interference with the ventilation desired by 
other passengers in the same car. The control is by means 
of a hinged shutter that can be operated without effort and 
without arising from the seat. 

Referring to the drawing, it will be noted that the venti- 
lator is of simple construction, compact and durable, the 
only moving parts being the control shutter. A slight pres- 
sure or pull applied to the knob on the shutter will adjust 
and lock it in any desired position. 

The opening of the sash 1s fitted with a small removable 
screen horizontally placed. This screen is made of brass 
wire, 0.015 in. in diameter, with 22 meshes per inch, and 
gives a free opening of 45 per cent of the area. This net- 
ting opening is 114 in. wide and practically the full length 
of the sash. The screen is protected by an outside skeet 
metal hood and its horizontal position is such that it serves 


to exclude rain as well as cinders, dust, snow or other flying: 


particles. As it is so placed that it is not exposed to the 
elements and as the passenger does not come in contact with 
it, the wear is slight and the period of service correspond- 
ingly long. Should replacement prove necessary, a renewal 
can be made in a few moments with no other tool than a 
screw driver for the removal of four small screws. 
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. The Harrison ventilator sash requires no change in the 
frame construction of a car and may be installed in the 
Same manner as the ordinary sash now in use. There being 
no inward projections, it is adaptable to single or double 
windows of any size. Where double sash is used, as in Pull- 


Interlor View of Gar with Harrison Sash Ventilator—Left Half 
Open—Right Haif Closed 


man cars, this ventilator sash does not interfere with the 
raising or lowering of the inner sash. The ventilator pro- 
jects only 214 in. beyond the face of the sash which is 
usually inside the outer line of other projections. It occu- 


INSIDE OF CAR 


Construction of Harrison Sash Ventilators as Applied to Dining or Pullman Cars 
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pies but little more space at the window base than the frame 
of the ordinary type of sash and eliminates the projecting de- 
flector of the ordinary sash ventilator used on Pullman cars. 
The small deflector shown in the drawing is employed to 
divide the air current and thus increase the capacity of the 
ventilator. 

The advantages of a ventilator which will insure an ade- 
quate quantity of fresh, clean air and without the sash being 
raised are numerous and obvious. Among them, the fol- 
lowing may be mentioned: The comfort of passengers is in- 
creased by the freedom from cinders and dirt. Cars are 
freer from dirt at the end of a run and require less frequent 
cleaning. 

The air admitted is deflected upward and there is no draft 
upon passengers. The device does not become useless in 
stormy weather. It is not necessary to open or close win- 
dows in order to secure ventilation or when entering or leav- 
ing tunnels. It might even be possible to adopt fixed sta- 
tionary windows. 

The ventilator fixture takes the place of the lower rail of 
the sash ordinarily used and does not obscure the vision, 
` being an integral part of the sash, there is nothing to re- 
move for cleaning or storage purposes, consequently there is 
no chance of loss and the risk of damage is likewise mate- 
rially reduced. 
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No handling or adjustment is required when the motion 
of the car is reversed as the ventilator sash operates equally 
well in whichever direction the car is moving. 

Cars standing in yards may be kept fresh through con- 
tinuous ventilation without the risk of the interior becoming 
wetted or damaged from sudden rain or witid storms as often 
occurs when car windows are left open. 

The ventilator sash is suitable for washrooms and toilets, 
offering privacy and convenience and eliminating screen, 
deflector and roller shades which are not required where this 
device is installed. 

The Harrison ventilating sash has been applied to cars on 
several roads. Included among the cars thus equipped are 
a number of dining cars. 

Tests that have been conducted have shown that the ca- 
pacity of the ventilators, all being open, and the car running 
at a speed of at least 25 miles an hour, is sufficient to effect 
a complete change of the air contained in the coach in from 
one to two minutes and that the freedom from dirt and cin- 
ders is noticeable. 

While designed for use on passenger coaches, the Harrison 
ventilator sash would be equally effective and advantageous 
in postal, express or electric cars. They furthermore could 
be adapted readily for use in windows of offices, hotels or 
other buildings. 


High Production Board Drop Hammers 


HE Erie Foundry Company, Erie, Pa., has brought out 

a new line of board drop hammers, characterized by a 

™ refinement of detail rather than by any radical depar- 
ture from accepted principles of construction. Many ideas 


Erie ‘Board Drop Hammer, Made in Sizes from 200 Lb. to 
4,000 Lb., Inclusive 


developed by actual forge shop experience and now con- 
sidered as standard in heavy steam drop hammer construc- 
tion have been adapted to the new line of board drop ham- 
mers. A thorough study has been made of the troubles 


experienced with existing types and practical drop forgers 
consulted as to the best methods of correcting these faults, 
the idea of the builders being to achieve a machine capable 
of a high-rate of production at a minimum of operation and 
maintenance expense, and dependable even under the severe 
conditions to which drop hammers are subjected. 

Among the outstanding features of the new hammers: are 
wedge adjustment of the frames across the anvil, the use of 
tie bolts and separators between the frames at the bottom and 
a new type of latch. The wedges hold the frames and anvil 
together as a solid unit, making it easy to maintain the aline- 


Close-up View Showing Drop Hammer Latch 


ment of dies and at the same time making adjustment easier. 
The use of wedges and the design of the tongue and groove 
construction between frames and anvil prevents scale from 
working into this joint and increasing wear. 

Another factor tending to maintain the alinement of the 
whole machine is the use of tie bolts and separators between 
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the frames, top and bottom, front and rear. The separators 
prevent binding of the ram in the guides and yet minimize 
the amount of play. Their length can be reduced to com- 
pensate for wear of the guides or planing down. 

The new type Erie hammer has a greatly increased tongue 
and groove area; also several details of the operating mecha- 
nism have been improved. The point of knock-off is easily 
adjusted, assuring that adjustment will be made as often as 
desirable and that the rolls will grip the board at just the 
proper moment. The friction bar drops vertically in guides, 
the latch bar being moved by the descending ram from under 
a block which fits against a shoulder on the bar. As the 
ram ascends, a hickory pin strikes one end of the roll release 
lever which is pivoted on a block clamped to the friction 
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bar. Thus the friction bar is lifted gradually and without 
shock. The other end of the roll release lever bears on a 
pin which is adjustable up and down on a rack cast on the 
frame by means of which the length of strokes is varied. The 
crosshead construction used at this point reduces wear and 
shock. 

The ram is an open-hearth steel casting, cast by a special 
process to assure a dense structure of clean metal. The main 
bearings are bushed with phosphor bronze, and ample bear- 
ing area is provided. The anvils can be furnished in the 
ratio of 15 to 1 or of 20 to 1 to the weight of ram. The 
pulleys can be of wood, paper, or steel, to suit individual 
requirements. The new line of Erie hammers is built in 
sizes from 200 lb. to 4,000 lb. weight of falling parts. 


“Red Devil” Two-Man Rivet Cutter 


MPROVEMENTS recently made by the Rice Manufac- 
| turing Company, Indianapolis, Ind., make it possible for 
the Red Devil rivet cutter to be handled successfully by 
two men. It has been found that a rivet cutter cannot be 


Red Devil Rivet Cutter with Retainer Chisel Can Be Handled by 
Two Men 


handled by two men without a retainer chisel. The accom- 
panying illustration shows a chisel which is made by upsetting 


Bench-Type Twist 


HE bench-type twist drill grinder illustrated is an in- 
teresting new development of the Gallmeyer & Living- 
ston Company, Grand Rapids, Mich., successor to the 

Grand Rapids Grinding Machine Company. The grinder 
is driven by a self-contained motor, enabling it to be placed 
in any position in the shop toolroom where most convenient. 

In the basic principles of design and operation it con- 
forms to other Grand Rapids twist drill grinders. It has a 
diamond truing device and the diamond is furnished as part 
of standard equipment for dressing the wheel. The holder 
ig automatically placed in the right relationship with the 
grinding wheel so that it is close enough to grind the drills 
accurately and at the same time, the stop makes it impossible 
to bump the front of the holder into the grinding wheel. The 
machine illustrated is the A-7-T type with a capacity for 
drills from No. 52 to 34 in. It is also made with a drill 
holder having a capacity of from 1% in. to 14 in. drills, 
in which case it is designated style B-7-T. 


a flange on the head end, with the body or shaft of the chisel 
of a uniform diameter without any shoulder all the way 
down to the cutting end; the cutting end is shaped so that a 
rubber bumper can be slipped over the cutting end and 
pushed back to the flange on the other end, then the bushing 
in the nose piece of the rivet cutter can be taken out and 
slipped over the cutting end of the chisel, with the threads 
pointing toward the head of the chisel and pushed back 
against the rubber bumper. After assembling the chisel with 


Retainer Chisel with Rubber Bumper 


a rubber bumper and bushing, the head of the chisel is in- 
serted into the nose piece of the gun, and pushed until the 
threads of the bushing engage and is then screwed home. A 
special handle which clamps on the body of the barrel, is 


adjustable up or down to any position desired, making it easy 


for the assistant or second man to handle the gun in guid- 
ing it against the rivet. The operator takes his place the 
same as when operating the rivet cutter with three men. 


Drill Grinder 


From No. 82 to 13% In. 


Bench Grinder for Twist Drliiis 
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These machines are each equipped with a 14-hp. motor 
and can be driven from the lighting circuit or power lines, 
the motors being either a.c. or d.c., single-phase or polyphase, 
as may be desired. . 

The motor bearings are especially designed and manu- 
factured for this particular machine so as to provide con- 
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veniently for adjustment to take up either radial or end wear, 
and so as to eliminate end play, which is prohibitive in drill 
grinders. The swivel bearings are of bronze-bushed type, 
turning on a ground steel stud, with a complete protection 
from dust and convenient means for clean lubrication which 
adds greatly to the durability. 


Motor Drive Arrangement for Engine Lathes 


N order to meet the demand for motor-driven lathes, the 

John Steptoe Company, Cincinnati, Ohio, has recently 

designed a compact motor drive arrangement which is 
applicable to its 14-in., 16-in., 18-in. and 20-in. lathes. 
This motor-drive arrangement can be readily attached to the 
lathes in the field, as very little, machine work is required 
with the exception of drilling and tapping a few small bolt 
holes. 

The countershaft unit is bolted over the lathe cone pulley, 
and is provided with a clutch gear so that the motor can 
be engaged and disengaged instantly. The countershaft 
cone pulley can be moved away from the lathe spindle for 
tightening the belt and the belt from the motor to the counter- 
shaft is always kept tight by means of an idler pulley. The 
motor is placed directly behind the lathe in line with the bed, 
and is so located that there is no vibration to the lathe. A 
constant speed motor, running at 1,100 to 1,200 r.p.m. is 
recommended. 

The Steptoe standard engine lathe, equipped with motor 
drive, is a conveniently-operated production unit for lathe 
operations within the capacity of the machine. It is adapt- 
able to use in railroad machine shops and toolrooms where 
the electric drive feature will prove particularly valuable in 


enabling the lathe to be placed in the most advantageous 
position, irrespective of the location of line shafting. 


Motor Drive Applied to Headstock of Steptoe Engine Lathe 


A Roller Type Flue Welder 


welder has recently been developed by the Marshall- 
town Manufacturing Company, Marshalltown, Iowa. 
A distinctive feature of this welder is the use of two re- 
volving rolls, one inside and one outside of the flue, be- 


Wn is known as the Marshalltown-Schaefer flue 


MQ. 
E 


The Marshalitown-Schaefer Fiue Welder 


tween which the weld is made. These two rolls are power 
driven at a comparatively slow speed and are connected by 
gears, the ratio of which causes both rolls to operate at the 
same circumferential speed. 

The illustration shows the welding machine alone. With 
it, however, are furnished a 350-lb. anvil with a cone-shaped 
horn for belling the ends of the flues preparatory to receiv- 


ing the safe ends, and a ball and roller bearing stand to 
support the outer ends of the tubes while in the welding 
machine. After the tube has been prepared to receive the 
safe end and heated with the safe end in place, the weld is 
made on the machine by slipping the heated flue and safe end 
over the lower mandrel or inside roller and bringing the weld 
under the upper or outside roller. A stop can be provided 
on the mandrel by placing a short piece of flue of the proper 
length on the back of the arbor. With the rollers in motion, 
the upper roller is brought down in contact with the flue by 
means of an air cylinder operated by the foot lever shown 
in the photograph. This lever is first pressed lightly while 
the flue makes two or three revolutions. The pressure is 
then increased, causing the two rounding rolls shown in the 
illustration below the inside mandrel, to move up against the 
flue. Care must then be taken not to continue the rolling too 
long or the size.of the flue may be enlarged. With the roller 
bearing adjusted so that it is in line with the inside mandrel, 
the revolving of the flue while the weld is being made aligns 
the flue and the safe end so that when the weld is complete 
the whole piece is straight. 

The machine has a welding range which will take tubes 
from 2 to 6 in. in diameter by changing the rolls, and pieces 
up to 9 in. in length can be welded on the flue. Three sets 
of rolls are furnished with each machine and a small hand 
wheel adjustment is provided at the top so that the welding 
roll may be correctly set about 1 in. above the mandrel in 
each case. 


THE Movement of freight, westbound, over the Pittsburgh 
Division of the Pennsylvania Railroad, on July 3, was the heaviest 
on record for a single day, 5,091 cars passing Gallitzin. This is 
239 more cars than on the heaviest preceding day, which was 
September 15, 1919. 


A crew of four men built a freight car in the shops of the 
Texas & Pacitic at Marshall,.Tex., on July 27, in 5 hr. and 55 
min. The crew was one of eight engaged in a contest in building 
standard 36 ft. stock cars. The maximum time consumed in the 
contest by four men in building one of the cars was 6 hr. and 40 
min. 


The shopmen of the Central of New Jersey who went out on 
strike in July, 1922, have abandoned their strike. This action, ac- 
cording to Charles MacIntosh, leader of the strikers, is thé result 
of a recent meeting held in Elizabeth, N. J., attended by about 100 
men. The road’s shops were fully manned long ago by new men 
and by strikers who returned as new men. 


The Missouri Pacific dedicated its new hospital at St. Louis, 
Mo., on July 29. The building is six stories high, of brick and 
stone construction and contains 300 beds and six operating rooms. 
It also has ample sun parlors, dressing rooms, serving rooms and 
dining rooms. The building cost $1,000,000, which was furnished 
by the Missouri Pacific Hospital Association. 


s Boiler Inspection Act 


The Circuit Court of Appeals, Sixth Circuit, holds that, while 
the Interstate Commerce Commission is authorized to make rules 
and orders in furtherance of the enforcement of section 2 of the 
Boiler Inspection Act, requiring boilers in operation to be in 
proper condition, the failure of the Commission to make a rule or 
order covering every defective condition or construction within 
the meaning of the section dnes not relieve the railroad trom com- 
plying with its provisions.—Baltimore & Ohio v. Groeger, 288 Fed. 
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Locomotive Shipments and Orders on Hand 


The following table was prepared by the Department of Com- 
merce showing July shipments of locomotives from the principal 
manufacturing plants, based on reports received by the Bureau of 
the Census from the individual establishments : 


LOCOMOTIVES 
Seven months’ total 


January to July 
uly, 
922 1923 


3 1923 1922 
Shipments: 
Domestic ...-.-ceeeeeeeees 211 221 122 1,543 342 
Foreign 2... ee eee cere eee 28 11 6 191 143 
Total- < 00272823 Neto ee 239 232 128 1,644 490 
Unfilled orders (end of 
month): 
Domestic ......---sseeeeees 1,652 1,854 712 re Pe 
Foreign &.d4ca00ses de seein 86 104 99 rad E 
Total, vissri eds sear cen 1,738 1,958 811 


Condition of Equipment 


Fifty-nine per cent of the locomotives inspected by the Bureau 
of Locomotive Inspection of the Interstate Commerce Commission 
during the month of July were found defective, according to the 
monthly report of the commission on the condition of railroad 
equipment. The number inspected was 5,197, of which 3,077 were 
reported as defective; and 568 were ordered out of service. The 
percentage found defective compares with 6114 per cent during the 
first six months of 1923, and 68% per cent during the last six 
months of 1922. The number of accidents occurring in July and 
caused by the failure of some part or appurtenance of locomotive 
or tender, as reported by the carriers, was 115. 

The Bureau of Safety reports that it inspected 97,412 freight 
cars during July, of which 5.2 per cent were found defective and 
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1,994 passenger cars, of which 1.2 per cent were found defective. 
For July, 1922, the corresponding percentages were 7.8 and 1.3. 
During the month of July 109 violations of the safety appliance 
act were reported for prosecution. ; 


Wage Statistics for May 


The Interstate Commerce .Commission’s summary of monthly 
reports of employees, service and compensation filed by Class I 
railroads for the month of May, 1923, shows that the number 
of employees and the amount of compensation were greater than 
for any month since the revision of the classification, July 1, 1921. 
The number of employees reported for May, 1923, shows an in- 
crease of 267,991 or 16.5 per cent over the number reported for the 
same month last year, and an increase of 52,567, or 2.9 per cent 
over the number reported for April, 1923. The total compensation 
for May, 1923, was 19.8 per cent greater than in May, 1922, and 
5.6 per cent greater than in April, 1923. Compared with the same 
month last year the average straight time hourly earnings for all 
employees reported on an hourly basis decreased from 58 to 56 
cents, and overtime hourly earnings decreased from 77 to 75 cents. 
But owing to more regular employment the employees as a whole 
averaged 222 hours in May, 1923, as against 210 hours in May, 
1922, which resulted in an increase in the average monthly earn- 
ings from $128 to $132. 


A New Department on the Rock Island 


A department of personnel and public relations, headed by H. S. 
Ray, assistant to the president, who now has the title of director 
of personnel and public relations, has been established on the Chi- 
cago, Rock Island & Pacific. The department will function under 
two divisions. A. B. Ramsdell, assistant vice-president in charge 
of labor, will be assistant director of personnel and W. E. Babb, 
editor of the Rock Island Magazine, will be assistant director of 
public relations. The new department will attend to: Supervision 
of wages and working conditions; supervision of recreational activ- 
ities among employees, including social clubs, outings, musical 
organizations and athletic teams; development of educational ac- 
tivities to help employees prepare for promotion and to assist them 
in developing their capacity; development of. housing facilities for 
employees, together with the supervision of Y. M. C. A. and other 
rest houses at terminal points; plans for the improvement of the 
health of employees and conditions surrounding their work; super- 
vision of the Rock Island Monthly Magazine and other employee 
publications; supervision of advertising literature of an institu- 
tional character; contact with civic and community organizations 
and with the public, to the end that a better mutual understanding 
may be developed and maintained. i 


The Booster Tested in English Passenger Service 


The locomotive booster has been applied to an Atlantic type lo- 
comotive of the London & North Eastern Railway for experi- 
mental purposes—the first booster to be applied in England. The 
locomotive, which, according to the Railway Gazette (London) 1s 
the company’s No. 1419, was built in 1910. This locomotive has 
20 in. by 24 in. cylinders, is equipped with a superheater and 
weighs 165,984 lb. in working order, exclusive of the tender. It 
develops 17,340 1b. tractive force at 85 per cent of boiler pressure 
without the booster and to this the booster adds another 8,500 lb., 
giving an increase of almost 50 per cent. The locomotive is in 
passenger service and it is in this service with an 18-car train that 
the booster is being tested. l 

The company has 120 locomotives of this type, the first of which 
were built in 1902, and all of which have been successful in service. 
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With the increasing train-load, however, the low tractive force 
of the type has made their operation increasingly difficult. If the 
application of the booster is successful in overcoming the difficul- 
ties of starting and of operation on heavy grades, it is thought 
that the period of usefulness of the locomotives may be consider- 
ably extended. The application of the booster and the tests are 
under the supervision of H. N. Gresley, chief mechanical engineer 
of the company. 


Tank Car Specifications 


The general committee of the A. R. A. has announced that at 
the request of certain owners and upon recommendation from 
the committee on tank cars, the effective date of the requirements 
of Section 7 (c) of the Specifications for Class I and II Tank 
Cars, and the last paragraph of Section 7 (d) of the Specifica- 
tions for Class III and IV Tank Cars is further extended to 
February 1, 1924. The sections of the Tank Car Specifications 
referred to provide that no nipples, valves or other attachments 
shall project below the bottom outlet cap except while car is 
being unloaded. 


France Adopts the Westinghouse Brake 


The Superior Council of Railways of France has ratified the 
decision of a special commission appointed by the Ministry of 
Public Works adopting the Westinghouse air brake as the standard 
for French railways. The special commission tested three brakes, 
viz, the Westinghouse, the Lipkowski and the Clayton-Hardy 
vacuum. It is now proposed that the French Minister of Foreign 
Affairs should call a meeting of representatives of the allied 
countries in accordance with the Peace Treaty with the view of 
standardizing air brakes in continental Europe. The choice of 
the Westinghouse brake is said not to involve its exclusive use, 
but that any other similar pressure brake capable of being op- 
erated with the Westinghouse might be allowed. 


Fuel Association to Determine Relative Values of 
Coal and Oils for Locomotives 


The International Fuel Association is investigating the rela- 
tive values of various Iccomotive coals and fuel oils available’ 
for locomotive use and will present the results in the form of a 
paper at its next annual meeting. The relative value of solid 
and liquid fuels is not represented by their comparative B.t.u. 
content principally because the standby losses with fuel oil are 
much lower than where coal is burned. The results of this in- 
vestigation will be of particular value to the railways in determin- 
ing the relative prices they can afford to pay for coal and oil. 
This will also establish the true relative fuel efficiency of rail- 
roads burning fuel oil in comparison with coal burning roads. 
The Interstate Commerce Commission now requires railways 
burning fuel oil to report the equivalent consumption of coal per 
freight ton mile and per passenger car mile on the. assumption 
that 3% barrels of fuel is equivalent to one ton of coal. 

The association has further planned to make an extensive study 
of locomotive fuels being mined in various parts of the country 
and will present at its next annual meeting a symposium on 
methods best adapted to utilize such fuels as are now available. 
This will relate particularly to the availability of lignite, peat and 
other iow grade fuels for locomotive use. The association also 
contemplates an investigation of the interrelation of the numerous 
fuel economy devices now available. The result of this investi- 
gation, which will also be presented at its next annual meeting, 
will show the savings that can be anticipated from a combina- 
tion of several locomotive fuel economy devices such as the 
brick arch, superheater, feed water heater, syphon, etc. The 
facts to be developed in this report are of importance since the 
use of several of these devices in combination is becoming quite 
general. 

The American Railway Association has recently expressed a 
desire to co-operate with the International Railway Fuel Asso- 
ciation with a view to putting into general practice methods de- 
veloped and recommended by the latter. Consequently, it will be 
the purpose of this association to devote considerable time hence- 
forth to the solution of such detail problems relating to fuel use 
as are referred to it by the A. R. A. joint committee on fuel 
conservation. The immediate problem now under consideration 
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is that of co-operative research, whereby the testing laboratory 
facilities of several universities can be utilized by the railways to 
determine the relative value of new locomotive devices and the 
comparative efficiency of various grades of coal in locomotive use. - 


MEETINGS AND CONVENTIONS 


Southeastern Carmen’s Association 


The second session of the Southeastern Carmen’s Association 
will be held at the Hotel Ansley, Atlanta, Ga., September 17 and 
18. The following papers will be presented for discussion: 
Co-operation, W. W. Waits, Southern; Care and Maintenance 
Freight Air Brakes, A. G. Huston, Westinghouse Air Brake Com- 
pany; Handling of Explosives and Inflammables, W. H. Evarts, 
Bureau of Explosives; Claims Prevention, F. Whittemore, New 
York, Chicago & St. Louis; A. R. A. Billing, B. F. Jameson, 
Southern. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


Arr-Brake AssociaTion.—F. M. Nellis, Room 3014, 165 
York City. 
AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ As- 
sOCIATION.—-C. HKorcherdt, 202 Ncrth Hamlin Ave., Chicago. . 
AMERICAN RaiLway Association, Division V.—MecuanicaL V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 
Division V.—EQuipMENT PatintinG Diviston.—V. R. Hawthorne, 


Broadway, New 


Pay Mceting September 4, 5 and 6, Hollenden Hotel, Cleveland, 
io. 

Division VI.—Purcuiases AND StTorEes.—W. J. Farrell, 30 Vesey St., 
New York. 


AMERICAN Raltway Toot Foremen’s Association.—W. C. Stephenson, At- 
Jantic Coast Line. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—-Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 


AMERICAN Society ror Testing Materrats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 
AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eisenman, 4600 Prospect 
; Ave., Cleveland, Ohio. Convention October 8-12, Ballroom William 
Penn Hotel, Fittsburgh, Pa. 


ASSOCIATION OF RaILway EtectricaL ENGINerrRs.—Joseph A. Andreucetti, 
. W., Room 411, C. & N. W. Station, Chicago, Ill., Annual 
convention November 6-9, Hotel La Salle, Chicago. Exhibit by Rail- 

«e way Electrical Supply Manufacturers’ Association. 


CaNADIAN Rartway CLus.—W. A. Booth, 53 Rushbrook St., Montreal, 
Regular meetings second Tuesday in each month, except June, 
and August, at Windsor Hotel, Montreal. 


Car ForeMEN’s ASSOCIATION OF CHtcaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill. 

Car ForrmEx’s Assoctation oF St. Lours.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St.: Louis, Mo. Mectings, first Tuesday 
in month at the American Hotel Annex, St. Louis. 

Centra, Rartway Crus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Meeting Hotel Statler, Buffalo, N. Y., Sept. 13. Motion pictures and 
dancing. 

CHIEF INTERCHANGE Car INSPECTORS’ AND Car ForEMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. Annual 
meeting Hotel Sherman, Chicago, Octoter 3, 4 and 5. 

Cincinnati Rartway Crun.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 


INTERNATIONAL Rattway Fuet Association.—J. B. Hutchison, 6000 Mich- 
igan Ave., Chicago, Ill. 

INTERNATIONAL Rattway GENERAL FOREMEN’S ASSOCIATION.—William Hall, 
1961 W. Wabash St., Winona, Minn. Annual convention, Hotel 
Sherman, Chicago, September 4-7, 1923. 

Master BOILERMAKERS’ ASSOCIATION.—Hlarry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New Encranp Ratrroap CLus.—W. E. Cade, Jr., 683, Atlantic Ave., Boston, 
Mass. Meetings second Tuesday in each month, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. 

New Yorx Ratrroap CLus.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth street, New York. 

NraGara Frontier Car Men’s AssociaTIon.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Paciric Rarrway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Meetings second Thursday in cach month in San Francisco and Oak- 
land, Cal., alternately. 

Raitway Crus or Pittssurcy.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Meetings fourth Thursday in each month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh. 

Str. Lours Railway Ciun.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Meetings second Friday each month, except June, July and August. 

TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 
eichth St., Cleveland, Ohio. Annual meeting, beginning September 11, 
1923, Chicago. Exhibit by Railway Equipment Manufacturers’ As- 
sociation. 

Western Raitway Crius.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Mectings third Monday in each month, except June, July 
and August. 
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SUPPLY TRADE NOTES 


The Air Reduction Company, Inc., brought into production on 
July 15 its new plant at Sharon, Pa. 


Charles E.” Meyer, formerly secretary and treasurer of the Bag- 
nell Timber Company, St. Louis, Mo., died on August 4 at his 
home in that city. 


D. T. Harris, who has been associated: with the sales department 
of the American Steel Foundries since 1904, died in Rochester, 
Minn., on July 25. 


The Union Railway Equipment Company has discontinued its 
Montreal office and will handle Canadian business through its 
general office at Chicago. 


P. J. Willis, formerly purchasing agent for the General Ameri- 
can Car Company, Chicago, has become associated with the Coale- 
Fraser Lumber Company, Chicago. 


The Flannery Bolt Company, Pittsburgh, Pa., has appointed the 
W. S. Murrian Company, with offices in the Cal Johnson building, 
Nashville, Tenn., as its southern representative. 


H. L. Erlicher, formerly assistant to the general purchasing 
agent of the General Electric Company, Schenectady, N. Y., has 
been appointed assistant general purchasing agent. 


John R. Hayward has been appointed southern representative 
of the Davis Brake Beam Company, Johnstown, Pa. Mr. Hay- 
ward’s headquarters are in the First National Bank building, 
Roanoke, Va. 


The Oilgear Company, Milwaukee, Wis., has appointed the E. 
A. Kinsey Company, 235 South Meridian street, Indianapolis, Ind., 
as the selling agent for Oilgear products in the states of Indiana, 
Kentucky and Tennessee. 


J. Leonard Replogle, president and chairman of the executive 
committee of the Vanadium Corporation of America, New York, 
has resigned on account of ill health. Mr. Replogle remains as 
a director of the corporation. i ; 


Negotiations have been completed for the purchase of the Da- 
mascus Brake Beam Company, Cleveland, Ohio, by the American 
Steel Foundries, Chicago, the latter exchanging 1% shares of 
preferred stock for each share of Damascus common stock. 


A. N. Willsie has been appointed western sales manager of the 
Locomotive Stoker Company, with headquarters in Chicago, to fill 
the position recently vacated by A. C. Deverell, who has resigned 
to go into business for 
himself. . Mr. Willsie 
started his railroad ex- 
perience in the master 
mechanic’s office on the 
Chicago, Burlington & 
Quincy in April, 1880. 
He worked in various 
capacities with the Bur- 
lington for 39 years, 
serving consecutively in 
the offices of the time- 
keeper, locomotive shops, 
car shops, and later be- 
came locomotive fireman 
and locomotive engine- 
man and road foreman 
of engines. He was then 
division master mechanic, 
also division superintend- 
ent and for a number of 
years filled the position 
of supervisor of fuel 
economy at the general office in Chicago until he entered the 
service of the Locomotive Stoker Company as district engineer, 
which position he held up to the time of his appointment as west- 
ern sales manager, as above noted. 


The American Brake Shoe & Foundry Company, New York, 
has purchased a four-acre site in North Kansas City, Mo., where 
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it will manufacture brake shoes and iron castings. The construc- 
tion of the building will be started at once and it is hoped to have 
it completed by fall. 


E. F. Boyle, Monadnock building, San Francisco, Cal., has been 
appointed Pacific Coast representative for the Grip Nut Company, 
Chicago, and J. L. Stephenson, Munsey building, Washington, 
D. C., has been appointed a representative for the Grip Nut Com- 
pany on certain railroads. 


Harry J. Bell, secretary and manager of the Chicago Safety 
Council and formerly in charge of the safety program of the roads 
in the Northwestern region of the United States Railroad Ad- 
ministration, has resigned to become manager of the safety division 
of the Milwaukee Association of Commerce. 


Henry J. Bailey, vice-president of the Consolidated Machine 
Tool Corporation of America, Rochester, N. Y., has been elected 
president, to succeed W. H. Marshall, deceased. Mr. Bailey be- 
gan work with the Hilles 
& Jones Company, Wil- 
mington, Dei., in 1890, as 
a messenger boy, when 
he was 14 years old. He 
later served as shipping 
clerk and stenographer, 
in 1900 was appointed 
secretary of the com- 
pany, subsequently as- 
suming charge of sales, 
and upon the death of 
Alfred R. Jones in Oc- 
tober, 1918, Mr. Bailey 
was elected president of 
the same company. Dur- 
ing his service he worked 
in all the different de- 
partments of the busi- 
ness. On the formation 
of the Consolidated Ma- 
chine Tool Corporation 
of America in June, 
1922, of which the Hilles & Jones Company forms a part, Mr. 


H. J. Baliey 


Bailey became vice-president of the new corporation in charge of 


the Hilles & Jones works at Wilmington, and now becomes presi- 
dent of the corporation, with headquarters at Rochester, as above 
noted. The general offices of the corporation have been removed 
from New York City to Rochester, but its district selling organi- 
zation will be continued at 17 East Forty-second street, New York 
City. 

The Pawling & Harnischfeger Company, Milwaukee, Wis., man- 
ufacturers of excavators, cranes and machine tools, has appointed 
the Laughlin Barney Machinery Company, Pittsburgh, Pa., to 
represent it in western Pennsylvania and eastern Ohio as sales 
agents for the company’s horizontal boring, drilling and milling 
machines. 


E. H. Hall, formerly superintendent of the car department of 
the Chicago-Great Western, with headquarters at Oelwein, Iowa, 
has been appointed special representative of the Robert M. Lucas 
Company, Chicago, manufacturers of flexible corrosion-proof 
cements for railroads for the territory west of the Mississippt 
river to the Pacific Coast. Mr. Hall’s headquarters will be in 
Chicago. 

F. H. Rood has been appointed engineer of tests of the Pitts- 
hurgh Testing Laboratory, with headquarters at Pittsburgh, Pa. 
Mr. Rood is a civil engineer graduate of Syracuse University. 
For many years he served as engineer of tests for the New York 
State Highway Commission and for three years was assistant 
engineer of tests, Pittsburgh T esting Laboratory; then for two 
years a research engineer with the U. S. Bureau of. Public Roads. 


The Surplus Steel Exchange, Inc., New York:City, which was 
recently organized, has opened an office in Chicago at 2257 Oak- 
dale avenue. in charge of A. E. T hiffault and Raymond I. Cas- 
pers, both of whom have been affliated with the steel trade for 
many years. Mr. Thiffault was formerly with the American Sheet 
& Tin Plate Company, and Mr. Caspers was formerly with the 
Illinois Steel Company and the American Sheet & Tin Plate Com- 


pany. 
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Waldo H. Marshall 


While boys of his age were preparing for college Waldo 
H. Marshall was chief draftsman of the Rhode Island Locomo- 
tive Works. His ideas of engineering design particularly con- 
cerning locomotives and 
his ideals of managing 
men began to take form 
during his machinist ap- 
prenticeship at those 
works. Industrious study, 
deep thought, ability, a 
remarkable mind, clear 
and balanced, a lovable 
character, all combined 
in 35 years of construc- 
tive life, give the world 
a valuable and unusual 
legacy. Nearly all his 
work was either for or 
directly with railroads. 
With grade schools and 
night school as a founda- 
tion he became an engi- 
neer and an administrator. 
Because he was not a 
college man he was the 
more careful and 
thorough. Many a college educated engineer had to go back 
over his work and correct it because of the direct thinking, com- 
mon sense methods of analysis of his superior. 

In his early work he profited by association with David L. 
Barnes. He succeeded Mr. Barnes at the Rhode Island Locomo- 
tive Works. Then he went to New York on engineering work 
for the New York elevated and cable railroads. Before the 
World's Fair he took the editorship of the Railway Review in 
Chicago and later became editor of the Railway Master Mechanic, 
also in Chicago. During this time he designed the details of the 
movable sidewall: at the World’s Fair. He also designed and 
patented the Simplex truck bolster, which represented the begin- 
ning of his influence upon the design of railroad rolling stock in 
the direction of maximum strength per unit of weight. That 
unnecessary weight should exist in either cars or locomotives 
troubled him. He must be credited with beginning systematic 
improvements in this direction. 

He continued editorial work with M. N. Forney on the Ameri- 
can Engineer (ncw the Railway Mechanical Engineer) in New 
York, but with a strong desire for a railroad opportunity which 
came to him in 1897 in the position of assistant superintendent 
of motive power, Chicago & North Western. The Lake Shore 
& Michigan Southern made him superintendent of motive power 
in 1899 and here he began to give us the locomotive policy that 
not only this but every railroad needs. Track and bridges on 
that road were proverbially light. He began an epoch making 
series of locomotive designs, the best and most powerful the 
rails would take. He helped to get heavier track and bridges 
and followed with power developed in parallel with the means 
for carrying it. He was one of the pioneers in locomotive 
terminals and then in shop development. Results brought him 
into the operating department in 1902, first as general superin- 
tendent and then as general manager. During this time he 
found and advanced many a young man whom he trusted and 
who abundantly justified his judgment. In these men his ideas 
and ideals are going forward for the improvement of transpor- 
tation. Many a young man must say that Waldo Marshall 
made him. The one who writes these words says it of himself. 
Waldo Marshall himself was trusted. He once told an intimate 
friend that in his railroad career he was only once turned down 
when he made a recommendation. That was when the road, 
without his knowledge, had already bought a small road that 
he thought should be acquired. The young railroad officer who 
“gets” this lesson from his life is fortunate. 

At the time when railroads were beginning to realize the 
necessity for more powerful locomotives he was called in 1906 
to the American Locomotive Company as its president. He 
not only helped materially to meet this need, but contributed 
a vital part in the direction of the change in locomotives from 
mere pullers of trains to efficient power plants. 

In the World War he rendered service with J. P. Morgan & 
Company and with the Naval Consulting Board. At the close 
of the war he became chairman of the board of Gillespie & 
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Company. At the time of his dcath he was chairman of the 
board and president of the Consolidated Machine Tool Corpora- 
tion of America and director of several companies and financial 
institutions. 

Through his life he sought to serve others. 
well. 

He was born June 7, 1864, in Providence, Rhode Island. He 
died at Barnstable, Massachusetts, August 23. 


He served them 


G. M. Basrorp. 


H. W. Johnston and A. C. Steinmetz have been appointed service 
engineers of the Franklin Railway Supply Company, Inc., New 
York City. Mr. Johnston was formerly supervisor of machinery 
and tools of the Delaware, Lackawanna & Western and later in 
the service of the Baltimore & Ohio, reporting to the general 
superintendent of motive power, and Mr. Steinmetz was formerly 
an engineman on the Cleveland, Cincinnati, Chicago & St. Louis, 
who also served as a member of the Board of Locomotive En- 
gineers. 


The recently organized Midvale Company, successor to the 
historic Midvale Steel Company, reports that it is operating its 
various departments on a fair schedule in the production of forg- 
ings, tires, large and small rings, roll shells, large crank shafts, 
hardened and ground rolls, special designs of extrusion cylinders 
and liners, piston and hammer rods, and forged members to with- 
stand shock and fatigue. It is also producing, as a special product, 
large quantities of iron and steel castings, rough and machined, 
for nearby industries. There is an active increase in its business 
of carbon and high speed tool stgels, and its purpose is to expand 
its tool steel output in the near future to include all analyses 
and sizes. i 

In charge of the plant is Dr. H. L. Frevert, who started with 
Midvale about 15 years ago, after graduating from Harvard Uni- 
versity. In addition to the other departments, the Midvale Com- 
pany continues to conduct its research work under the supervision 
of Dr. Frevert and John Lyman Cox. . 

The Midvale plant, in addition to the steel works, forge and 
hammer shops and rolling mills, has eight large machine shops. 
These include one tire machine shop, a slicing shop, two roughing 
shops and four shops for general finished machined work. In 
addition to previously mentioned units, the Midvale Company has 
iron, steel and brass foundries. These foundries are utilized prin- 
cipally for the production of large castings to go along with 
forgings. 

The following officers of the company have been elected: Alva 
C. Dinkey, president; Dr. Harry L. Frevert, vice-president ; James 
M. Milliken, secretary and treasurer; Stuart Hazelwood, vice- 
president in charge of sales. 


John N. Reynolds, formerly western manager of the Railway 
Age—an announcement of whose death in San Diego, Cal., on 
July 10 was published in the August issue of the Railway Me- 
chanical Engineer—was 
for many years widely 
known among officers of 
railways and railway sup- 
ply companies, especially 
the latter. He com- 
menced newspaper work 
with the Boston Adver- 
tiser in 1872. In the 
same year he became as- 
sociated with Edward 
Vernon and others in 
preparing and publishing, 
in 1873 and 1874, the 
“American Railroad 
Manual of the United 
States and the Do- 
minion.” From 1874 to 
1881 he was connected 
with Poor’s Manual of 
Railroads. From 1875 
to 1883 he did his first 
work in the business de- 
partment of the Railroad Gazette. From 1881 to 1894 he was con- 
nected with the National Car and Locomotive Builder; and in 1881 
he published the first directory of street railways of the United 
States, Canada, Mexico and South America. From 1894 to 1901 
Mr. Reynolds was western representative of the Railroad Gazette. 
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In May, 190], he became vice-president of the. Railway Age, which 
position he held until May, 1908. On June 1, 1908, the Railroad 
Gazette, which was published in New York, and the Railway Age, 
which was published in Chicago, were consolidated, and Mr. 
Reynolds was appointed western manager of the consolidated paper. 
He continued to hold this position until January, 1913, when he 
retired, later moving from Chicago to San Diego, Cal., where he 
lived until the time of his death. Mr. Reynolds’ active connection 
with railroad publications extended over a period of 40 years. 
Mr. Reynolds was born in England, August 24, 1846. The ac- 
companying photograph was taken some years ago. We are 
printing it because none of the later pictures was a true likeness. 


H. H. Pleasance, general manager of sales of the United Alloy 
Steel Corporation, and H. C. Thomas, assistant general manager, 
with headquarters at Canton, Ohio, have been promoted to vice- 
presidents, with the same 
headquarters. Mr. Pleas- 
ance entered business 
with the Standard Oil 
: Company of Cleveland, 
Ohio, in whose employ 
he remained until 1903, 
when he entered the serv- 
ice of the Cambria Steel 
Company at Cleveland. 
After a short time in the 
Cleveland office he was 
transferred to the Detroit 
district, which embraced 
lower Michigan and 
northern Indiana. In 1913, 
he resigned from the 
Cambria Steel Company 
to enter the employ of 
the United Steel Com- 
-pany as sales manager, 
with headquarters at 
Cleveland, Ohio. In Janu- 
ary, 1917, he entered the employ of the United Alloy Steel Cor- 
poration as assistant general manager of sales, which position 
he held until May 1, 1917, when he was promoted to general 
manager of sales. He held the latter position until his recent 
Pı omotion. 


Mr. Thomas entered 
the employ of the Wheel- 
ing Steel & Iron Com- 
pany as a chemist in 1900 
and subsequently was 
connected in chemical, 
metallurgical and operat- 
ing executive capacities 
with the Alan Wood 
Iron & Steel Company 
and with the United 
States Steel Corpora- 
tion’s plants at Braddock, 
Pa., Duquesne, Donora, 
Clairton and Gary, Ind. 
From 1908 to 1918 he 
was assistant general su- 
perintendent of the United 
States Steel Corpora- 
tion’s plant at Gary, Ind. 
On the latter date he 
resigned to enter the 
employ of the United 
Alloy Steel Corporation as general superintendent which position 
he held until September, 1922, when he was promoted to assistant 
general manager. 


H. H. Pleasance 


H. C. Thomas 


The co-partnership of Robert W. Hunt & Co., Chicago, on July 
2 was incorporated under the name of Robert W. Hunt Company 
and the.officers are now as follows: John J. Cone, president, D. 
W. McNaugher, vice-president and treasurer, C. B. Nolte, vice- 
president and general manager, W. A. Gresens, secretary and 
assistant treasurer. The board of directors includes the above 
officers, also Luther V. Rice and J. C. Ogden. The. official per- 
sonnel of the corporations, 20 domestic and 8 foreign, or inter- 
national offices, remains unchanged. 
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TRADE PUBLICATIONS 


Rivet Forces.—A 4-page, illustrated bulletin, No. 504, describ- 
ing a new suction feed type Venturi fuel oil-burning rivet forge, 
has recently been issued by the Hauck Manufacturing Company, 
Brooklyn, N. Y. 


PorTaBLe OIL HeEaters.—A 16-page illustrated bulletin, No. 503, 
describing the latest Venturi oil-burning torch for making loco- 
motive steel car and rip track repairs, has recently been issued 
by the Hauck Manufacturing Company, Brooklyn, N. Y. 


Zinc Roorinc.—The New Jersey Zinc Company, New York, 
has issued a small leaflet outlining the adaptability of standing- 
seam Horse Head zinc roofing for many types of buildings. The 
leaflet is illustrated with sketches showing how the roofing is 
applied. 


ALTERNATING CURRENT Morors.—The Reliance Electric & En- 
gineering Company, Cleveland, Ohio, has just issued a 14-page 
illustrated bulletin, No. 5018, descriptive of its new line of Type 
AA induction motors for two and three phase alternating current 
circuits. These motors, which are of the squirrel cage type, range 
in sizes from 4 to 25 hp., and in speeds from 900 to 1,800 r. p. m. 


RIVETERS.—The Hanna Engineering Works, Chicago, has re- 
cently issued a 64-page illustrated booklet, Catalogue No. 5, fully 
describing the design and construction of its compression yoke 
riveters, which range in sizes from 4 in. to 21 ft. reach, and in 
capacities from 10 to 150 tons. These riveters are particularly 
adapted for use in the boiler, tank, structural, bridge, car, and 
steel shipbuilding industries. 


SToots, CHairs AND Factory Eguipment.—The Angle Steel 
Stool Company, Plainwell, Mich., is distributing a 40-page illus- 
trated catalogue, showing many patterns of angle steel constructed 
stools and chairs, including specially designed folding chairs for 
car usage and steel and wood seated stools and chairs of both the 
stationary and revolving types for the shop and office. Bench 
legs, chip pans, tote boxes, staves and trucks for shop use are 
also listed. 


MıxınG Coart.—In a 12-page illustrated bulletin, the Roberts & 
Schaefer Company, Chicago, present a number of excellent photo- 
graphs and a description of the South Junction coaling station of 
the Delaware & Hudson, which was designed to mix anthracite 
and bituminous coal in delivering this coal from the track hoppers 
to the storage bin. Illustrations and brief descriptions are also 
given of other coaling stations recently built by this company on 
various railroads. 


A TEST oF INTEGRAL WATERPROOFING.—In an eight-page folder 
issued by the Truscon Laboratories, a report is presented of tests 
made by Samuel R. T. Very, architect, on the increased imper- 
meability of concrete containing an integral waterproofing com- 
pound. The report is presented in an entertaining way with no 
similarity to the exceedingly prosaic style commonly used in re- 
porting such tests. The conclusions obtained are also presented 
in a concise way so that the busy reader has no difficulty in getting 
at the fundamental facts. As pointed out in the report, the tests 
were conducted so as to approximate as nearly as possible the 
kind of workmanship commonly obtained in actual concretmg 
rather than that secured under laboratory conditions. 


OIL StoraceE SYSTEMS.—An attractively prepared bulletin con- 
taining 49 8-in. by 10-in. pages devoted to oil storage systems has 
been issued by S. F. Bowser & Co., Inc., Fort Wayne, Ind. 
This bulietin is intended primarily for reference by railroad men 
who have to deal with the pumps, tanks and devices used in stor- 
ing or handling oils, gasoline and other liquids. Clear-cut illus- 
trations in color accompanied by appropriate descriptive data are 
given in various parts of the equipment, including. agitators, 
agitator tanks, barrel-filling equipment, carload storage tanks, 
gravity-filling devices, measuring systems, oil, pumps, mixing 
tanks, self-measuring pumps, signal oil pumps and out-pits, and 
many others. Several interesting illustrations are included of oil 
supply cars which are now in satisfactory service, effecting im- 
portant economies in handling and supplying oils to outlying 
points. The bulletin explains the advantages of Bowser equipment 
in economy, convenience, safety, dependability’ and long service. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THE SAVANNAH & AtLanta has placed an order for one 2-8-2 
type locomotive with the Baldwin Locomotive Works. 


THE Toronto, Hamitton & Burrato has ordered two 4-6-2 | 


type locomotives from the American Locomotive Company. 


SuL MInrerA REDE pe Viacao, Brazil, has ordered two 2-8-0 


and six 446-0 type locomotives from the Baldwin Locomotive 
Works. 


THE CALIFORNIA WESTERN RAILROAD & NAVIGATION COMPANY 
has ordered one 4-6-0 type locomotive from the Baldwin Locomo- 
tive Works. 


THE RICHMOND, FREDERICKSBURG & Potomac has ordered two 
4-6-2 locomotives from the American Locomotive Company and 
two 4-6-2 type from the Baldwin Locomotive Works. 


Locomotive Repairs 


THE ST. Louts-SAN FRANCISCO is to convert the passenger loco- 
motives on its lines between St. Louis, Mo., Oklahoma City, 
Okla., Memphis, Tenn., and Kansas City, including all locomotives 
on suburban runs and also switching engines, to oil burners, and 
intends to complete the job by October 1. With this change 14 
passenger engines will be released for freight service, since the 
oil burners will make longer runs. 


Passenger Car Orders 


Tue Havana CENTRAL has ordered 3 Mack gasoline rail motor 
cars from the International Motor Company for use on the United 
Railways of Havana. 


THE Missourr Paciric has ordered 18 coaches, 12 chair cars and 
10 baggage cars from the American Car & Foundry Company, and 
9 divided coaches, 3 cafe club cars and 8 dining cars from the 
Pullman Company. 


Passenger Car Repairs 


Tre Laxe Eri & WESTERN is having steel center frames and 
axle lighting equipment installed on 15 coaches in its shops at 
Stoney Island, Chicago. 


THe New York CENTRAL is making repairs to 10 Reaches in 
the Collinwood, Ohio, shops. The improvements include putting 
steel underframes on these coaches. 


Freight Car Orders 


THE CANADIAN NATIONAL has ordered 1,000 automobile cars 
from the Pressed Stee] Car Company. 


Tue WaBasH has ordered 75 steel underframes for freight cars 
from the American Car & Foundry Company. 


THE CHICAGO & NortH WESTERN has placed an order with the 
General American Car Company for 1,000 stock cars. 


Tue New York, Cnuicaco & St. Lovrs has ordered 100 steel 
underframes for box cars from the Pressed Steel Car Company. 


THE GENERAL Sucar Company, New York City, has ordered 
100 cane cars of 30 tons’ capacity from the Gregg Company, Ltd. 


Tre MEXICAN PETROLEUM COMPANY has ordered 25 tank cars 
of 8,000 gal. capacity from the General American Tank Car Cor- 
poration. 


THe STANDARD OIL CoMPANY OF NEW JERSEY has ordered 12 
50-ton steel dump cars from the American Car & Foundry Com- 
pany. i 

Tue Cuicaco & NortH Western has ordered 50 center con- 
structions for freight cars from the Western Steel Car & Foundry 
Company. 

| THE; SHELL COMPANY of California. (San  Francisco),. has 


ordered: 60 tank cars of 10,100 gal. capacity with 50-ton trucks 
from the Pennsylvania Tank Car Company. 
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Tue Pere Marquette has ordered 300 underframes from the 
Pressed Steel Car Company. These are to be used for re- 
frigerator cars to be built in the railroad company’s shop. 


Freight Car Repairs 


THe ATLANTA & West Point will rebuild 75 box cars in its 
shops at Montgomery, Ala. 


THE Pere MARQUETTE ordered 25 steel center constructions for 
cabocse cars, from the Pressed Steel Car Company. 


Tue CARNEGIE STEEL CoMPANY has ordered repairs to 22 
gondola cars from the Tonawago Car Company, Warren, Ohio. 


THE PHILADELPHIA & REapDING has arranged for the repair of 
500 steel hopper cars with the Standard Steel Car Company, at 
Middletown, Pa., and for the repair of 200 steel hopper cars with 


the Pressed Steel Car Company. 


Tue New York CENTRAL has given a contract to the Standard 
Tank Car Company for the repair of 500 all-steel hopper cars of 
55 tons’ capacity for the Pittsburgh & Lake Erie, instead of for 
converting 500 old box cars to stock cars as was reported in the 
August Raslway: Mechanical Engineer. The conversion of the 500 
box cars to stock cars will be carried out by the Standard Steel 
Car Company. 


Machinery and Tools 


THe New York CENTRAL has placed. an order for a 42-in.. 
lathe. 


Tue Texas & Paciric has ordered a five-ton hand power crane 
from the Whiting Corporation. 


THE CHICAGO, BURLINGTON & Quincy has ordered one 20-ton 
locomotive crane from the Browning Company. 


THE SOUTHERN Pacific has placed orders for a 200-ton loco- 
motive lifting crane and a 215-ton crane for its Sas Angeles 
shops. 


Tue Pere MARQUETTE has placed orders for a number of tools 
including 3 axle lathes; a plate flanging clamp; 3 steam hammers 
of 1,500-Ib., 2,500-lb., and 6,000-Ib. capacity, respectively; a loco- 
motive axle journal turning lathe; a 100-in. tire boring and turning 
mill; a 36-in. planer; a 36-in. slab miller; a 66-in. vertical miller ; 
3, 5-ft. radial drills; a two-spindle rod borer and some miscellane- 
ous types of tools, including milling machines and lathes. 


Shops and Terminals 


DETROIT TERMINAL.—This company has awarded a contract to 
the Roberts & Schaefer Company, Chicago, for the installation of 
an electric cinder handling plant at Detroit, Mich. 


Kansas City SoutHERN.—This company will rebuild its car 
repair shop at Shreveport, La., which was damaged by fire on 
July 11, with a loss estimated at $125,000, including equipment. 


Pere MARQUETTE.—This company has awarded a contract to 


_ the Arnold Company, Chicago, for the construction of a 16-stall 


brick roundhouse and the installation of a 100-ft. turntable at 
Erie, Mich. 


Missourt Paciric.—This company has awarded a contract to 
the Folwell-Ahlskog Construction Company, Chicago, for the 
erection of a one-story, concrete boiler house adjacent to the new 
grain elevator at St. Louis. . 


Cuicaco & NorTH WESTERN.—This company has awarded a 
contract to the Howlett Construction Company, Moline, Ill., for 
the erection of a 200-ton frame coaling station, with automatic 
electrical equipment, at Waseca, Minn. 


Union Paciri¢t.—This company has awarded a ccntract to the 
Graver Corporation, East Chicago, Ind., for a 25,000 gallon per 
hour capacity water treating plant at Armstrong, Kansas, and 
a plant of the same capacity at Marysville, Kans. 


New York, Cuicaco & St. Lours.—This company has awarded 
a contract to the Roberts & Schaefer Company, Chicago, for the 
construction of a 700-ton reinforced concrete coaling station with 
automatic elevating equipment, at Conneaut, Ohio. 
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LAKE Erte & WESTERN.—This company has authorized the 
construction of improvements and additions to its shops at Lima, 
Ohio, at a cost of approximately $150,000. When the new facili- 
ties are completed, the Lima shops will constitute the largest 
repair shops on the consolidated Nickel Plate system. 


ILLINOIS CENTRAL.—This company has awarded a contract to 
the Graver Corporation, East Chicago, Ind., for the installation 
of water treating plants at Webster City, Iowa Falls, Parkers- 
burg atid Dixon, Ill. The company has also authorized the con- 
struction of a new 18stall roundhouse and coaling station at 
Council Bluffs, Iowa, and has awarded a contract to the Howlett 
Construction Company, Moline, Ill., for the construction of a 500- 
ton reinforced coaling station at Central City, Ky. 


Cuicaco, Rock Istanp & Paciric.—This company has author- 


ized the construction of the following new facilities and better- 


ments: Water treating plants at Cedar Rapids, Iowa; Albert Lea, 
Minn.; Faribault and Owatonna, Minn.; Fairbury, Neb.; Scandia, 


Kan., and Willard; a 400-ton coaling station and cinder pit at- 


Rock Island, Ill., a 200-ton coaling station and cinder pit at Council 
Bluffs, Iowa, a 400-ton coaling station at Eldon, Iowa, and a 300- 
ton coaling station at Dalhart, Tex.; extension of four roundhouse 
stalls, replacing of a cinder pit and building a drop pit at Hailey- 
ville, Okla.; the construction of four new stalls and the extension 
of 13 stalls in the roundhouse at Shawnee, Okla. 


PERSONAL MENTION 


General 


Leo Burke has been appointed master car builder of the Minne- 
apolis & St. Louis, with headquarters at Minneapolis, Minn. 


Eucene S. Marsh has been appointed general storekeeper of 
the Wheeling & Lake Erie, witn headquarters at Brewster, Ohio, 
succeeding William Hunt, resigned. 


O. T. Rees, assistant chief chemist of the Atchison, Topeka 
& Santa Fe, with headquarters at Topeka, Kan., has been pro- 
moted to chief chemist, succeeding W. A. Powers, resigned. 


H. W. Jounson has been appointed superintendent of motive 
power and rolling stock of the Minneapolis & St. Louis, with 
headquarters at Minneapolis, Minn., succeeding William Gemlo, 
resigned. Lee Chapman has been appointed assistant superin- 
tendent of motive power and rolling stock, with the same head- 
quarters. . 


J. E. O'Brien, manager of the mechanical department of the 
Seaboard Air Line, will hereafter be chief of motive power and 
equipment. Mr, O’Brien will, as heretofore, report to the vice- 
president and general manager; also to the president. 


G. N. DeGuire has been appointed manager of the Department 
of Equipment, United States Railroad Administration, succeeding 
Frank McManamy, who has been appointed Interstate Commerce 
Commissioner. Mr. DeGuire was born at Appleton, Wis., on 
March 31, 1880. At the age of 17 he entered the shops of the 
Valley Iron Works, Appleton, Wis., as a machinist apprentice. 
After serving four years in that capacity, he entered the service 
of the Chicago & North Western at Kaukauna, Wis., as a locomo- 
tive fireman, and was promoted to locomotive engineman in 1905. 
Seven years later he was granted a leave of absence covering a 
large portion of each year and which extended over a period of 
four years, so as to permit him to visit the principal railroad 
terminals in the central and eastern parts of the United States 
for the purpose of making a study of shop and enginehouse 
operation and the construction and maintenance of locomotives 
and cars. Following this Mr. DeGuire arranged for and super- 
vised a special course at the Chicago shops of the Chicago & 
North Western covering construction and maintenance of loco- 
motive boilers. In 1916 he was appointed inspector in the Bureau 
of Locomotive Inspection in the Philadelphia district. On January 
1, 1918, when the railroads were placed under federal control 
Mr. DeGuire was appointed general supervisor of equipment, 
division of operation, in charge of shop and enginehouse operation 
on lines east of Chicago, and was later promoted to assistant 
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manager, department of equipment, which position he was holding 
at the time of his recent promotion. 


Master Mechanics and Road Foremen 


F. E. Hittman has been appointed assistant road foreman of 
engines of the Northern division of the Chicago Great Western, 
with headquarters at Rochester, Minn. 


S. H. Bray has been appointed road foreman of engines of the 
San Joaquin division of the Southern Pacific, with headquarters 
at Bakersħeld, Cal., succeeding C. W. Jones, who has been as- 
signed to other duties. 


C. B. Rocers has been appointed master mechanic of thẹ Minne- 
apolis & St. Louis, with headquarters at Marshalltown, .Iowa, suc- 
ceeding L. D. Brown, resigned. The position of master mechanic 
at Minneapolis has been abolished and Mr. Rogers’ jurisdiction 
will extend over the entire system. 


P. CAMPBELL, assistant superintendent of motive power of the 
Chicago Junction, with headquarters at Chicago, has been ap- 
pointed to the newly created position of master mechanic, with 
the same headquarters, and the office of assistant superintendent 
of motive power has been abolished. 


Purchasing and Stores 


G. A. J. Carr, division storekeeper of the Chicago, Milwaukee 
& St. Paul, with headquarters at Minneapolis, Minn., has been 
promoted to assistant district storekeeper, with the same head- 
quarters, and will be succeeded by H. E. Rice, division store- 
keeper, with headquarters at Austin, Minn., who in turn will be 
succeeded by W. M. Glenny. 


Obituary 


M. S. MONTGOMERY, fuel supervisor of the Northern Pacifc, 
with headquarters at St. Paul, Minn., died in that city on Au- 
gust 8. . ; 

Georce A. NoLre, grand vice-president of the Brotherhood of 
Ratlway Carmen of America, died in Cincinnati, Ohio, on Au- 
gust 11. 


Grorce L. Harvey, who was an early designer of steel cars 
and the inventor of the Harvey friction draft gear spring and 
also of a photographic apparatus, died, in Chicago on August 13. 


- ALBERT B. CorINTH, general inspector of the Atlantic Coast 
Line, with headquarters at Rocky Mount, North Carolina, died 
at his home on August 21. Mr. Corinth was born on January 2, 
1854, at Philadelphia, Pa. 
He was educated at 
Girard College at Phila- 
delphia, Pa., graduating 
with the class of 1870. 
He entered railway serv- . 
ice on July 22, 1872, as 
apprentice on the P. & E. 
division of the Pennsyl- 
vania at Renovo, Pa. 
Since July 22, 1876, he 
had been consecutively 
six years in charge of 
cabinet shops of the 
Louisville & Nashville at 
Louisville, Ky.; one year 
in charge of freight car 
building with the Ohio 
Falls Car Company, Jef- 
fersonville, Ind.; five 
years master car builder, 
Georgia division, East 
Tennessee, Virginia, and ; 
Georgia, at Atlanta, Ga.; three years in charge of freight equip- 
ment, Chicago & North Western at Chicago ; three years in charge 
of the car department, Georgia Pacific division, Richmond & Dan- 
ville at Birmingham, Ala.; six years foreman, car repairs, South- 
ern Railway, Knoxville, Tenn. From January 30, 1900, to Febru- 
ary 1, 1908, he was assistant superintendent Motive Power, At- 
lantic Coast Line, in charge of car department at Wilmington, 
N. C.; from February 1, 1908, to the day of his death he was 
general inspector of the same road at Rocky Mount, N. 
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The practice of drawing up charts showing the type of organi- 
zation and manner of control has been common to industrial 
concerns for a number of years. Be- 


Charting cause of the type and character of work 
Shop performed in the average railroad shop, 
Organizations the practice of charting such organiza- 

| tions has been limited to the larger 
railroads. In many shops the duties and scope of each 


officer, foreman and workman have been explained when 
they first start in the work of a new position, or in many 
instances the individual already knows from previous ex- 
perience in the organization the scope and limits of activity 
of the new position that he is about to step into. Every now 
and then someone oversteps his authority and if this happens 
too frequently, friction between individuals and departments 
is bound to occur. It is not difficult to work up a chart 
showing the relationship between departments, the scope of 
activities and the limits of authority of various officials and 
department heads. Keeping such charts up-to-date will show 
up the weaknesses and shortcomings of the organization and 
indicate possible procedure to remedy such defects. Or- 
ganization charts posted in offices and at various places 
throughout the shop will give the official and the men a 
visual understanding of what their duties are and their 
relationships to one another. Charts also tend to arouse a 
feeling of confidence in officers and men. They will shed 
light on many phases of shop organization and management 
that otherwise might remain in the dark. 


It will pay our readers to study carefully the report of the 
General Foremen’s convention published elsewhere in this 


| issue. The convention was addressed 
Check by James C. Davis, director general of 
‘Your Machine railroads, and was highly inspirational 
Operations in making foremen appreciate the im- 


portance of personnel problems and see- 
ing beyond their own particular departments. In addition, 
many more tangible, if perhaps less generally important, 
practical suggestions were made regarding shop methods and 
devices. | 

‘In discussing machine shop work, Karl Berg, superin- 
tendent of the McKees’ Rocks locomotive shops of the Pitts- 
burgh & Lake Erie, said in effect that foremen should con- 
stantly question if present machine methods are most econom- 
ical. This advice is sound and should be taken to heart by 
railroad shop foremen because, as pointed out by Mr. Berg, 
labor prices are subject to change; material prices are con- 
stantly changing; what is economical machine practice today 
may be costly practice tomorrow. The margin between what 
it costs a railroad to make certain articles or to purchase 
them is frequently small and, without a constant check on 
costs, articles may continue to be made in local shops when 
they could be bought for less money. 

Mr. Berg also commented emphatically on several phases 
of the shop equipment situation to which the Railway 
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Mechanical Engineer has given considerable attention in re- 
cent months. He explained the need of most railroad shops 
for more modern machine tools and labor-saving equipment 
in view of present high labor costs. He advised the more 
general use of manufacturing methods in large shops and 
centralized production departments where the manufacture 
and assembly of interchangeable parts present marked op- 
portunities for economy. This is plainly a vital point and 
one deserving more attention in the future than it has re- 
ceived in the past. Not only can specialized high production 
machinery thereby be used with a favorable reduction in cost, 
but having these parts finished or semi-finished in advance 
insures the return of bad-order equipment to service with a 
minimum delay. 


Just three elements enter into the product of industry, whether 
it be manufactured articles, such as furniture and automo- 
biles, or repaired and rebuilt locomo- 


Elimination tives and cars. They are material, the 
of Waste— use of facilities, and labor. All three 
Competition elements are placed at the disposal of 


the supervisor and the cost of his out- 
put depends on the efficiency with which he uses them: The 
last two resolve themselves into the use of time—the time of 
machines and the time of men. There are great possibilities 
for reducing waste in all three of these elements. Some of 
the causes of waste, particularly in the time element, are, it 
is true, not within the control of the railroads and certainly 
not within the control of the individual foreman or shop 
executive. The problem of unemployment created by pe- 
riodical depressions, for instance, is one which will require 
the co-operative action of every part of our entire industrial 
system. But is there a railroad shop in which there are not 
still many opportunities for the better utilization of the time 
of facilities, or for making the time of employees more effec- 
tive? Few shops have as extensive crane facilities as might 
be desired. Is it not possible, for instance, that a slight re- 
organization of the operations depending on crane service 
may reduce the waste of the time of these facilities at certain 
idle periods and make them much more effective? Are there 
not numerous cases where a few simple special tools or jigs 
have effected a marked conservation in the time of a lathe, a 
planer, a shaper, or a milling machine, as well as the time 
of the men operating it and the time of others whose work de- 
pends upon its output? Are there not also still many op- 
portunities for reducing the waste of material, either by 
reclamation or by better shop practice? These examples do 
not begin to cover the wide range of opportunities that no 
doubt will suggest themselves to every one of our readers. 
What has been done in one shop may be highly suggestive 
of opportunities still available for further improvement in 
some other equally well managed shop. Therefore, to answer 
these questions and to make our columns a clearing house for 
the most productive methods of conserving material and time, 
we are offering a first prize of $50 and a second prize of $35 
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for the two best articles received on or before November 15, 
telling of actual instances of the elimination of such wastes. 
The prizes will be awarded on the basis of the constructive 
value of the suggestions contained in the articles submitted. 
The articles should be specific and accompanied by illustra- 
tions wherever possible. Articles to which prizes are not 
awarded, but which are used in our columns, will be paid for 
at space rates. Don’t miss this opportunity to be of real 
service to your industry. 


The attempt to establish standard box car designs, with the 
single exception of the establishment of uniform standard 
time, is probably the biggest project 


What About ever undertaken by the American 
the Standard railways, acting together voluntarily 
Box Cars? through the American Railway Asso- 


ciation. The project has now been 
brought to completion in the standard box car designs placed 
before the Mechanical Division at its annual meeting in 
June, and it only remains to be seen whether or not the effort 
has been in vain after the returns from the letter ballot now 
in the hands of the members have been counted. 

It is not the purpose of the Railway Mechanical Engineer 
to enter into a discussion of the details of the design. As 
stated in these columns last month, no question has been 
raised but that the general designs will produce good cars. 
Just how good, relatively, will remain a matter of contro- 
versy until the question is settled by experience over a con- 
siderable period of service with large numbers of the cars 
built from these designs. It is evident beyond a doubt, how- 
ever, that the designs do represent a balancing of the various 
opinions as to what are the most important requirements to 
be met in box car construction, including such factors in the 
problem as price, strength and weight. The members of the 
committee that developed and presented these designs were 
chosen to represent all sections of the United States and 
Canada, and collectively represent the ownership of at least 
two-thirds of the freight car equipment of America. Further- 
more, on this committee were representatives of railroads that 
are diametrically opposed in their policy with respect to the 
relative importance of the greatest strength on one hand and 
the least possible weight on the other. It may be concluded, 
therefore, that the acceptance of the designs as they now stand 
will require as little compromise on the part of the members 
of the American Railway Association as any designs that 
could be developed by the Car Construction Committee, 
either with its present or an entirely new personnel. 

In voting for or against the adoption of these designs, the 
question is not one to be settled purely on the basis of the 
selfish interests of each railroad. The real question is what 
advantages do these designs offer to the railroads as a whole 
in return for the sacrifice of certain individual opinions as to 
the merits of the details of the committee’s designs. 

In the first place, it offers the large number of railroads 
that have no mechanical engineering departments, or depart- 
ments of limited capacity, highly developed designs from 
which cars can be secured advantageously in numbers large 
or small. In time the use of these designs by such roads will 
relieve the large systems handling traffic in heavy volume of 
much of their present difficulty with weak cars in inter- 
change. Their use will also ultimately greatly facilitate the 
shopping of cars whenever and wherever they need attention 
away from home. 

But, considering the matter from the interests of the indi- 
vidual railroads, the proposed designs give practically unre- 
stricted freedom to each railroad in the selection of special- 
ties. This leaves the field open for free competition in the 
commercial development of the important details, such as 
roofs, ends, draft gears, and the truck details which have not 
already been standardized. This is important to the rail- 
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roads collectively as well as individually since dependence 
must be placed on the companies in the supply field for the 
commercial development of improvements in all these im- 
portant details, even though the ideas for the improvements 
may originate in the railroad service. 

The Ratlway Mechanical Engineer believes that the in- 
terests of the railroads as a whole can best be served by the 
adoption of these designs. The railroads will thereby have 
accomplished their long established purpose and will have 
demonstrated their ability to co-operate toward constructive 
ends. With this ability demonstrated, a standard design for 
other types of cars, such, for instance, as the double-sheathed 
box car of composite construction, can be developed by the 
Car Construction Committee with reasonable assurance that 
such further effort will not be wasted. 


The two apprentice competitions, one for regular apprentices 
and the other for specials, or college graduates, closed on 


September 1. Both of them were a de- 

The cided success. No competition that we 
Apprentice have ever held has brought out as 
Competition many contributors as did the competi- 


tion for the regular apprentices. Be- 
cause of the great number of manuscripts which were received 
the judges have as yet been unable to make a decision as to 
the prize winners for this class. 

Naturally, fewer contributions were received in the com- 
petition for special apprentices. The judges have awarded 
the first prize to Dale C. Sheffield, a special apprentice on 
the Chicago, Milwaukee & St. Paul at Bedford, Ind., and a 
graduate from the engineering department of Montana State 
College. The second prize goes to Roy Eckart, a special ap- 
prentice with the Atchison, Topeka & Santa Fe, at Raton, 
N. M., and a graduate of the Kansas State Agricultural Col- 
lege. Two other contributors pushed Mr. Eckart so hard 
for second place that the judges have asked that they be 
given honorable mention. These men are Alfred H. Burn- 
ham, Jr., special apprentice on the Baltimore & Ohio, at the 
Mt. Clare shops, Baltimore, Md., and a graduate of the 
School of Engineering of Johns Hopkins University; and 
E. B. Fields, a special apprentice on the Atchison, Topeka & 
Santa Fe at Albuquerque, N. M., and a graduate of the 
mechanical engineering department of Pennsylvania State 
College. 

All four of these articles will be published in the Railway 
Mechanical Engineer. Some of the suggestions which are 
made are excellent and should help the railroads to make 
better use of college graduates. The contribution by Mr. 
Burnham will be found elsewhere in this issue. It is pub- 
lished first, and before the prize winning contributions, only 
because the illustrations for use with the other articles were 
delayed and those for Mr. Burnham’s article were the first to 
come to hand. 

If Mr. Burnham’s point of view is a typical one for recent 
graduates from schools of engineering, it would indicate that 
a considerable change has taken place in transferring the 
emphasis in university engineering training from purely tech- 
nical things to those which concern the human element. There 
is no question but that the last quarter of a century has 
shown a marked change in this respect and it argues well 
for the future. If the college trained man is to go to the 
top and exert the influence which he should in railroading, he 
must have a thorough appreciation of this whole problem 
of human relations in industry. It is important, also, that 
those who have to do with the training of college men on our 
railroads should appreciate this modern point of view. 

The practical suggestions in the contributions all indicate 
that the special apprentices are ready to accept a larger re- 
sponsibility than is usually placed upon them. They feel 
that their training is such as to entitle them to this, at least 
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if they are to be developed as quickly and as broadly as 
would seem advisable in the best interests of the railroads. 
Might it not be a good idea if those who have charge of the 
development of college trained men, were to spend some time 
in finding out just what training they have received at college 
and just how this can best be supplemented on the rail- 
roads, in order to make the best use of them? Some of us 
who were graduated from college not so many years ago, 
do not recognize the changes and improvements that have 
been made in engineering college courses in recent years. 
Possibly the suggestions which will be found in the four 
articles from the special apprentices, which will be pub- 
lished in this and succeeding issues, will help to give a bet- 
ter idea of how these young men are being prepared in these 


days. 


Two of the most important points brought out in the Inter- 
national Railway Tool Foremen’s convention, are the need 
for greater production in railroad shops, 


Standard and the toolroom’s function in provid- 
Cutting ing proper tools so that this high pro- 
Tools duction can be obtained. Tool fore- 


: men ordinarily are not credited with 
much interest in shop output and it was especially gratifying, 
therefore, to note how many members of the association com- 
mented on the need of co-operation with all the other shop de- 
partments in developing tools and jigs which will speed up 
the work. Obviously, no railroad shop can function as eff- 
ciently as it might with any single department failing to 
measure up to its share of the responsibility. 

Railroad shop toolrooms, as pointed out by several tool 
foremen, can be a vital factor in the output, particularly of 
machine departments, by supplying sharp cutting tools for 
lathes, planers, shapers, etc., ground to the correct shape for 
most efficient cutting. For a given set of conditions of ma- 
chine, speed and material to be cut, there is one combination 
of cutting tool rake, side slope and clearance which will 
give the best results. And yet almost no two so-called prac- 
tical machinists will agree on what those angles should be. 
In shops where this subject has not been studied and worked 
over, tools will be found in service with as many different 
angles as there are machinists. Some of these are bound to 
be wasteful in power consumption and time required for the 
operations, and they also frequently turn out a poor quality 
of work. 

One of the papers read at the Tool Foremen’s convention, 
appearing elsewhere in this issue and freely giving credit 
for much of the information to F. W. Taylor’s book, “The 
Art of Cutting Metals,” proposes a set of standard rake, 
clearance and side slope angles, which have been used with 
marked success on several roads, notably the Santa Fe. 
Tools are ground to these standard angles by means of a set 
of template gages, which are illustrated in the article and de- 
serve the careful consideration of machine shops and tool 
foremen throughout the country. 

In addition to better work, decreased time and power 
consumption, secured with these standard cutting tools, they 
can be made in quantities at reduced manufacturing cost and 
shipped to various points on each system. They can also be 
kept on hand at local toolrooms and distributed at regular 
intervals to machine operators in place of dull tools, 
thus eliminating idle machine time caused by operators 
grinding their own tools. It usually proves a real 
saving to have a boy or special man, assigned 
to this work, make a round of the machine shop once or twice 
a day, supplying machine operators with freshly-ground tools 
in place of those which are dull, the latter being brought back 
to the toolroom and reground to the standard shape by a 
grinding machine operator, who becomes rapid and expert 
on this work. 
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What Our Readers Think 


Modern Motive Power and What Should 
Be Accomplished in Research Work 


CHICAGO. 
To THE EDITOR: 

The proceedings of the Mechanical Division of the Ameri- 
can Railway Association as given in the July issue have been 
read with interest. While the committees followed the trend 
of actual accomplishments of the preceding year, yet it seems 
necessary for the foremost engineers of the country to get 
together for the purpose of discussing the designs of modern 
motive power. We are at a point now where we have reached 
the limit, and at times have exceeded the limit, of locomotive 
construction along conventional lines. The simple recipro- 
cating engine has played its part well and will probably be 
used for a long time to come, but is there anything being 
done that is a radical departure for the better? Modern 
electrifications with current generated by water power are 
rapidly developing with a general outlook for the future but 
still there is a vast field for modern motive power recon- 
struction and research. There seems to be a tendency of try- 
ing to improve our present standards of power by equipping 
them with all sorts of appliances which will produce some 
slight economy—safety devices, labor saving devices, etc., 
and while it is generally acknowledged that with the applica- 
tions of such devices there is some gain in the efficiency and 
economy of a locomotive, yet this is not starting from the 
fundamental principles of reconstruction. It seems as though 
the railroads were afraid of modern research, which would 
end ultimately in enormous savings, smoother running and 
lighter power. 

Today everything is sacrificed to maintain present stand- 
ards of motive power to haul tonnage. This is desirable as 
far as our present analysis of operation is concerned. But the 
future—are we looking far enough ahead in order that 
modern engineering may benefit the railroads? What we 
are interested in nowadays is mostly weight on rail, trac- 
tive force and tonnage hauled over heavy grades. The larger 
the locomotive, the better it is liked—until the rails start to 
give way and the cost of maintenance increases to such an 
extent that it is finally decided that they are too large eco- 
nomically to be effective. 

There is no question that we will have to make some 
radical changes sooner or later, already some steps are being 
made in the direction towards lighter power by analyzing the 
journal bearing situation. Some good results have been ob- 
tained in Sweden, England and in this country with roller 
journal bearings. Other questions to be thoroughly studied 
are the modern methods of exhaust steam condensation for 
maximum economy, induced draft, the application of the tur- 
bine, the Diesel engine, and the turbo-electric engine. Con- 
sidering the complicated machinery and the results of the 
initial trials, there is no question in my mind that results 
can be obtained if the railroads would put heart and soul into 
these things and develop a research organization of the high- 
est grade. W. B. Storey, president of the Santa Fe mentioned 
this in his address before the American Railway Association. 
There is an evident need for this kind of work. The Ameri- 
can Railway Association meeting followed the labor situa- 
tion very closely, but with the exception of more modern fa- 
cilities for the handling and repairing of motive power, we 
are, and will remain in the same predicament in relation to 
the labor organizations for a long time to come. Good en- 
gineering can cut down the cost of labor, and in my opinion 
is better than experimenting with employee organizations. 
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Much has to be done in the future and the sooner it is started 

the quicker will be the benefit to public service and the rail- 
roads. . E. GELZER, 

i Leading Locomotive Designer, Illinois Central. 


New Books 


PROCEEDINGS OF THE Am Brake ASSOCIATION 1923. Edited by the 
secretary, F. M. Nellis, 165 Broadway, New York. 285 pages, 
bound in leather. 


This book contains the proceedings of the Thirtieth Annual 
Convention of the Air Brake Association which was held 
in Denver, Colo., May 1, 2 and 3, 1923. The reports sub- 
mitted cover Expediting Train Movement; Charging Freight 
Trains; Causes for Slow-Acting Air Compressors; Feed 
Valve Tests; Relation of Train Control to the Air Brake; 
Service Records and Maintenance Costs; Standardization of 
Air Brake Repairs; Laundering Air Compressors, and Main- 
tenance of Air Compressors. 


. PROCEEDINGS. OF THE MASTER Borer MAKERS’ ASSOCIATION. 1923. 


Edited by the secretary, Harry D. Vought, 26 Cortlandt street, 


New York. 120 pages, 6 in. by 9 in. bound im cloth. 


This book contains the proceedings of the Fourteenth Annual 
‘Convention of the Master Boiler Makers’ Association which 
“was held in Chicago, May 22 to 25, 1923. The reports sub- 
‘mitted included Hammer Testing of Staybolts; Maintaining 
Combustion Chamber Boilers; Finished Plates; Detecting 
Defective Boiler Sheets; Automatic Stokers; Method of Ap- 
plying Flues; Life of Superheater Tubes; Steam Leaks; 
Recommended Practices, and Care of Stationary Boilers. 


By L. W. Wallace, 203 pages, 
Published 


Fire Losses—Locomorive SPARKS. 
6 in. by 9 in., 111 sllsstrations, bound in leather. 
by Barr-Erhart Press, New York. | 


Comparatively little has been printed on the subject of fire 
losses from locomotive sparks and means for minimizing such 
risks. The need of spark arresters, however, was appreciated 
even during the early development of the steam locomotive. 
One portion of this book describes their evolution up to the 
present day. Valuable contributions to the knowledge of 
spark arresters was obtained from the experiments made at 
Purdue University in 1902, the results of which were em- 
bodied in a book entitled Locomotive Sparks, by W. F. M. 
Goss, and also from the report to the Railway Master 
Mechanics? Association in 1906. Since that time a number 
of laboratory and road tests have been conducted which have 
furnished considerable new data. This information has been 
placed in book form and is now available for the first time. 
Additional materia] on the subject of spark fire prevention 
and regulation of railroad fire hazards has been included 
which. will be of interest to those desiring a knowledge of the 
subject. 


Tue ELecrricAL HANDLING OF MATERIALS, VOLUME Four, by 
H. H. Broughton, Member Institute Mech. Engrs., Member 
Institute Elec. Engrs., etc., 1923. 334 pages, 8% in. 10% in. 
Bound in Cloth. Published by Ernes Benn, Ltd., 8 Bowverte 

. St, E. C. 4, London. 


The volume is the final one of four on the design, construc- 
tion and application of cranes, conveyors, hoists and ele- 
vators. The present book concerns itself with machinery and 
methods. There are 12 chapters in the book which bear the 
following titles: Elevators and Conveyors, Belt Conveyors, 
Automatic Feeders, Handling Materials Automatically with 
‘Skip’ Hoists, Lessons from America in Bulk Handling of 
Materials, Handling and Storing of Grain, Suction System 
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of Discharging Grain, Handling and Storing of Coal, Ore, 
and Similar Bulk Materials, Handling and Storing of Coal, 
Ore, and Bulk Materials (continued), Belt Shipping Plants, 
Panama Coaling Stations and Handling of Foodstuffs and 
General Merchandise. The above outline is significant of the 
wealth of material which the book contains. ‘There are 279 
illustrations showing in great detail the design and applica- 
tion of the various equipments described. A large number of 
tables are also included which give specific information con- 
cerning the numerous details of the many different kinds of 
belt conveyors, bucket hoists, elevators, etc. 


LAMINATED SPRINGS. By T. H. Sanders. 519 pages, 6 in. by 9 
in., 282 illustrations, bound in cloth. Published by the Loco- 
motive Publishing Company, Ltd., London, and Spon & Cham- 
berlain, New York. 


As far as we are aware, this is the only complete treatise 
on laminated springs which has been published in English. 
The book is divided into two parts, the first being devoted to 
the subject of calculation and design and the second to manu- 
facture. In the first half, the subjects taken up include 
stress and strain, elasticity, deflection, formulas, testing, 
thickness and lengths of plates, finish of ends, center fasten- 
ings, resiliency and weight, periodicity, and methods of mak- 
ing necessary calculations. The second half treats of ques- 
tions relative to the character of spring steel, analysis, work 
in the forge shop, fitting and heat treating, banding and 
finishing, together with illustrations and photographs of ma- 
chinery and other equipment used in spring manufacture. 
The book is thoroughly illustrated both by drawings and 
photographs, and contains a very complete index. While the 
treatment of the subject matter is somewhat more inclusive 
of British practices, considerable space is also given to 
American and European practices and equipment. The book 
should prove of material value to those responsible for the 
design of elliptic and semi-elliptic springs used on locomo- 
tives, passenger cars and automobiles, as well as to the shop 
man having oversight of the manufacture of such springs. 


Kent’s MECHANICAL ENGINEERS’ Hanpsoox. Robert T. Kent, 
editor-in-chief. Tenth edition; 2,247 pages, 44% tn. by 7 in., 
illustrated, Bound tn morocco. Published by John Wiley & 
Sons, Inc., New York. 


Kent’s handbook needs no introduction to the engineering 
public, particularly in the mechanical field. Since the first 
edition was published in 1895 and throughout the succeeding 
eight editions, it has been widely used as a practical refer- 
ence book of engineering data. These editions have largely 
been revisions of the material in the first edition, with the ad- 
dition of new material from time to time as the scope of the 
mechanical engineering field changed and broadened. ‘The 
result has been the gradual development of a lack of balance 
of the material in the book, some divisions of the science 
which 28 years ago held first rank now being of relatively 
minor importance while other divisions have taken their 
place. In the present edition the book has been completely 
rewritten by a large corps of contributors each chosen for 
his fitness to select and prepare the material for one of the 
sections. The editor-in-chief is the son of the late William 
Kent, the founder, and he has followed the latter’s funda- 
mental ideas that this be a book of engineering practice rather 
than engineering theory. Among the new subjects appearing 
for the first time in this edition are Aeronautics, Automobiles, 
Heat Insulation, Reinforced Concrete, and Safety Engineer- 
ing and Machine Design. Many other sections have been 
rewritten so as to be practically new. The book contains over 
50 per cent more matter than the previous edition. It has 
been carefully edited to insure the greatest practical con- 
venience in the user. 


Left: Hlectrical and Mechanical Engineering Building and Part of Civil Engineering Building, Johns Hopkins 


University. 


Center: Same Buildings from Gilman Hail Portsco. 


Right: Gilman Hall and Quadrangle 


Opportunities for College Graduates 


Also Suggestions as to How Railroads Can Make the Best 
Use of These Men 


By Alfred H. Burnham, Jr.* 
Special Apprentice, Baltimore & Ohio, Mt. Clare Shops, Baltimore, Md. 


HE college graduate has had 
roughly 16 years of school- 
ing. Taking the average 

of the class and leaving out the 
two extremes, i.e., the loafer who 
just skins through, and the 
leader of the class scholastically, 
one finds a boy who is a worker 
and who is ambitious. During 
these 16 years he has been busy 
acquiring knowledge from books, 
and he has missed the thing that 
the boy who quits school early in 
life has obtained—rubbing el- 
bows with the wage earning 
world. 


Opportunities 


Three opportunities present 
themselves to the college gradu- 
ate who enters railroad service: 

First, the opportunity of rub- 
bing elbows with industry. | 

Second, the opportunity of 
studying labor as a class and 
human nature individually. 

Third, the opportunity of 
studying industrial organization. 

The first is important be- 
cause it is necessary that he 
take stock of himself. He soon learns that pluck and 
grim determination are two of the best assets he must have to 
win success in the railroad field, with its vast number of em- 
ployees and the hard work attached to it. 

It is vital for him to recognize the second of these op- 
portunities, because in any field, and particularly the rail- 
*Graduate of Johns Hopkins, School of Engineering, Class of 1922. 


Alfred H. Burnham, Jr. 


road field, a thorough under- 
standing of the attitude of labor 
as a class, and his individual at- 
titude is necessary. My point is 
this: He has set before him a 
goal which means that sooner or 
later he will be in some position 
as one of the executives of the 
road. He will be a failure in 
that position if he does not have 
the ability, from his study of 
human nature, to get co-operation 
from those under him down to 
the last man. Co-operation will 
bring results. The opportunity 
to do this is always present, 
whether in normal times, or when 
labor is stirred with strikes and 
unrest. 

Assume that he avails himself 
in every way of the second op- 
portunity, he will not make much 
headway, if he overlooks the third 
opportunity; 4.¢., that of studying 
the organization of which he is 
one little member. Most prob- — 
ably he finds himself in one of 
the repair shops of the road, and 
his opportunity to study and 
learn the shop methods and the 
whole system of shop management is always present. 
After knowing the existing methods, he will be able to see 
and make good suggestions for improvements. His study 
is made much easier under an organized apprentice sys- 
tem, due to the fact that he moves in regular sequence 
through all the shops and departments. 

A college apprentice, or, in fact, any apprentice, has 
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offered to him all the past experiences of the men who have 
gone before him—this in the form of an apprentice organiza- 
tion with some of these men behind it. Based on their ex- 
perience, these men plan for him schedules and assign him 
to places where they think he will get the most necessary and 
most important information appertaining to the work of the 
mechanical department. If experience of others counts for 
anything to an apprentice, then this is certainly a real op- 
portunity. 

An apprentice under such a system has unlimited oppor- 
tunities for advancing himself, his ability developing with 
time and with what he puts into his studies. Furthermore, 
such plans make the earnest apprentice feel a responsibility 
always to do his best, in view of the effort that is behind him 
to give him an opportunity to learn. 


What the Railroads Can Do 


How can the railroads best use the college boy apprentice? 
Looking back again to this boy in school, it is discovered 
that during the 16 years he has acquired the habit of 
thinking out problems for himself. This asset he brings 
with him to the railroad. After a reasonable period has 
gone by in which his “‘stick-to-it-tiveness” has been tested 
(for some weaken and quit because the road seems too hard 
and too long), give him a job that will require him to do 
some of this thinking to which he has been accustomed. In 
the first place it will keep him more interested in his work, 
and, second, it makes him feel like a part of the organiza- 
tion. Not that he has not been thinking. He has. But 
give him a job that will make him feel that some one higher 
up is holding him responsible for something that he must 
work out himself. 

To illustrate: The test department of a certain railroad 
was running tests on a number of rebuilt Consolidation loco- 
motives. It so happened that that department was very 
busy and no men were available to work up the data which 
were accumulating from the dynamometer car. The head 
of the department sent to the shops and obtained two special 
apprentices who had been there quite some time. He gave 
them instructions and explained the method for submitting 
the reports and data, and the rest was up to them. The 
result was that the men were pleased and contented with 
their work. In addition to this, they acquired considerable 
information as to the respective merits of the old and the 
new class of locomotives. They also felt, through their con- 
ferences with the department head, that they were a part 
of the organization. 

Here is another instance in which the results were just as 
favorable: ‘The shop order bureau wanted an investiga- 
tion of production in the forge shop. A special apprentice 
was detailed to do the job. He was greatly pleased with 
the opportunity of learning something about the forge shop 
production methods. 

The answer, therefore, to the question of how the rail- 
roads can best use the college boy apprentice is to give him 
the job that is a little different and requires a touch of his 
own personality. He will try hard, he will give his best, 
and will be a most loyal employee. He has been trained to 
do so. 

[This article received honorable mention in the Special 
Apprentice competition. For the prize winners, see the 
editorial on page 674.—Ebrror. | 


THE NEW TYPE OF CONDENSING LOCOMOTIVE designed by David 
M. Ramsay, a Scottish engineer, has attained a speed of 60 miles 
per hour over short runs and pulling heavy loads, according to the 
Times (London). The steam is generated at a boiler pressure 
of 200 lb. per sq. in. and superheated 300 deg. F. It is then 
passed through a turbine and on to the condenser, whence it is 
pumped back as water into the boiler, so completing the cycle. A 
second engine of the kind is to be constructed. 
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Oil Burner Control Connections 


By E. P. Hill 
Central of Georgia, Savannah, Ga. 


N oil-burning locomotives a number of levers, rods and 
joints are required in the connecting mechanism be- 
tween the fire control handle in the cab and the valve which 
supplies the oil to the burner located in front of the firebox. 
To insure accurate control of the oil supply, lost motion in 
these connections must be kept at a minimum and this adds 


4 "Tae For Oil 


Fig. 1—General Arrangement of Oll Burner Control 


to the cost of maintenance and to the attention required at 
terminals. An arrangement which has been in successful 
operation for a number of years with practically no expense 
for maintenance and adjustment is shown in the accompany- 
ing illustrations. 

The essential feature of this control mechanism is the use 
of lubricated taper connections, which take care of such lost 
motion as may develop from constant use. As will be noted, 
taper bushings (held by set screws) are used on the operat- 


44 —------- ~ 
Fig. 2—Detalis of Construction 


ing and control valve shafts and taper pins are used to con- 
nect the reach rod to the arms on the two shafts. The reach 
rod is of 1⁄-in. extra heavy pipe with ends made from 114- 
in. square steel. These ends are hollow and packed with 
cotton waste. A tee, located at a convenient point in the reach 
rod, is used for filling it with oil. The employment of waste 
prevents the oil passing with too great rapidity to the 3/16-in. 
holes leading to the pin bearings and still supplies enough 
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for ample lubrication. A single filling of the reach rod with 
a half pint of engine oil is sufficient to last three months. 
The taper pins have a clearance of from 1⁄4 in. to 3% in. 
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between the reach rod end and the léver arm and from 1⁄4 in. 
to 3/16 in. clearance between the nit and the top of the 
erid header, which permits of free operation.’ 


American Locomotive a Success in France’ 


Two-Cylinder Superheater Simples of Pacific Typė More Efficient 
Than French Compounds on Paris-Orleans Railway | 


By M. Lunier 


Inspector of Equipment, 


HE Paris-Orleans railway in 1921 placed in service 50 
Pacific type locomotives with simple cylinders and 
equipped with superheater. The purchase of these 

locomotives, which had been deferred until after the sum- 
mer season of 1920, was decided upon at that time to meet 
the resumption of express service beginning with the sum- 


mer of 1921. Because of the quick delivery required, the 
order was entrusted to the American Locomotive Sales 
Corporation. 


The design was worked up by the engineers of the Amer- 
_ ican Locomotive Company with the collaboration of repre- 
sentatives of the Paris-Orleans railway, with the object of 
introducing in, the American type the detail arrangements 
which are standard on the Paris-Orleans line and necessary 
in view of the operation as organized on this line. 

= The locomotives, No. 3591 to No. 3640, are of the Pacific 
type, with 7634 in. driving wheels, 3814 in. leading truck 


Paris-Orleans Railway 


road. The a A grate is of the rocking type, formed 
of four sections. ek A 

The safety valves are two in number, 4) in. in disieter 
and of the Coale type. The water is fed to the boiler’ by 
two vertical Nathan No. 10 automatic restarting simple non- 
lifting injectors. The water enters the boiler at the top near 
the front tube sheet, the delivery pipes ending in the steam 
above plates with tooth edges. The water gage is of the 
Klinger type with valves which can be operated at a distance. 

The throttle is a balanced valve placed in the dome. 
Under the throttle a water separator is installed, the function 
of which is to throw back into the boiler before its entrance 
into the throttle the water which might be carried up in the 
steam. 

The variable exhaust nozzle is of the Nord type. The 
smokebox is supplied with a basket netting in two parts held 
by keys, which permit it to be taken down rapidly. The 


Fifty American Bullt Locomotives of This Design Are in Service on the Paris-Orleans Rallway 


wheels and 4834 in. trailing truck wheels. They are simple 
expansion with two outside cylinders and use superheated 
steam. . 

The boiler is of the straight-top type with entire firebox 
of steel plate. The staybolts are of iron and drilled at the 
two extremities with a 14 in. hole. The firebox crown is 
‘radial and is supported by radial stays, having a % in. hole 
‘through their entire length. Flexible staybolts to the num- 
'ber of 515 are applied on the four sides of the firebox, lo- 
‘cated in the zones where breakage ordinarily occurs. T he 
three front rows of crown stays are flexible. E 

The fire door is in three sections and opens upward TE, 
the interior of the firebox. This door has been applied since 
1907 on powerful locomotives with large grate area on this 


* Translated and abstracted from an article in the el uly, 1923 issue of the 


French publication Revue Genérale des Chemin’ de Fer et des Tramways. 


superheater is of the type furnished by the Superheater Com- 
pany. The damper has been omitted, as has been done for 
several years on all superheated engines on this road. 

The frames are of the American bar type. In the man- 
ner of supporting the boiler, spring suspension and equaliza- 
tion as well as in the design of leading and trailing truck 
American practices also are followed. 

The cylinders are furnished with a by-pass valve operated 
by a steam cylinder for running with closed throttle. They 
also are provided with vacuum valves placed on the steam 
chests and with relief valves attached to the cylinder heads. 
The piston valves are of the type used on the Chemin de Fer 
de 1’Est and have inside admission. The piston rod and 
valve stem packing is of the Sullivan type. The cylinders 
are lubricated by a Detroit five-feed hydrostatic lubricator; 
two feeds go to the steam pipes a little above the steam chest, 
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two others go directly to the cylinders. The fifth feed takes 
care of the lubrication of the air compressor. The valve 
motion is the Walschaert type, with a screw reverse gear. 

The pistons have three rings and are screwed onto the 
piston rods. They have a piston rod extension, with guide, 
of the Coale type. The crossheads, of the alligator type, are 
of cast steel. The heads of the main and side rods are of 
the European type with solid ends and are equipped with an 
adjusting wedge for taking up the wear. 

A cylinder brake is employed and, to permit running 
against steam pressure, the locomotives are equipped with 
two valves—one for the admission of steam into the exhaust 
passages of the cylinders, the other for the admission of water 
into the steam chests. The automatic air brake is of the 
Westinghouse type, operating on all the wheels with the ex- 
ception of those on the trailing truck. The braking effort is 
65 per cent of the weight on the rails for the driving wheels 
and only 40 per cent for the engine truck wheels. The 
straight air brake operates only on the locomotive and tender. 

The locomotives are equipped with the following appara- 
tus and specialties: A Hausshalter speed indicator and re- 
corder; a Lambert sander, which sands in front of the sec- 
ond pair of drivers, and a hand sander to sand in front of 
the first pair of drivers; a steam heat apparatus with Mason 
reducing valves and flexible connections of the Westinghouse 
type, also a cleaning valve for the smokebox and one for the 
ash pan. 

The accompanying table gives the principal characteristics 
of the locomotives and tenders. 


PRINCIPAL CHARACTERISTICS OF LOCOMOTIVE 


Boiler Pressure: seedeet S86 San Rae CoN ee wea eo Rae eae we 171 Ib. 
Gate ared oina be hbo SGA A Gwe EOL E ENGENDERS EEE CoM 50.6 sq. ft. 
Heating surface, firebox... ...csceee cece cece cece ener e eee eens 154 sq. ft 
Heating surface, tubes. ices cc cesces cece ee nes oe bed eb ecesneuee 2,248 sq. ft 
Total heating SUrtACO ss och eee ia nk 8 wes 5 HF NSS CSS EEO RSG 2,402 sq. ft. 
Superheating: surface 4. 44.8.656/64 ses ba ees die ws G58 e haae Caew abe ee 775 sq. ft. 
Ratio total heating surface + grate area... ec cee eee ences 47.5 
'Ednath of tubes between sheets....... ... ccc ccc e ee eens 19 ft. 10% in. 
. Tubes, number and diameter........... Bier tape witetd hee ae as ca ane ae aor ole 165—2 in. 
Flues, number and diameter........... ccc cece cece ee eee eceeves 26—534 in. 
Cylinders. saes shies od ds eh BS a Sa ee eae 24.4 in. by 25.6 in. 
Diameter of driving wheels. ........... cc cece eee reece cece eee eees y4 in. 
Diameter of engine truck wheels...............eeee eee ee een eneees 384 in. 
Diameter of trailing truck wheels. .......... ccc cece cece een neees 4834 in. 
‘Driving wheel base........... Edin aching RG Le ue law Ae a 13 ft. 4 in. 
. Total wheel base of engine.......... ccc cece eee eee ee teen ees 36 ft. 73% in. 
Weight in working order— 
On drivers 45 6 5 Sea OSI etn nee dbase baw ew eee eed 16,500: 1b. 
On front trucks ica crue SS Sh wee OS Ter OUR eee ke Ra Ss 47,500 Ib. 
On trailing truck........... cee cece cece reece ce eeeeeeeeeeees 37,000 1b 
otal engine oeo cienne wasn ik Sake yw wae weed Ae re E OAS 201,000 Ib. 
Tender ook ee hale BNO SESS ER Oe oT EDD DEA SRO Rees 120,600 Ib. 
Tender-- 
Water capacity .... cece eee cece etree cere ete eter tener eens 5,812 gal. 
Coal capacity Sess cote sas: Rene h etwt hag os tan n a a 6.6 tens 


The stability has been perfect at speeds which have 
reached 7714 m. p. h. and on runs of 62 m. p. h. average 
speed. This average speed has been reached at different 
times without experiencing a “nosing” or vibration any 
greater than that which is observed on the four-cylinder 
compound locomotives. 

One of the most interesting peculiarities of these Pacifics 
is the reduction of frictional resistance which they show in 
relation to compound locomotives. The chart, Fig. 5,* gives 
a clear idea of this and shows conclusively the superiority 
in this respect of the two-cylinder superheater machine over 
the four-cylinder machine. 

In regular service, these machines give the best of results. 
Their fuel consumption is slightly lower than that of the 
compound machines used in the same service, as is shown in 
the following table, which gives the fuel consumption in 
regular service recorded for compound superheater Pacifics 
and for the simple expansion superheater Pacifics described. 
The locomotives chosen for this comparison were in the same 
state of good repair and had made from the time of coming 
out of the shop to the beginning of these records, practically 
the same mileage (25,000 miles). They were in the same 

*Chart, not reproduire; shows an increased resistance for the compound 


locomotive ranging from 20 per cent at low speeds to 13 per cent at high 
speerts. "i 
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service and driven by crews of equal skill. Neither one of 
the two types was equipped with feedwater heater. 


Metric Average con- 

Loco- Kile ton Fuel con- sumption per 

motive meters km. engine sumption 100 ton km. 
number Type run and train kg. kg. 
3,537 Ccmpound ...... 7,809 4,118,439 112,450 2.73 
3,539 Compound ...... 7,588 4,094,268 112,740 2.75 
Average for the compound lJocomotives..... 2.74 
3,632 Simple 7,939 4,377,974 108,130 2.47 
3,629 Simple ......... 7,694 4,001,415 110,070 2.75 
3,638 Simple ......... 8,436 4,515,289 112,070 2.48 
3,636 Simple ......... 7,981 4,157,723 100,990 2.43 
Average fur the simple Iccomctives........ 2.53 


The allotment of fuel to the enginemen for the two-cylin- 
der locomotives is 5.26 per cent less than that for the four- 
cylinder compound superheated locomotives. 

It should be noted that these locomotives, in which the 
superheating surface is 775 sq. ft. against 684 sq. ft. for the 
four-cylinder compound locomotives with which they are 
compared, operate in general with a temperature of super- 
heater steam at the admission to the cylinders higher than 
that which can be obtained with the compound. 

During the comparative tests made in July and August, 
1921, the average temperature of the superheated steam was 
642 deg. F. on the simple locomotive and only 556 deg. F. 
on the compound locomotive for identical trains. This tem- 
perature was measured by means of a Fournier pyrometer of 
the most recent type, having in place of the old cylindrical 
reservoir with a protecting bushing, a reservoir formed of a 
helical tube plunged directly into the current of steam. 

These locomotives require very little maintenance and are 
greatly appreciated on this account by the engine drivers 
and master mechanics. 

These tests confirm the results obtained by American rail- 
roads with two-cylinder Pacific locomotives. This type 
promises excellent service on French roads. These locomo- 
tives are simpler and have a smaller resistance to movement 
than the four-cylinder compound locomotives. Their main- 
tenance is easier. As to their fuel consumption, it has been 
less but it may be that they owe this superiority to their 
higher superheat. At an equal superheat, it would seem that 
the consumption of these two types of machines would be 
substantially equal, the theoretical advantage which their 
better expansion gives to the compounds, being overcome by 
the increase in resistance caused by the four cylinders. 
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B. & M. Locomotive “Saxon” Equipped with Magoon Feedwater 
Heater Operated from Crosshead. Used Between 
Boston and Exeter About 1874 


Traveling Engineers 


Hold Live Meeting 


Convention at Chicago Emphasizes Economies in Long Engine Runs 
and Feed Water Heaters 


WO of the subjects which received most attention at 

the thirty-first annual convention of the Traveling 

Engineers’ Association, held at the Hotel Sherman, 
Chicago, September 11 to 14, inclusive, were the economies 
possible by extended locomotive runs and the extended use 
of feed water heaters. The program was broad, however, 
and other subjects of vital interest to traveling engineers and 
highly essential to the efficient handling of railroad motive 
power were discussed at length. The convention was fea- 
tured by addresses by Frederick Kerby (B. & O.), president 
of the association; G. M. Basford, Lima Locomotive Com- 


pany, and J. W. Scott (B. & O.), general superintendent,. 


West Virginia district. 


Election of Officers 


In accordance with the usual custom the officers of the 
Traveling Engineers’ Association were advanced, the officers 
elected for 1924 being as follows: President, T. F. Howley 
(Erie); first vice-president, W. J. Fee (Grand Trunk); 
second vice-president, J. N. Clark (Southern Pacific); third 
vice-president, J. B. Hurley (Wabash); fourth vice-presi- 
dent, J. D. Heyburn (Frisco); fifth vice-president, James 
Fahey (N. C. & St. L.); treasurer, David Meadows (Michi- 
gan Central). Four members of the executive committee 
were retained, J. C. Simino (Southern Pacific) being elected 
to take the place of James Fahey, who was made fifth vice- 
president. 


President Kerby’s Address 


In his opening address President Kerby spoke in part as 
follows: 
One year ago today all of our railroads were in the midst 


Frederick Kerby (B. & O.) 
President 


of one of the largest strikes in their history. During the 
strike the motive power and rolling stock reached the worst 
condition we have known for some time, just when the coun- 
try was most in need of good equipment to handle its heavy 
business. But the roads have now recovered and have han- 
dled the largest business in their history. This was brought 
about by peace and the co-operation of all interested as well 
as by the energetic and economical management of the of- 


T. F. Howley (Erie) 
First Vice-President 


ficers, in which the members of this association deserve some 
of the credit for the part they have taken. 

The railroads loaded more than four million freight cars 
in both May and June of this year, the heaviest traffic ever 
carried by American railroads in a similar period. Despite 
the record-breaking movement, the number of freight cars in 
good repair and immediately available for use continued to 
increase, so that on July 31 a surplus of 76,453 serviceable 
freight cars was recorded. Team work and co-operation 
among the railroads and the shippers, and among the men 
within the various organizations, brought this about. 

To meet the heaviest transportation demands in the his- 
tory of America, the railroads fixed high standards of op- 
eration efficiency: First, 85 per cent of the locomotives in 
serviceable condition by October 1; second, 95 per cent of 
the freight cars in serviceable condition by October 1; third, 
30 tons of freight as the average car load; fourth, 30 miles 
per day as the average car movement. In progressing toward 
this goal, the railroads as a whole increased the number of 
serviceable locomotives from 75.9 per cent on January 1, 
1923, to 83.8 per cent on July 1, with three months more 
to make the other 1.2 per cent, which they will do. They 
increased the number of freight cars in serviceable condition 
from 90.5 per cent on January 1, 1923, to 91.6 per cent on 
July 1, with 3.4 per cent to make in three months, which 
they will do. The heavy loading of cars for all of the 
railroads increased from 27.8 tons in April to 28 tons in 
May, the last month for which complete data is available. 
The railroads increased the average daily movement of 
freight cars from 27.3 miles in April to 29.6 miles in May, 
as compared with 22.7 miles in May, 1922. With the addi- 
tional new locomotives and new cars that are now ordered and 


W. J. Fee (Grand Trunk) 
Second Vice-President 


will be delivered by October 1, the roads are in better con- 
dition to handle the increased traffic than ever before. We 
are a prime factor in accomplishing this work, and that is 
one of the reasons for our being here today, 

Any railroad officer who does not feel that there is suffi- 
cient benefit derived from these conventions to send his men 
is not properly informed in the reports that you give him 
on your return from the meetings. Efficiency in railroad 
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work is a matter of education and experience and is mostly 
obtained through association with others. 


Address by G. M. Basford 


Wednesday afternoon the association was addressed by 


G. M. Basford, who suggested that the new operating con- 
ditions required by the highly developed modern locomotive 
present a great opportunity for the association. Speaking 
in part as follows, Mr. Basford gave his opinion of the direc- 
tion in which this opportunity would be found: 

“In its history of 31 years of consistent constructive work 
this association has been perfectly preparing for one of the 
greatest services that can be rendered to the railroads. Dur- 
ing the latter half of this period the creators and builders 
of locomotives have transformed them from crudity into an 
advanced state of perfected development. With respect to 
efficiency today they are fully prepared for comparison with 
power plants of equal capacity—either stationary or marine. 
What stationary or marine power plants of 3,000 to 4,500 
hp. capacity can operate at the rate of 1.83 lb. of coal per 
hp. hour? You have contributed to this progress and you 
more than any other agency can render the progress most 
effective in performance. 

“You are highly regarded not only as an organization 
but as vitally necessary railroad officers and as individuals. 
You are operating men no matter to whom you report. You 
have the advantage of a knowledge of the locomotive itself, 
of its handling and also of railroad operation. Strictly op- 
erating officers are handicapped by lack. of time to know 
what you know of the machine. Strictly mechanical men 
lack the opportunity to know what you know of railroad 
operation. Moreover, you have the opportunity for intimate 
contact with operating officers to interpret to them the mean- 
ing of the improved power plant that is in their hands. 

“There is much the locomotive is ready to do to increase 
the capacity of a line and to reduce the cost of moving tons, 
but other things are involved to prepare its way. Many im- 
portant operating improvements have already started and are 
working wonderfully well. They need your active assistance 
and continuous support. Let us glance at a few of them. 

“Operation of one track of a double track line in the 
reverse direction saves many idle hours for equipment and 
for men. Scheduling freights, watchful tonnage rating, de- 
termination of most economical speeds, the ‘turn around’ 
plan, operation of traffic by signals without train orders, the 
substitution of ‘19’ orders for ‘31’ orders, ‘main trackers,’ 
long locomotive runs, machine handling of outlying siding 
switches, application of train control without limiting ca- 
pacity of track and of equipment—all these are matters 
wherein your influence and help are needed. 

“Think of a ‘main tracker’ saving an hour in every 88 
miles or 125 hours in 1,100 miles. Think of 53 per cent 
increases in locomotive mileage by increasing the length of 
runs. Locomotives have been designed and built for short 
runs. They will be designed and built for long ones. Your 
influence in this will be very great. 

“You have remarkable power over the question of loco- 
motive terminals and their equipment, coal and ash facilities, 
the washing of boilers, the firing up of engines and the all- 
important boiler water question. Your printed records are 
filled with accomplishments mainly on the mechanical side 
of these questions. It now remains to reveal that everything 
you do is really an operating and not.a mechanical function. 

“It is an impressive fact that with all its increased com- 
plication to provide its increased power the physical task 
of running a locomotive is easier than it ever was. But how 
about the handling to get the necessary work from the new 
locomotive? As the locomotive began to approach the stage 
of efficiency of stationary power plants with turbines and 
‘condensers, as it began to increase its power per pound of 
metal and per pound of fuel, the difference in performance 
because of difference in handling on the road became greater. 
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This presents an ever new problem in the education and 
training of the men who fire and who run the locomotives 
of today and those will run the locomotives of the future. 

“It is most important that the new locomotive power 
plant should not be hampered in its earning capacity by 
limitations that are a legacy from the days of light power. 
No one else can do as much to make the locomotives of today 
and those that are to come earn what they should earn as 
the traveling engineer.” 


Economy of Long Runs 


The committee received answers to questionnaires from 
numerous roads. The information gathered from the ques- 
tionnaires will be referred to throughout the discus- 
sion. 

In the following table the term “Past Practices” refers 


_to the operation of locomotives in both passenger and freight 


service over one operating division, the operating mileage 
varying with the length of the division. By the term “Pres- 
ent Practice’ the committee refers to the mileage that is now 
being regularly operated in freight or passenger service, 
many roads reporting the extension of runs to more than one 
division, though it seems that the extension of runs in freight 
service has not gone as far as the extension in passenger 
service. 


MILEAGE OF LocoMoTIVE RUNS 1N PASSENGER SERVICE 


Past Present Increased 
Roads practice practice mileage 

) CES ee ee eee eee 144-187 331 187-144 
Basa wetaieewmene saw 101-175 175 174-100 
Ce eee Se ee Re a 173 375 202 
D eeeaaw ies ee dip Giese 161 289 128 
E ikea sla enlarein a caren ee 100-183 234-300 134-117 
| ere EA ETSE 303 603 300 


On the M. K. & T. runs of 678 miles, on the Union Pa- 
cific, 484 miles to 564 miles, and on the Burlington 483 
miles, stand out as examples of high mileage which can be 
made per run with passenger locomotives. Sixteen roads 
reported substantial increases in the mileage per locomotive 
run, in most cases this increase amounting to double the 
former practice. The questionnaire was only sent to 18 roads 
concerning which the practice of extending locomotive runs 
had been given more or less publicity. 


Decrease in Number of Locomotives 


While at many points it has been found possible to in- 
crease the mileage of individual runs by 100 per cent, it has 
not always followed that the average miles per locomotive in 
the group considered would amount to 100 per cent, though 
the average mileage per period of time has shown substantial 
increases, ranging from 30 per cent to 100 per cent. At sev- 
eral places the same service is being maintained with one- 
half the power which was formerly required. In the an- 
swers to the questionnaires, one road reported five engines 
now covering the service formerly requiring nine engines; 
on another road two engines are used as against four en- 
gines; on another five engines are used as against six; on an- 
other 26 engines are used as against 52; another shows 38 
as against 40; another shows six engines as against 11, 
while another shows 47 as against 54 engines. 

From the reports it is evident that the cost of handling 
power per dispatchment varies largely in different parts of 
the country. At one large eastern terminal the present cost 
of dispatchment is in the vicinity of $12 and the present 
mode of operation reduces the dispatchments from that point 
by 28 per day; in other words, it can be claimed that there 
is a direct saving at this point of $336 a day, which amounts 
to approximately $10,000 per month resulting from running 
the engines over two divisions. It is proper to claim the 
present cost per dispatchment when multiplied by the num- 
ber of dispatchments saved, as a saving to be credited to the 
extension of locomotive runs. 
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The cost per individual dispatchment resulting from this 
change seems to have decreased materially at many points. 
This decrease seems to result from the more efficient han- 
dling of the particular terminal, due probably to reducing its 
capacity to normal. One example of this increase in effi- 
ciency at the terminal is shown by the reduction in cost per 
locomotive dispatched from $8.39 to $4.20, another reduc- 
tion from $12.99 to $11.72, another from $16.60 to $12.70, 
and another from $14.03 to $9.89. 


Increasing Railroad Capacity 


At one of the eastern terminals where passenger facilities 
are overcrowded, it is noted that by running engines through 
this terminal.there are saved for each eastbound engine op- 
erated three movements per engine through an interlocking 
plant, four movements for each westbound engine through 
a second interlocking plant, two movements per engine over 
a draw-bridge, and in fact this particular terminal was so 
crowded at times that it was almost impossible to find 
storage room for locomotives while awaiting trains when 
power was changed at this point. Running the locomotives 
through this terminal avoided the necessity of having to 
find this storage room. At another point on the New York 
Central where freight and passenger business was handled 
through the same terminal considerable reduction in ter- 
minal delays to freight trains has been avoided by running 
passenger engines through this terminal. 


Practice Required by Longer Runs 


The reports from questionnaires indicate that in places it 
is necessary to fill grease cups at intermediate terminals, at 
other points it is necessary to shovel coal ahead, while some 
of the roads report that coal passers on the engines are mak- 
ing this unnecessary. No attention is given to the fire, other 
than a program of education for the fireman. A similar 
educational program is required for the engineman in re- 
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The most difficult matter in the education of the fireman 
was with respect to the sort of fire to be brought into the 
terminal at which he is relieved. This instruction plan 
changed his manner of firing to insure as nearly as possible 
at all times a clean fire, with some grades of coal requiring 
a slight shaking of the grates possibly twice on the division, 
while with other grades of coal a slight shaking of the 
grates possibly three or four times. 

The reports from the extension of runs on the New York 
Central indicate that at the start when the first few trains 
were operated and the supervision was very close, the engine 
failures were reduced very materially, and at the present 
time when all trains which can be handled are so operated, 
the engine failures apparently are not affected by the mile- 
age which the locomotive makes. Analysis of a large num- 
ber of these locomotive failures show that the majority take 
place on the first division over which the locomotive op- 
erates. The analyses further prove that the mileages of the 
individual runs have little or no effect upon the number of 
engine faflures accumulated. 


Effect on Schedules 


From the replies to the questionnaire it is evident that 
locomotive terminal time has been slightly increased. The 
time allowance at terminals, for instance, on one road in- 
creased from 6 hr, 55 min. to 8 hr. 29 min.; another road re- 
ports an increase from 7 hr. 30 min. to 10 hr. 8 min.; an- 
other road reports at one end of the run terminal time of 
6 hr. 40 min, and at the other end of the run terminal time 
of 15 hr. 45 min. One road reports an average terminal 
time of 6 hr., this including only running repairs; another 
road reports terminal time of 12 hr.; another from 7 to 9 
hr, while another road reports a short turn-around of 3 hr. 
and long turn-around from 10 to 12 hr. 

The effect on passenger train schedules is nil. It has been 
found that the terminal time allowed through passenger 


J. N. Clark (So. Pac.) 
Third Vice-President 


gard to inspection and oiling. Several railroads report that 
a stop is made for additional coal enroute. 

It has been found advisable on most roads undertaking 
the extension of runs to begin with a few runs and gradually 
increase the number until al] the runs available are so op- 
erated. On the New York Central it was found necessary 
to instruct enginemen to watch both cylinder and journal lu- 
brication more closely than had formerly been necessary. 
Enginemen were instructed to report personally to the re- 
lieving engineman relative to locomotive conditions as ob- 
served during his run, and at the final terminal the report 
was made to include all items observed by all enginemen op- 
erating the engine since leaving the initial terminal. It was 
also found necessary to follow these reports closely to insure 
that the enginemen were giving them proper attention. 


J. B. Hurley (Wabash) 
Fourth Vice-President 


W. O. Thompson (N. Y. C.) 
Secretary 


trains is practically sufficient to do whatever work has been 
found necessary on the engine, and in a great many cases 
this work is completed in a shorter time than would have 
been required to change engines. 


Terminal Savings 


The importance of the saving in coal which results from 
increasing locomotive runs over two or more divisions should 
be given consideration. A large quantity of coal is lost in 
the operation of cleaning the locomotive fire and more coal is 
necessary in the re-building of the fire. This is estimated to 
be from one to two tons per engine dispatched, and with coal 
costing from $3.50 to $5.00 per ton, it is an item of im- 
portance in the reduction of expenses. 

Another item of terminal saving is the cost of deadhead- 
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ing the engine between passenger or freight terminal and the 
roundhouse. Many roundhouses are located at consider- 
able distances from the terminal and it is necessary to make 
a mileage allowance for the crews moving these engines 
back and forth. At one of the eastern terminals this amounts 
to 56 cents per dispatchment. 

In answer to the questionnaire, the saving in operating ex- 
pense on one road amounts to 49 per cent; on another a sav- 
ing of $5.33 per dispatchment with one-half the dispatch- 
ments formerly made in operation, and coupled with this a 
saving of one-half the locomotives and of one-fifth of the 
fuel consumption when expressed on a unit basis. Another 
road reports an estimate of $9,500 per month saving in pas- 
Senger service and $3,500 per month in freight service. An- 
other road reports a saving of crew expenses of $503 and 
engine house expenses of $13,962 per month. Another road 
reports a saving in operating expenses of $8,943. Another 
road reports a saving of $2,418 per month, while another 
road reports a saving of $10,000 per month. : 


Difficulties of Increasing Locomotive Runs 


No information was obtainable from questionnaires as to 
the difficulties experienced from increasing the mileage per 
locomotive run, possibly due to the fact that the difficulties 
had been overcome. 

On the New York Central the one difficulty which has 
given the most trouble has been the water. By close super- 
vision and test observations, this difficulty was overcome and 
very little trouble is now experienced. 

Water and the education of enginemen and firemen, and 
the question of coal and lubrication represent the total of the 


difficulties which have been experienced with this new meth- | 


od of operation. The matter of assigned engines to trains 
is a difficulty present at all times and is probably slightly 
enlarged by lengthening runs of locomotives. On the New 
York Central it has been found necessary to supervise the 
power assignments rather closely in order to insure an as- 
signed engine on a regular train. 

The report is signed by W. L. Robinson (B. & O.), Chair- 
man, Edward R. Boa (N. Y. C.), Wm. Daze (A T. & S. 
F.), D. J Bergin (Wabash), and J. A. Cooper (Erie). 


Discussion 


In answer to a question the chairman of the committee 
stated that savings reported in the paper were clear savings 
and not obtained at one terminal at the expense of another. 
The importance of good water, good fuel and the co-opera- 
tion of the crews in getting maximum results from long 
locomotive runs was emphasized. In one instance six crews 
handle three locomotives over a 400-mile division, each crew 
always operating the same locomotive and thus obviating the 
disadvantages of pooling. The chairman emphasized the fact 
that long locomotive runs do not necessarily imply pooling 
of locomotives. Several members maintained that the op- 
eration of locomotives over two or more divisions is not a 
panacea for all ills, but must be governed by local conditions. 
Some other points of interest were developed as follows: 
(1) It is not best to pass terminals with repair facilities 
and allow locomotives to lay over at small points where 
necessary repairs cannot be made. (2) Without careful 
planning, lay-overs will frequently absorb additional mileage 
gained by long runs. (3) Locomotives operating succcess- 
fully over divisions with low ruling grades frequently can- 
not be used on extended runs over the next division because 
of a high ruling grade. (4) Intermediate fuel and water 
facilities must be considered; also the mileage obtained be- 
tween shoppings. These factors must all be considered before 
lengthening locomotive runs with the expectation of marked 
operating economies. The favorable influence of the Superior 
flue blower in facilitating long locomotive runs was testified 
to by several members. In general, the advantages of lony 
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runs as pointed out in the paper were admitted by members 
of the association, who feel that this practice will be greatly 
extended in the future. 


Work of the Traveling Engineer 


In considering the questions, “How can the work of the 
traveling engineer be made more effective? and, Can the 
usual number of traveling engineers properly take care of the 
duties expected of them?” the members of the committee 
realize that this is a subject of importance and that their 
task is not a light one. We know of no position of which there 
is a greater difference of opinion than regarding the qualifica- 
tions and duties of the traveling engineer. A traveling en- 
gineer’s knowledge of his work and duties is a big asset 
towards making his work effective—still we do not believe 
he must be a past master in all that pertains to a locomotive. 
His personality and the way he deals with the men under 
his direct supervision, also with the officers and associates 
in his work, has a material effect on results obtained. He 
should be a man whose name carries weight with both officers 
and men, one having the courage of his convictions to say 
“Yes” or “No” as the case may require, not given to seeking 
for petty things to criticize, yet not allowing careless and in- 
different work or violation of rules to go unnoticed. He 
should cultivate the faculty of seeing both sides to every 
question, controlling his temper and getting along with all 
kinds of men, remembering that much of his success lies 
within himself. He should shun “gum shoeing” as there is 
nothing that will more quickly cause his men to lose con- 
fidence in him and consequently lessen the results of his 
endeavor. | 

The position of traveling engineer is what the name im- 
plies; that is, one who travels or puts in the major portion 
of his time riding on the engines with the engineers and fire- 
men, it being understood that his training has been such that 
he is a competent critic of the condition of an engine and the 
work of the engineer and fireman. 

By frequently riding on the engines he can keep in such 
close touch with his power that defective conditions which 
cause fuel losses and are detrimental to good locomotive 
operation can be detected and handled for correction before 
they become serious. Also, when he has young and inex- 
perienced engineers and firemen he is in the right place to 
learn how they are doing their work and put them right when 
such is necessary. 

The traveling engineer should use his best ingenuity to 
instill a spirit of honest endeavor in the enginemen so they 
will use the engines, fuel, tools and supplies in their care as 
though they purchased them themselves. The success or 
failure of the traveling engineer’s efforts depend very much 
not only upon his own mental attitude, but upon that of his 
enginemen and upon the support he gets from his master me- 
chanic as well as the co-operation of the roundhouse foreman. 
If his superiors have him doing part of every man’s work, 
from the call boy to the superintendent, and holding investiga- 
tions of all delays, staying in terminals in order to instruct 
flue-borers, etc., he cannot do justice to his work. He will not 
have time to ride each engine on his division at least a short 
distance every 30 or 40 days, nor to instruct such of his en- 
ginemen as need close supervision. 

From the foregoing we do not want to be understood as 
advocating that the traveling engineer should put in all of 
his time on the road and none at the shops, roundhouses or 
terminals, and assisting at investigations. When an engine 
fails for steam or fails to make the time and handle the 
tonnage, and the engine is not found to be defective—when 
handling calls for an investigation and where damage is 
done on account of rough handling and in case of emergency, 
he should hold or attend investigations, as his knowledge 
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gained by long experience and service in the transportation 
department is of importance and value to the superintendent 
in many questions involving transportation. The same thing 
applies to the master mechanic, who should consider the 
traveling engineer his trusted assistant, and one to be con- 
sulted in many things connected with the successful upkeep 
and handling of engines. He should see that the recom- 
mendations of the traveling engineer are given due considera- 
tion and that the reported defects are corrected. If the travel- 
ing engineer is allowed to follow up his work and is given 
the authority which the position deserves, his services will 
be most effective. Otherwise the usual number of traveling 
engineers cannot properly take care of the duties expected 
of them. 

The report was signed by J. D. Heyburn (St. L.-S. F.), 
chairman; J. J. Rossiter (N. Y., C. & St. L.), J. T. Sullivan 
(B. R. & P.), B. J. Feeny (I. C.), W. E. Preston (Sou.). 


Discussion 


Emphasis was placed by a number of the members who 
took part in the discussion on personality as the most im- 
portant factor in the success of the traveling engineer. He 
must inspire a degree of loyalty and support such that the 
crews will do as well or even better by themselves as they do 
when the traveling engineer is with them, or his work will 
be a failure. The importance of this quality in dealing with 
shop forces was also referred to. Observation has shown 
that the road foreman who inspires a spirit of co-operation 
in the enginehouse foreman by fairness and direct dealing 
succeeds in getting attention to mechanical conditions which 
he wants corrected, with less delay and friction than the one 
who relies on reports through official channels. The need 
for improvement in the character of work reports was also 
touched on, having become so unreliable under the pooling 
system, that they are a source of unnecessary expense to the 
railroads. This condition, it was pointed out, is one which 
should be corrected by the traveling engineér. Because of 
the impossibility of giving close attention to all locomotives 
and crews under his supervision, several speakers empha- 
sized the importance of some reports showing the condition 
of all locomotives and the performance of the crews as a 
guide to the traveling engineer in concentrating his attention. 


Universal and Other Types 
of Brake Control 


In order to limit the subject within reasonable bounds, 
reference is made only to passenger car brakes now in use. 
These, in the order of their introduction, are the P. M., L. N., 
P. C. and U. C. equipments. The development of brakes 
has been brought about by a need to meet the increasing 
demand for transportation and to bring about certain neces- 
sary results, the end in view being safety of life and property 
and increased traffic with minimum cost. 

The conditions to be met included increased weights, 
higher running speeds and greater frequency of trains. The 
objects to be attained were : (1) More flexible control of the 
train, greatly reducing possibility of shocks; (2) more uni- 
form braking power; (3) constantly recharging auxiliary 
reservoirs, which increases safety; (4) better protection 
against excessive braking power service applications; (5) 
shorter, smoother and more accurate stops. 

An up-to-date brake must be reliable, flexible and effective; 
reliable in that it must operate when required, and if there 
are any failures, they will be on the side of safety; flexible, 
in that certain retarding force between a minimum and fixed 
maximum can be obtained as conditions require; effective, in 
that it will result in a moving train being brought to a stop 
in a reasonably short distance. 
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P. M. Equipment 


The P. M. equipment, first introduced in 1887, was known 
as the quick-action brake to differentiate it from the plain 
automatic brake of 1872. As cars became heavier and service 
more frequent, the pressure was increased from 70 lb. to 
110 lb. and the high-speed reducing valve was added in 
1894. For modern cars, with large brake cylinders and long 
trains, the use of P. M. equipment is undesirable, because: 
(a) Its function is materially affected by length of train and 
condition of valves; (b) effective service applications can- 
not to be obtained in quick succession due to the recharge all 
coming from the brake pipe; (c) of the liability of undesired 
quick action due to the same piston controlling both service 
and emergency functions; (d) of the inability to obtain quick 
action after a service application; (e) of the possibility of 
brakes creeping on due to fluctuations of brake pipe pressure; 
(f) of the possible loss of braking pressure without warning; 
(g) of the necessity of using valves of different size for 
various size brake cylinders. 


L. N. Equipment 


The P. M. equipment gave satisfactory service until the 
railways put into use passenger cars requiring brake cylinders 
16 in. to.18 in. in diameter with proportionate size auxiliary 
reservoirs. The large brake cylinders and auxiliary 
reservoirs meant greater volumes of air to be handled in a 
given time. Also, it was necessary on account of the in- 
creased length of trains to obtain means whereby a more uni- 
form service application be made, and to obtain a better con- 
trol of the release of brakes. To meet these conditions 
and requirements the L. N. equipment came into use in 1908. 
It has the same general features of the P. M. equipment, 
with the following added: (a) Quick service; (b) graduated 
release; (c) quick recharge of auxiliary reservoir;.(d) high 
brake force in emergency. 


P. C. Equipment 


The P. C. equipment was designed to meet the demand 
made on the air brake by the introduction of cars weigh- 
ing 120,000 lb. or more. Heavier cars brought about the 
adoption of heavier and more powerful locomotives and the 
average speed of trains was increased. All this required a 
more efficient brake. This equipment possessed all the 
features of the older types with the following additional 
features: (a) Fixed flexibility for service operations; (b) 
certainty and uniformity of service operations; (c) quick 
rise in brake cylinder pressure; (d) uniform brake cylinder 
pressure, independent of piston travel; (e) maintenance of 
brake cylinder pressure against leakage; (f) limiting of 
service brake force to a predetermined amount; (g) service 
and emergency features widely separated, although controlled 
by the same piston; (h) automatic emergency when brake 
pipe pressure is depleted; (i) emergency brake force obtain- 
able at any time. 

This equipment did not come into general use. 


Universal Brake Equipment 


The U. C. equipment was designed and introduced for the 
Same reasons as brought out the P. C. equipment and con- 
tains all its essential features. This equipment is made up 
of the following parts: One U-12 universal valve; one 
auxiliary reservoir; one service reservoir; one emergency 
reservoir (when two brake cylinders are required two 
emergency reservoirs are used); one brake cylinder (two 
brake cylinders are used when car weight exceeds 153,000 
lb.); one conductor’s valve; one centrifugal dirt collector; 
cut-out cocks,’angle cocks, hose couplings, etc. 

In order to obtain all the benefit from Universal Brake 
Control it is essential that an efficient foundation brake 
gear be provided. Up to recent years it was the prevailing 
practice to equip car trucks, of either the four or six-wheel 
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type, with brake rigging having but one brake shoe per wheel. 
With such a brake rigging it is impossible to keep the piston 
travel uniform. The shoe is hung below the center line of 
the whee] and when the brake is applied, brake hangers are 
pulled down, piston travel is lengthened, thereby increasing 
cylinder volume and causing a low cylinder pressure and a 
longer time than should be required to obtain it. | 

The disadvantages of using this type of gear may be sum- 
marized as follows: (a) Rough handling in starting due to 
violent taking of slack, slowing down and stopping due to 
slack action in train caused by unequal piston travel; (b) 
inability to make time because of train pulling hard on 
account of short piston travel, resulting in improper amount 
of shoe clearance and dragging brake shoes; long drawn out 
stops due to the engineer trying to avoid shocks by ‘“drib- 
bling” brakes on; (c) useless expense in excessive fuel and 
water consumption and reduced locomotive capacity due to 
the power necessary to overcome shoe friction; slid flat wheels 
due to uneven distribution of brake force; damage arising 
from shocks and break-in-twos as the result of short piston 
travel; hot boxes due to journal being pushed from under 
brass when brake is applied; burned brake shoes due to 
rubbing on wheel tread while brakes are released. 

The clasp brake type of gear provides two brake shoes 
per wheel, hung practically on the center line of the wheel; 
this arrangement makes it possible to maintain piston travel 
constant for all cylinder pressures. The engineer is enabled 
to obtain the desired pressure with a given reduction of brake 
pipe pressure, thus insuring greater accuracy and smooth- 
ness in making stops. The brake shoe pressure is divided 
between two shoes and there is less wear of shoe metal. 

It is well known that efficient handling of any train is 
the proper control of slack. All shocks are brought about 
by a sudden change of velocity of different vehicles in the 
same train, and the brake that will produce an effective re- 
tarding force with the least change in velocity between the 
front and rear portions of.a train must be the best. Such 
a brake is one that when a brake application is desired, the 
brake‘ pipe reduction and rise in cylinder pressure will occur 
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simultaneously on each car in the train. The universal valve 
electrically controlled will do this efficiently and consistently. 

The report was signed by Russell M. Smith (Penn.), chair- 
man; H. H. Burns (Westinghouse Air Brake Company); 
E. F. Wentworth (New York Air Brake Company); J. R. 
Scott (St. L.-S. F.); Wm. Smith (B. & A.), and Jas. Fahey 
(N. C. & St. L.). 


Discussion 


There was a long discussion of this report, one of the 
things which received the most attention being the graduated 
release feature. Several of the members maintained that it 
was advisable to use this equipment in direct release in view 
of the fact that mixed trains must be run. Other members | 
strongly advocated having the graduated release cut in when- 
ever 50 per cent of all of the cars have this feature. The 
advantages are a much better and more accurate control of 
passenger trains on descending grades and when making 
station stops. There is also a decrease in air consumption. 

The possibility of getting an emergency after a service 
application with this equipment was pointed out, which is an 
advantage from a safety point of view. Care must be ex- 
ercised not to get an emergency application at low speed, 
however, owing to the possibility of pulling out a drawbar. 
Another advantageous feature of this equipment is that by 
means of a special cut-out cock in the brake cylinder pipe, 
the brake on the car can be released without losing the 
reservoir pressure. This enables brake shoes to be replaced or 
brake rigging repaired without interfering with train line 
pressure or the reservoir pressure which maintains water 
Another point which received considerable 
attention was the use of a back-up or tail hose when backing 
trains into stations, difficulty being experienced in getting 
accurate stops with this method. 

President Kirby (B. & O.), summed up the matter in the 
statement that every train operated under normal conditions 
into Washington, D. C., is backed into the station by the 
engineman, operating the engineer’s brake valve in accord- 
ance with communicating sign-ls from the rear end. 
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Master Painters Meet in Cleveland 


Possibilities of Spray Painting and Protection of Steel Passenger Cars 
Thoroughly Discussed 


HE Equipment Painting Section, Mechanical Division, 
American Railroad Association, held its first annual 
convention since 1920, at the Hollenden Hotel, Cleve- 

land, Ohio, on September 4, 5 and 6. John Purcell, assistant 
to the vice-president, Atchison, Topeka & Santa Fe, and 
chairman of the Mechanical Division, prepared the opening 
address which, in his absence, was read by the secretary, 
V. R. Hawthorne. 


Mr. Purcell’s Address 


An abstract of Mr. Purcell’s address follows: 

“You represent a department whose part in the successful 
operation of the railroads has been misunderstood and under- 
estimated by the general public, as well as by a great many 
railroad officials; indeed, many painters seem to think that 
painting is done only for ornamentation. Improving ap- 
pearances, while a desirable function of paint and varnish, 
is, after all, only incidental to the preservation of the equip- 
ment. On account of this misunderstanding your Section 
has not been given the recognition in the past that it deserves. 
You may be partly responsible for this, due to lack of unity 
in your recommendations as to the best methods to pursue. 
Your committee reports may not have always been positive 
enough in outlining the action that should be taken. Have 
you shaded your opinion to conform to general practice, when 
you knew the practice was wrong? 

“Your responsibility has been greatly increased since the 
advent of steel car construction. Corrosion is the greatest 
enemy of steel or iron and as paint is the only method we 
have to prevent their deterioration, we look to your Section, 
through its committees, to try out and report the best mate- 
rials that will accomplish this purpose. Do not leave it all 
to the committees. Be free, but fair in your criticism of re- 
ports; go on record with your opinion, whether it is for or 
against the reports. We expect you to devise economical 
methods of classifying repairs and getting equipment through 
the shops in the least possible time, consistent with the 
preservation of the equipment. You know the parts that are 
the most subject to corrosion. Do not fool yourself or your 
employer by thinking that because these parts are generally 


out of sight, that anything will do to get by. This is not 
economy, but a wilful waste of time and material that will 
eventually cause the blocking of shop output when the time 
comes that repairs cannot be further postponed. It is better 
to spend a dollar more for paint protection now than it is to 
later spend ten dollars for steel repairs. 

“I would like to impress on you the necessity of having 
men trained ready to take the place of any man you have 
in your shops. One great fault of the paint foreman is 
failure to have men properly trained to do high-class grain- 
ing or ornamental sign work, and then having recourse to the 
rather unfair method of recommending the elimination of the 
work and the substitution of another method which does not 
require as much skill but cheapens the appearance of the 
equipment and in reality costs more to maintain in the long 
run. Teach your men, and especially your apprentices, that 
the main function of paint is to preserve the equipment. 
Train your apprentices in the knowledge of what constitutes 
a good paint, what causes corrosion and how to prevent it, 
and you will be giving the company you work for the service 
that we all desire and that our stockholders are demanding.” 


Maintenance At Terminals 


Several subjects having been assigned or referred to this 
committee for such action or report that said committee 
deems proper, this committee reports to Equipment Painting 
Division for their consideration as follows: 

The subjects assigned to this committee were sent out to 
different railroads in the form of questionnaires, and 104 
replies were received. 

Question 1.—Do you use car renovators? Do you consider 
their use advisable, and why? There were 83 railroads using 
renovators, considering their use advisable, and 17 not using 
them, and 4 not operating passenger equipment. The com- 
mittee deems it advisable to use renovators if they largely 
consist of vegetable oils, and not petroleums. Their use has 
a tendency to feed the varnish, and when used on interior 
of coaches, they add to the appearance. 

Question 2—Have vou adopted enamel for the outside of 
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bodies of passenger equipment cars? If so, have you elim- 
inated varnishing of outside of passenger car bodies entirely ? 
Advise number of cars which have been so enameled by 
classes, how long used, and with what success? There are 
12 railroads that have adopted enamel for outside of bodies, 
eliminating varnish entirely. Some of them state that they do 
not clean up readily as a varnish car. There were 87 rail- 
roads that have not adopted the use of enamel on all of their 
equipment, nor eliminated the use of varnish on the outside 
of passenger cars entirely. One railroad is using oil color 
because it can be done at a lesser expense. Four railroads 
are not operating passenger equipment. The committee tak- 
ing into consideration the maintenance, cleaning and care of 
cars at terminals, recommends that the first class passenger 
equipment, be varnished on the outside of bodies, but at the 
option of the different railroads. Second class equipment 
that is not given terminal attention may be enameled outside 
of bodies, at shopping periods. 

Question 3.—Have you used enamel on outside of pas- 
senger cars with varnish? If so, advise number of cars 
which have been so enameled and varnished by classes; 
how long used, and with what success? There are 33 rail- 
roads that have used enamel outside of bodies and then 
varnished them with success, stating that appearance and 
durability is improved. 

Question 4.—Do you use flat color and varnish on outside 
of bodies of passenger equipment cars? If so, advise num- 
ber of cars so painted, by classes, how long used and with 
what success? There are 77 railroads using flat color and 
varnish, 12 enamel, 1 oil color, 10 enamel and varnish, and 
4 not operating passenger equipment. The committee, in 
view of the above, would recommend that on all passenger 
equipment that was considered as first class only, flat color 
and varnish be used. Considering the appearance, durability, 
maintenance and cleaning at terminals, this practice has been 
carried out on this class of equipment for many years, by a 
large majority of railroads. 

Question 5.—Have you ever used enamel for outside of 
passenger equipment cars, and abandoned this practice and 
resumed use of flat color and varnish? There are 23 rail- 
roads that have used enamel, abandoned the practice and 
resumed the use of flat color and varnish, 12 using enamel, 
1 oil color, 54 that were using flat color and varnish, 10 
that were using enamel and varnish and 4 not operating 
passenger equipment. The committee recommendation is 
given in answer to Question 4. 

Question 6.—Do you use gold for lettering of passenger 
cars? There are 69 railroads using gold leaf, 2 aluminum 
leaf, 1 copper leaf, 1 decalcomanias, 27 yellow paint, and 4 
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not operating passenger equipment. ‘The committee, recom- 
mends the gold leaf, especially when using flat color on out- 
side of bodies of passenger equipment. 

Question 7.—Do you use color paint for lettering of pas- 
senger equipment cars? If so, with what success? There 
are 27 railroads using yellow color paint or gold color paint 
on all passenger equipment, 42 on all second class equipment, 
29 using gold leaf on all passenger equipment, 1 using alumi- 
num leaf, 1 copper leaf, and 4 not operating passenger equip- 
ment. The committee considers it advisable to use gold color 
paint on all second class passenger equipment, or when 
enamel or enamel and varnish is being used on outside of 
passenger bodies. 

Question 8.—Do you use enamel or oil paint for painting 
of extensions on non-passenger carrying passenger train cars? 
There are 54 railroads not using enamel or oil paint for non- 
passenger carrying passenger train cars, but finishing same 
as their regular passenger equipment cars, 19 using oil 
paint, and 4 not operating any cars. Each individual road’s 
local conditions would largely determine their practice. 

The members of the committee were: A. H. Phillips 
(D. & H.), chairman; J. W. Houser (Cumberland Valley); 
J. Gratton (B. R. & P.), and J. N. Voerge (Canadian 
Pacific). 


Report on Specifications 


The committee of consultation on specifications for paints, 
oils, varnishes and paint oils, met with the Specification 
Committee of the Mechanical Division only once, although 
it corresponded with the chairman of that committee and gave 
its views, which in substance are as follows: 

Specifications for mixed paints do not prevent the substitu- 
tion of inferior goods. The latitude allowed by chemists in 
all their analyses is such that they are only an aid to the 
manufacturer, who is adept in using the lowest grade of 
materials which will pass the tests, or who strives to find 
a way to beat them. Only the simplest paint mixtures can 
be analyzed with any degree of accuracy and after the various 
ingredients are separated, it is exceedingly difficult to deter- 
mine their quality. This is particularly true of pigments of 
which there are so many different grades, though all grades 
analyze practically the same. 

Tests made by the committees representing the Equipment 
Painting Section have conclusively proved that a heat 
processed linseed oil properly treated will give better protection 
against the elements causing the deterioration of railway 
equipment than raw linseed oil, but the chemist will not 
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specify this class of oil in a paint because he cannot analyze 
it. Why insist on analyzing a cheap paint like mineral or 
carbon when we buy our high-priced primers, surfacers, 
enamels and varnishes upon their durability and appearance, 
and the reputation of the manufacturer to maintain the 
standard adopted after a practical test? Specifications 
should describe the service the paint will be subjected to 
and the color and finish desired. Specifications of this kind 
will give the expert paint manufacturers an opportunity to 
compete for business and railroad equipment will be given the 
protection it is so much in need of. 

The question will be asked, “But how are we to determine 
whether the paint purchased will give us the protection de- 
sired before the paint is applied and put in service?” The 
answer is by film test. If a film of the paint, enamel or 
varnish is made and subjected to an accelerated test of the 
elements it will be required to meet in service, a determina- 
tion of its ability to answer requirements can be made in a 
comparatively short time. 

Specifications to determine quality of turpentine and tur- 
pentine substitutes, oils, etc., are deemed advisable and 
necessary by the committee. 

The report was signed by J. W. Gibbons, A. T. & S. F., 
chairman, and J. F. Gearhart, Penn. 


Protection of Steel Equipment 


The special committee was assigned several subjects per- 
taining to the preparation of steel equipment for paint and 
the best method of preserving it with paint. 


Sandblasting 


It seems to be the unanimous opinion of all painters that 
in the preparation of steel for painting or the removal of old 
paint for the purpose of repainting steel equipment, the sand- 
blast is the most economical and presents a better surface for 
the paint to adhere to than any other known method. The 
question has been asked, ‘‘What is the advantage of remov- 
ing old paint by sandblast over the emulsion or so-called 


Effect of Corrosion on the Interior of a Steel Baggage Car 


paint remover, if the mill scales are properly removed by 
sandblast before the initial painting of the car? Information 
as to the cost of removing paint by removers and sandblast 
obtained from shops in the eastern and western parts of our 
country, all indicates that paint can be removed by sandblast 
for one-half the cost by removers. 

Outside the question of cost, the use of the removers that 
contain volatile matter (and they all do so except the alkali 
compositions) increase the fire hazards and are far more 
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detrimental to the health of the operator than the sandblast. 
The sandblast will also remove all rust that may have ac- 
cumulated, while the remover wil] not. 

Bad results have been experienced from the use of emul- 
sion paint removers. Cases have been reported where the 
remover would run into crevices where it was impossible to 
wash it out, and after the surface was primed and in some 
cases after the car had been finished, the remover would run 
out and destroy the surface. In other cases the paraffine 
base would not be thoroughly removed and when primers 
were applied, they would not dry uniformly. 

The sandblast is the best method of removing paint from 
the interior and exterior of all steel equipment, unless the 


Corrosion Through a Locomotive Cab Roof Sheet 


sheets are so thin that the sandblast will warp the sheets. 
It will warp sheets of No. 22 gage unless they are thoroughly 
and closely braced. ' 


Corrosion 


All parts of equipment where pockets are formed that will 
hold cinders, dust or gases, such as rain guards on roofs, 
window rails on cabs, deck sash on passenger equipment, steel 
underframes on locomotives as well as on freight and pas- 
senger cars, hold the coal dust and dirt and these, mixed with 
water, form an acid that accelerates the action of corrosion 
and quickly destroys the metal. 

One of the photographs of the interior of an express 
car shows the sheets badly corroded several feet above the 
floor and entirely destroyed at the bottom. The principal 
reason for this was the construction of the car. Between the 
angle iron and the sheets, a copper plate was placed, evidently 
with the idea of making a tight joint and keeping out the 
moisture. This combination of three metals created an 
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electrical action when moisture was present that accelerated 
the corrosion. -On the interior of the sheets a piece of cloth 
was pasted to assist in the insulation of the car. This cloth 
acted as a wick and carried the moisture up almost to the 
top of the car and caused the sheet to corrode as shown in the 
illustration. 

The remedy is to construct all equipment so as to eliminate 
the cause as much as possible by making these parts dust 
and moisture proof, putting in drains and keeping them clean. 
The painter can assist in this work by painting these parts 
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its greatest toll prior to the time they were adopted. 
One: photograph shows the deterioration of a wooden car 
due to decay because of excess moisture. The same method 


-of keeping moisture out of joints, laps and hidden parts 


should be followed as on steel equipment, except white lead 
paste should be substituted for red lead. 


Spray Painting 


In years past, there has been a prejudice against the ap- 
plication of paints by the spray method, which was the out- 


Corrosion at the Junction of the Upper Deck and Side Roof Sheets of a Passenger Car 


with good inhibitive coatings and filling up the crevices with 
some of the accepted plastic compositions that are now on 
the market for this purpose. All parts that are inaccessible 
after assembled should be given at least two coats of a 
proved inhibitive paint made as near water-proof as possible. 
A composition paint with a red lead or sublimed blue lead 
-base, mixed with a proper heat treated processed linseed oil 
‘will give the most satisfactory service. This should be fol- 
lowed by one coat of carbon black mixed with the same grade 
of oil. 

During assembly and fabrication all parts where metal is 
‘laid on metal should receive a thick coating of paste paint 
of the same materials as above. Steel freight equipment, 
steel roofs, underframes, etc., on all classes of equipment, 
should be sandblasted and given three coats of paint mixed 
‘as outlined above, the primer to be a composition of red 
lead or sublimed blue lead base paint mixed with a processed 
linseed oil. The second coat should be a mixture of the first 
and last coats, the third should be a proved acid resisting 
carbon paint. 


In 1916 we were given permission by the Atchison, Topeka 
& Santa Fe, to paint two coal carrying cars with a paint 
of this character. They were inspected from time to time, 
the last time in February, 1923, just before going into the 
shop for repairs. The report showed the condition of this 
paint to be good, no corrosion having been started at any 
point under the paint. The only abrasions on parts of car 
where paint had come off were caused by mechanical defects 
or where ballast or other solid matter had struck the car, and 
there were only a few of these. The cars were in such con- 
dition from appearances that the paint would have lasted 
several years without recoating, but in order to protect the 
abrasions, orders were issued to touch up spots and apply 
one coat of carbon. With this evidence of the kind of pro- 
tection that can be obtained by good paint, can there be 
any excuse for deterioration of equipment by corrosion? We 
have demonstrated in shops where the above instructions 
have been followed that it was possible to reduce the renewal 
of steel parts from an average renewal of 1214 per cent to 
less than one per cent of the parts where corrosion had taken 


growth of the crude sprays that were first used in the ap- 
plication of paint and the unwarranted exaggeration as to 
their virtues indulged in by men who thought they were 
catering to the wishes of their superiors. for economy. This 
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Wood Sheathing Decayed by Moisture 


led to the wide use of what really should have been called 
a paint squirt gun which proved to be very expensive 1n 
first cost when cost of material was considered, and, owing to 
the unevenness of the coating, it neither wore well nor pre- 
sented a creditable appearance. This prejudice took such a 
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deep root in the minds of the painters as. well as-the operating 
officers of the railroads, that the only method they saw for 
economizing was the elimination of all ornamentation. This 
was followed by the reduction of the number of coats of 
surfacers and varnish: on both the interior and exterior of 
passenger equipment and on locomotives. 

Last year we had the opportunity to see a train of steel 
cars finished under this system alongside of a train of cars 
painted with a good practical surfacer system protected with 
varnish. The first presented the rough appearance that can 
only be produced by applying varnish over a rough surface. 
If durability only was desired, why not save one coat by ap- 
plying three coats of good oil paint that would have given 
better protection and would not have accentuated the rough 
appearance of the iron? With these facts before us, are we 


All Coats Except the Knifing Coat Were Appiled to This Tank 
With the Spray 


to close our eyes to the great advancement that has gradually 
been made in the paint spraying devices in the past few years? 
One of the great objections formerly made against the spray 
was that the air passing through the paint, enamels or 
varnish left air bubbles in the paint film; and that the mois- 
ture in the air was detrimental to paint (Dr. Dudley, late 
chief chemist for the Pennsylvania, has advocated 5 per cent 
moisture in paint). Devices have been perfected that will 
remove the moisture from the air and spray guns are now 
in use that do not in any manner mix air with the paint, 
enamel or varnish, but only use it to atomize them so as to 
apply a good even coat on the surface to be protected or 
ornamented. 

The committee submits photographs* of different classes 
of railway equipment that have been painted and varnished 
with “air guns.” Every coat applied on these jobs except 
the kniving coat, was applied with the “gun.” Note the 
smoothness, depth and brilliance of the surface on the loco- 
motive tenders in the exhibit. 

In view of our present knowledge of the improvements 
made and the increased demands for economy, are we fair 
to our employers, the public, or ourselves in letting our pre- 
judices close all doors to economy except that which leads to 
uncleanliness and disease in turning out equipment that is 
not only uncouth but unsanitary? 

Your committee, believing that the mind, disposition and 
to a great extent the health of the individual is affected by 


* The exhibits included photographs of steel underframe, wood sheathed 
baggage and express cars, which are not here shown. 
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their surroundings, firmly believe that the traveling public 
are entitled to have their temporary home, the passenger car, 
maintained in a cheerful, sanitary condition, recommend that 
it is the sense of this division of the-A.R.A. that the present 
tendency of destroying the appearance of the passenger carry- 
ing equipment is not in accord with good Business principles 
or economy in upkeep. 

The members of the committee were J. W. Gibbons, 
A. T. & S. F., chairman; J. F. Gearhart, Penn., and A. E. 
Green, C. & N. W. 


Discussion 


The sand blast was favored as the best means of removing 
paint, as recommended by the committee. Cases were cited 
where failure to get rid of all traces of the remover solution 
from cracks of other inaccessible places, had resulted in the 
destruction of the finish subsequently applied. Where an 
alkali remover had been used, the finish would not dry in 
spots. In one case these spots were still tacky when the car 
returned to the shop after a service of two years. J. T. St. 
Clair, acting engineer of car construction, Atchison, Topeka 
& Santa Fe, expressed the opinion that the time is not far 
distant when the railroads will insist on the use of the sand 
blast on new steel equipment to remove all mill scale and 
properly prepare the surfaces for their protective coatings. 
Calling attention to the photograph showing the badly rusted 
interior sheets of a baggage car, he said that about two feet 
of the lower ends of these sheets are now being applied as 
separate units, and that the backs of the sheets were coated 
with a heavy plastic cement. 

The discussion on the use of the paint spray seats indi- 
cated that the apparatus and the methods of using it have 


A View Under the Running Board of a Tank Car Completely 
Painted With the Spray 


been developed to a point where its practicability for a wide 
range of work is beyond question. There was, however, con- 
siderable difference of opinion as to the extent to which it 
should be adopted under the average unfavorable shop con- 
ditions. It was suggested that a certain portion of the 
shop should be set aside for the use of the spray, where car- 
penters and others would not be exposed to the mist thrown off 
by the spray. It was reported that there are now machines 
available with which the operator gets almost as close to the 
car as with a brush and from which very little mist is thrown 
off. It has also been found that with proper equipment a 
very slight current of air serves to keep the atmosphere sur- 
rounding the work free from any objectionable mist. The 
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discussion brought out the fact that the use of the spray is 
effecting net savings of from $1 to $3 each in painting box 
cars and from $5 to $20 in painting locomotives. 

A resolution was finally adopted by the association in 
which was included the recommendation that materials known 
to be poisonous, such as white lead and red lead, should not 
be used in atomized form unless the vapors created can be 
eliminated or the operators, as well as others exposed, be 
safeguarded. 


Classification of Painting Repairs 

The shopping of cars should be determined by the length 
of time in service or the general condition of car. As a 
general proposition the class of painting repairs should be 
determined by the Paint Foreman on arrival of car at Shops, 
and should receive the following treatment according to class 
of painting repairs. 


Schedule of Class A Repairs 


STEEL DINING OR PRIVATE CARS 


Outside Operations—Body—First day—Sand-blast and 

prime. Second day—No operation. Third day—Coat of 
surfacer. Fourth day—Putty and knife in pitted and un- 
even surface. Fifth day—Coat of surfacer. Sixth day—Coat 
of surfacer. Seventh day—Coat of surfacer. Eighth day— 
Rub with rubbing brick and water or rub to a smooth surface 
with sand paper or emery cloth in oil. Ninth day—Sand 
and touch up rubbed through spots, if any, with primer. 
Tenth day—First coat color. Eleventh day—Second coat 
color. Twelfth day—Letter and varnish. Thirteenth day— 
No operation. Fourteenth day—Varnish. 
. Note: Where flat color is used three coats of varnish 
should be applied. At shops where no sand-blasting is done 
but a standard paint remover is used in its place on all steel 
equipment the second day’s operation should be priming. 

Roof and Deck—First day—Sand-blast and prime with 
approved pigment and oil primer. Stand over at least 48 
hours. Paint roof with two coats of standard roof paint. 
Paint deck with two coats of body color in oil or standard 
roof paint according to railway company’s standard practice. 

Trucks, Platform and Underneath Work—Trucks, plat- 
forms and battery boxes: Paint with one coat of oil color, 
followed by one coat of truck enamel. Underneath work, 
paint with two coats of oil color. 

Inside Operations—When necessary to remove paint and 
varnish: First day—Remove paint and varnish with ap- 
proved varnish remover or sand-blast. Second day—Prime. 
Third day—No operation. Fourth day—Surfacer. Fifth 
dav—Putty and knife in pitted and uneven surface. Sixth 
day—Coat of surfacer. Seventh day—Coat of surfacer. 
Eighth day—Rub with rubbing brick and water or rub to 
a smooth surface with sand paper or emery cloth in oil. 
Ninth day—Sand and touch up, rubbed through spots, if any, 
with primer. Tenth day—Coat of ground color. Eleventh 
day—Coat of ground color. Twelfth day—grain. Thirteenth 
day—Varnish. Fourteenth day—Stripe, number and neces- 
sary notices applied. Fifteenth day—Varnish. Sixteenth 
day—No operation. Seventeenth and Eighteenth day—Rub 
to produce standard finish as required by railway company. 

Note: The surfacer should be of a shade as close to the 
graining ground color as is possible to obtain. 

Head Lining Operations—First day—Prime. Second day 
—No operation. Third day—Coat of surfacer. Fourth day 
—Sand and coat of enamel. Fifth day—No operation. Sixth 
day—Coat of enamel. Seventh day—Stripe. 

Eighteen days consumed to finish this class of car, followed 
by two days for trimming, and O. K. on the 21st day. 


STEEL COACH 


Outside Body—First day—Sand-blast and prime with ap- 
proved steel car primer. Second day—Stand to dry. Third 
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day—First coat of approved surfacer. Fourth day—Sand 
paper, putty, and knife in uneven and pitted spots, or whole 
car if necessary. Fifth day—Sand paper and apply coat of 
surfacer. Sixth day—Sand paper to a smooth surface and 
apply first coat of body color. Seventh day—Apply coat of 
car body coating or varnish color. Eighth day—Necessary 
lettering applied. Ninth day—First coat of varnish. Tenth 
day—Stand to dry. Eleventh day—Second coat of varnish. 

Note: Where flat color is used three coats of varnish 
should be applied. At shops where no sand-blasting is done 
but a standard paint remover is used in its place on all steel 
passenger equipment the second day’s operation should be 
priming. | 

Outside of body sash and end doors and both sides of 
vestibule doors to receive the same treatment as body of car. 

Inside Operations—Where necessary remove old paint with 
sand-blast or varnish remover. First day—Prime with ap- 
proved primer. Second day—Stand to dry. Third day— 
First coat of approved surfacer. Fourth day—Sand paper, 
putty and knife in uneven surface or whole car if necessary. 
Fifth day—Sand paper and apply second coat of surfacer. 
Sixth day—Sand paper to a smooth surface and apply coat 
of color, ground in Japan, thin to a brush coat with pure 
turpentine. Seventh day—Second coat of color as above. 
Eighth day—Lettering and ornamenting. Ninth day—First 
coat of varnish. Tenth day—Stand to dry. Eleventh day— 
Second coat of varnish. l 

If rubbed finish is desired stand to dry at least 48 hours 
before this operation. Eleven days consumed to finish this 
class of car, followed by two days for trimming and O. K. 
on the fourteenth day. l 

Note: Head lining, roof and deck, trucks, platforms and 
underneath work to receive same operations as those scheduled 
for dining and private cars. 


STEEL MAIL, MAIL AND BAGGAGE, AND BAGGAGE 


Outside Operations—Body—First day—Sand-blast and 
prime. Second day—No operation. Third day—Coat of 
surfacer. Fourth day—Sand paper, putty and knife in un- 
even surface or whole car if necessary. Fifth day—Sand and 
coat of body color in oi]. Sixth day—No operation. Seventh 
day—Finishing coat of body color in oil. Eighth day— 
Letter. 

If the railway company’s standard will not permit of the 
above appearances the schedule as applied to coaches, etc., 
can be applied. Roof and deck to receive same operation 
as those used on dining and private cars. Trucks and 
underneath to receive two’ coats of oil color. 

Inside Operations—First day—Prime with lead primer. 
Second day—Putty. Third day—Coat of oil color, standard 
shade. Fourth day—No operation. Fifth day—Coat of oil 
color, standard shade. Sixth day—Paint steam coils, and 
guards, and necessary stenciling. 

Note: The finishing coat for mail, and mail end of mail 
and baggage cars to be applied as per specifications issued 
by the United States Railway Mail Service. Eight days con- 
sumed to finish these classes of cars, followed by one day 
for trimming, and O. K. on the tenth day. 


Woop DINING OR PRIVATE CARS 


The outside operations on this class of cars are the same 
as used on the steel type of coaches, with the exception that 
wood cars shall have the paint and varnish burned off. 

Roof and Deck—Where canvas roof is applied, roof boards 
to be primed with a mineral paint. After canvas is applied, 
roof to be finished according to railroad’s standard practice. 
Deck to receive three coats of body color in oil. When roof 
composition that needs no painting is applied, the deck to 
receive three coats of body color in oil. Trucks, platforms 
and underneath work to receive same treatment as applied 
to steel dining and private cars. 

Inside Operations—When necessary to remove paint and 
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varnish with varnish remover: First day—Remove paint 
and varnish with varnish remover. Second day—Sanded 
and cleaned up by carpenters. Third day—Fill. Fourth 
day—Varnish. Fifth day—Stripe, number, and necessary 
notices applied. Sixth day—Varnish. Seventh day—No 
opetation. Eighth day—Varnish. Ninth day—No opera- 
tion. Tenth day—Rub with fine pumice and water. 
Eleventh day—Rub with rotten stone and oil. ` 

Head lining to receive same treatment as applied to steel 
dining and private cars. Eleven days consumed to finish 
this class of car, followed By two days for trimming, and 
O. K. on the fourteenth day. 


Woop CoAcH 


Wood coaches receive the same treatment as wood dining 
cars, in and outside, roof, trucks, underneath work, etc. 


Woop MAIL, MAIL AND BAGGAGE, AND BAGGAGE CARS 


Outside Operations—When necessary to burn paint, which 
is very rare due to the use of body color in oil, the follow- 
ing operations to be applied: First day—Burn off paint. 
Second day—Sanded by carpenters. Third day—Prime with 
body color in oil. Fourth day—Putty and knife in if neces- 
sary. Fifth day—Sand paper and coat of body color in oil. 
Sixth day—No operation. Seventh day—Coat of body color 
in oil. Eighth day—Letter. 

Roof and deck to receive the same treatment as accorded 
wood coach. Trucks and platforms and underneath work to 
receive same treatment as accorded wood coach. Inside to 
receive same treatment as accorded steel type of this class of 
cars. 


Schedule of Class B Repairs 


STEEL DINING OR PRIVATE CARS 


Outside Operations—Car to be washed; after necessary re- 
pairs are made the following treatment to be accorded: First 
day—Prime new or bruised parts. Second day—Touch up 
parts with surfacer. Third day—Putty and knife in parts. 
Fourth day—Sand and color. Fifth day—Second color. 
Sixth day—Letter. Seventh day—Varnish. Eighth day— 
No operation. Ninth day—Varnish. 


Inside Operations—First day—Prime new or bruised 
parts. Second day—Touch up parts with surfacer. Third 
day—Putty and knife in parts. Fourth day—Sand and 
ground color parts. Fifth day—Grain parts. Sixth day— 
Varnish newly grained parts. Seventh day—Varnish all over. 
Eighth day—No operation. Ninth day—Rub with pumice 
and water or oil. 

Roof to receive two coats of standard roof paint. Deck 
to receive two coats of body color in oil. Trucks, platforms 
and battery boxes to receive one coat of enamel. Under- 
neath work to receive one coat of oil color. Nine days con- 
sumed to finish this class of car, followed by two days for 
trimming, and O. K. on the twelfth day. 


STEEL CoAacH 


The outside operations on a steel coach to be the same as 
those on dining and private cars. 

Inside Opervations—F irst day—Prime new or bruised parts. 
Second day—Touch up with surfacer. Third day—Putty 
and knife in parts. Fourth day—Sand and touch up new 
parts with color. Fifth day—vVarnish all new work. 
Sixth day—Stand to dry. Seventh day—Varnish whole car 
if necessary. 

If rubbed finish is desired, stand to dry at least 48 hours 
before this operation. Roof to receive two coats of standard 
roof paint. Deck to receive two coats of body color in oil. 
Trucks, battery boxes and underneath work, one coat of oil 
color. Platforms, one coat of enamel. Nine days consumed 
to finish this class of car, followed by two days for trimming, 
and O. K. on the twelfth day. 
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STEEL OR Woop Matt, MAIL AND BAGGAGE, AND 
BAGGAGE CARS 


After the car is washed and necessary repairs made, the 
following treatment to be accorded: First day—New or 
bruised parts touched up with body color, in oil. Second 
day—Putty. Third day—Sand and coat of body color in 
oil. Fourth day—No operation. Fifth day—Coat of body 
color in oil. Sixth day—Letter. 

Roof to receive two coats of standard roof paint. Deck to 
receive two coats of body in oil. Trucks, battery boxes and 
underneath work, one coat of oil color. 

Inside Operations—First day—New or bruised parts 
touched up with color. Second day—Putty. Third day— 
Sand paper, putty, and coat of baggage or mail car color. 
Fourth day—No operation. Fifth day—Coat of baggage or 
mail car color. Sixth day—Paint steam coils and guards, 
and necessary stenciling. 

Six days to be consumed to finish this class of car, fol- 
lowed by one day for trimming, and O. K. on the eighth day. 


Class C Repairs D 
STEEL or Woop, DINING oR PRIVATE CARS AND COACHES 


Car to be washed. After necessary repairs are made the 
following treatment to be accorded: Outside of car, new or 
bruised parts touched up with primer and surfacer, puttied, 
sand papered and cut in with color around letters and num- 
bers. Apply one coat varnish. Roof to receive two coats of 
standard roof paint. Deck to receive two coats of body color 
in oil. Trucks, battery boxes and underneath work, one coat 
of oil color: Platforms, one coat of enamel. 

Inside Operations—To be touched up and given only suf- 
ficient operations to make presentable and maintain railroad 
company’s standard. Six days consumed to finish this class 
of cars, followed by one day for trimming, and 9. K. on the 
eighth day. 

Shopping 


We would recommend that all first class E steel ar 
wood, be returned to the shops for attention at the” expira- 
tion of 15 months. All second class equipment should be re- 
turned to the shops for attention at the expiration of 18 


months. 


All others, such as, excursion cars, etc., should be returned 
at the expiration of 21 months. 

The members of the committee were D. C. Sherwood 
(N. Y. C.), chairman; W. N. Lamb (Penn.), M. Thierry 
(N. & W.), Thos. Marshall (C. P. R.) and W. Mollen- 
dorf (I. C.). 

Discussion 


Some objection was raised to the specific time allowances 
given by the committee. In answer, the chairman explained 
that the schedules were intended to meet average conditions, 
and were merely something to aim at, but that allowances 
could be made for conditions which made it impossible to 
meet them in detail. 


Other Reports and Papers 


Reports were also presented on Standards, Tests, and 
Safety and Sanitation. During the opening session the asso- 
ciation was addressed by F. W. Brazier, assistant to the 
general superintendent rolling stock, New York Central. on 
the importance of Loyalty to the attainment of success. Mov- 
ing pictures were also presented, by the Pullman company, 
showing the development of railroad cars, and the process of 
building Pullman sleeping cars. Abstracts of the above re- 
ports will appear in a later issue. 


Election of Officers. . 


The following officers were elected for next year: W. A. 
Buchanan (D. L. & W.), chairman; F. W. Bowers (Erie), 
first vice-chairman; A. E. Green (C. & N. W.), second vice- 
chairman. 


Gasoline Motor Coach for the C. & N. W. 


Trial Run Shows Practicability of Synchronized Double Motor Drive | 


and Double 


CHICAGO & NORTH WESTERN passenger coach 
A of wood construction has recently been equipped with 

two gasoline motors, each driving on one of the trucks, 
by the Oneida Manufacturing Company, Green Bay, Wis. 
This arrangement of separate driving units has been made 
possible by the development of a system of synchronized 
electro-pneumatic control, installed in each end of the car so 
that it may be operated with equal facility in either direc- 
tion. 


The car recently made a trial run from Green Bay, Wis., 


to Pulaski, and return, after which it was turned over to the 
Chicago & North Western for further test under service con- 
ditions. On the trial run the easy riding qualities of the 
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End Control 


was also noticeable on the trial run when the two pairs of 
driving wheels slipped in starting the loaded freight cars. 
It is believed that this condition can be improved by using 
larger steel wheels, instead of the present 33-in. cast iron 
wheels, and four wheel trucks in which a greater proportion- 
ate weight of the car will rest on the drivers. 


Advantages in Design 


The following are some of the advantages which the de- 
signers have endeavored to attain with the motor equip- 
ment applied to this car: (1) Safety of operation, secured 
by applying motor equipment to standard railway cars with 
no essential change in the car design; (2) reliability, ob- 
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Fig. 1—Motorized Passenger Coach of the Chicago & North Western Ready for Branch Line Service 


car and absence of vibration were noticeable, even at 45 miles 
an hour, the highest speed attained. The run was informal, 
no records being kept of speed, fuel consumption, tempera- 
tures, etc., but the car demonstrated its ability to run with 
either one or both driving motors in operation, when con- 
trolled from either end. A speed of about 20 miles an hour 
was made on the maximum grade of 0.7 per cent. 

An interesting feature of the trial was the switching 
demonstration in which the coach was coupled to two loaded 
50-ton box cars, which it readily moved back and forth on a 
siding. After the cars were started one motor was stopped 
and the other proved sufficient to keep them in motion. 

This car has not been in service long enough to prove the 
present arrangement the most desirable in every detail. The 
two motors, for example, develop 70 hp. each and, with a 
loaded car weight of about 71,000 lb., the total weight per 
hp. is over 500 lb. If the car proves to be under-powered, 
higher rated motors can be readily applied, as the clutches 
and transmissions have been designed to transmit 140 hp. to 
each truck if necessary. A lack of adhesion to the rails 
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tained by using well established standard units for the 
motors, transmissions, clutches, air compressor, electric gen- 
erating set, etc.; (3) low initial cost, by installing these 
standard units on equipment already owned by the railroads; 
(4) economy and flexibility in operation by using two rela- 
tively light, high-speed motors to get the car up to speed 
and then cutting out one; (5) electro-pneumatic, synchro- 
nized motor control, maintaining the speeds of the two motors 
the same within extremely close limits, well within the re- 
quirements for motors driving separate axles; (6) double 
end control, eliminating the necessity of turning the car at 
the end of its run, either on a turntable or wye; (7) arrange- 
ment for two or more cars to be coupled as multiple units 
and operated by a single motorman from the front end; (8) 
provision of two power units, enabling the car to reach its 
destination with one motor driving should the other be 
come disabled; (9) a minimum number of gears in the trans- 
mission, always in mesh, reducing friction loss and prevent- 
ing shifting or clashing of gears; (10) motor units readily 
detachable for repair or replacement. Should a number of 
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these cars be placed in branch line service from one terminal, 
one additional power unit can be repaired and kept in re- 
serve, being quickly applied in case of emergency. 


Description of Motor Equipment 


The car selected by the Chicago & North Western for the 
application of Oneida motor equipment was the wooden frame 
coach No. 2680, equipped with six-wheel trucks, 33-in. cast 
iron wheels and 41%4-in. by 8-in. journals. This car weighs 
62,000 Ib. and seats 60 people. Fig. 1 gives the general ap- 


pearance of the car, the pilot, the easily-detachable headlight, 


the horn and one radiator on the roof being plainly evident. 
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tion with a bus type generator. Both the starter switch and 
carburetor choker are of the Oneida remote controy type. 
Pneumatic speed regulation is provided and a hydrostatic 


COMPARATIVE Motor aND Car SPEEDS 
Speed of engine in R. P. M. 


1,000 1,500 
5.64 


Speed of car in miles per hour 500 
lst speed ise ciyice tees bie x es 1.88 3.76 . 6.58 8.3 
2nd speed ......cccccccccccccs 491 9.82 14.73 17.18 21.6 
3rd speed woos 5.20% Cacia deaeas 9.82 19.64 29.46 34.37 43.2 


governor gives uniform control from 250 r.p.m. to 2,200 
r.p.m., the maximum speed. The air cleaner is of the centrifu- 
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Fig. 2—Plan and Elevation Showing Arrangement for Double Motor Drive and Controls 


The arrangement of the driving mechanism and auxiliary 
uaits used on the car are plainly shown in Fig. 2. 
Practically no change was made in the internal arrange- 
ment of the car in applying motor equipment with the ex- 
ception that the longitudinal seat in each end was removed 
and replaced by the driver’s seat and control apparatus. 
Referring to Fig. 1, the air reservoirs are shown at AA, air 
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Fig. 3—Elevation Showing One Driving Motor, 


compressor at C, electric generating plant at E, gas tanks at 
GG, auxiliary reservoir at R and driving motors at MM. 
The driving motors are Model 6-B, Continental Red Seal, 
rated at 70 hp. at 2,200 r.p.m. They are of the six cylinder 
type with 3-314-in. bore and 5-in. stroke. The comparative 
motor and car speeds are shown in the accompanying table. 

A Bosch high tension ignition system is used in conjunc- 


gal type. A Cotta unit power plant transmission is used, the 
gears, which are constantly in mesh being provided with slid- 
ing clutches. The gear ratios are: Low, 5.2 to 1; second, 2 to 
1; high, 1 to 1. Detlaff disc type clutches are used, having 
nine discs, pneumatically controlled. 

Synchronizing is accomplished through the medium of 
equalized air pressures. The selection of the gears only is 


Universal Joint and Gear Connection to the Axle 


accomplished through low voltage solenoid operation, while 
the work of shifting is performed by air pressure. The 
hydrostatic governor is directly connected to the water jacket 
of the motor, the pressure in the water jacket depending on 
the speed of the motor. The counteracting pressures which 
regulate the speed of the motor from the operator’s control 
are produced by compressed air. This is the type of construc- 
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tion which makes it practicable to utilize a number of power 
cars in a train, all of which are controlled from one station 
by one operator. | 

The clutch and gear shift mechanism are pneumatically 
operated in unison. A double reduction gear is used on the 
axle, arranged for equal speeds in either direction with pneu- 
matic reversing control; the ratio is 5 to 1. The tongue arm 
is spring-mounted to the truck frame and the suspension is 
such that the unit can be quickly removed or installed. The 
gasoline tank capacity is 52 gal. per motor unit. 

A Modine-spirex double core radiator for each unit is 
mounted on the roof. The fan is provided with electric 
thermostatic control whereby it cuts in at 160 deg. F. and 


Fig. 4—Duplicate Controls Are Located in Each End of the Car 


cuts out at 150 deg. F., independent of motor speeds. During 
the trial run this fan started as soon as the car stopped but 
while the car was in motion sufficient air passed through the 
radiator to keep the cooling water temperature below 150 deg. 
F. A centrifugal pump circulates the water in the cooling 
system, which has a capacity of 20 gal. Special arrange- 
ments are made for operating in low temperatures. 

The speed control is pneumatic, operated either by hand 
lever or foot pedal. The pneumatic gear shift and clutch 
are also operated by a hand lever. The gear selection, motor 
start and stop control are operated by hand levers and inter- 
locked with the pneumatic control to make the arrangement 
positive and fool proof. 

The air brake equipment is of the Westinghouse type and 
consists of a two-cylinder, 10-in. compressor, directly con- 
nected to a 11%-hp. 110-volt motor, equipped with the neces- 
sary regulating and controlling valves, two 14-in. by 48-in. 
air reservoirs and a standard controlling valve. On the car 
illustrated, brake shoes are applied on four wheels of each 
truck. The brake control system is arranged for both auto- 
matic and straight air application. 

The car carries a Kohler four-cylinder, 2,500-watt, 110- 
volt, direct current, generating set which furnishes current 
for the interior lights, ventilating fan, headlight, radiator 
cooling fan and air compressor motor. This generating set 
is automatic in operation. Whenever a switch is turned on 
the generating set starts. All the accessories are thus 
separated from the power motors which need not be operated 
simply to provide air pressure or electricity. Moreover, a 
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uniform speed of the air compressor is secured and there 
is no need of large storage battery capacity. This car is 
equipped with one small 24-volt battery. A double air- 
operated sander, Golmar automatic bell ringer, 250-watt 
headlight with dimmer and Strombos whistle complete the 
equipment of the car. 

An operator’s compartment, located at each end of the car, 
is enclosed by curtain M, Fig. 4. Two tell-tale lights A are 
provided to indicate whether or not both motors are operat- 
ing; B is the air brake valve; C, the clutch throw out and 
gear shift; D, the duplex air brake gage; E, the electric speed 
selector; F, the sander valve; G, the governor valve, and H, 
the air-operated bell valve. 


New Lock Lifter for Type D 
Coupler 


TYPE D Couplers have occasionally given trouble in ser- 
vice on account of the lock lifter working out of the lock 
causing the coupler to become inoperative. In order to cor- 
rect this, the Mechanical Division of the American Railway 
Association has brought out a new design of lock lifter as 
announced in the following circular issued by the division. 
The Committee on Couplers and Draft Gear has had called 
to its attention recently some trouble with the lock lifts of 
the D couplers, wedging or sticking when the coupler is in 
locked position. In extreme cases, the lifter could not be 
raised sufficiently to unlock the coupler, making it necessary, 
therefore, to remove the coupler from service. 
An investigation of this trouble developed that the lifters 
of a few of the D couplers were working their way down 


-— 


Fig. 1—Lock Lifter Out of Place, Making Coupler Inoperative 


under the anti-creep ledge as indicated on Fig. 1 which shows 
this development in a coupler removed from service. This 
condition is brought about by extreme wear combined with 
minimum gage parts in the coupler. 

In order to overcome this trouble, the design of lifter has 
been slightly modified to compensate for wear that has de- 
veloped and application of the modified lifter to couplers 
giving trouble in service has corrected the same. Fig. 2 
shows the relation between the lifter and anti-creep ledge 
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with a modified lifter applied to a coupler that was giving 
trouble in service. Fig. 3 shows the new and the present 
design of the lifter and will be of assistance in distinguish- 
ing the two designs. The modified lifter is interchangeable 
with the present design and all lifters manufactured in the 
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Fig. 2—New Design of Lock Lifter in Type O Coupler 


future will be of the modified design. This modified design 
of lock lifter is designed as the D coupler lock lifter 


No. 2. 
When D couplers are found to be inoperative on account of 


Fig. 3—New Lock Lifter for Type D Coupler (at left) Compared 
with Former Design (right) 


the lifter wedging, as above indicated, the modified design of 
lifter should be applied. The coupler manufacturers are in 
position to make immediate deliveries on the modified 
design. 
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Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Responsibility for Failure to Stencil Air Brake Clean- 
ing Date 


The Philadelphia & Reading made a repair card showing 
the cleaning of the cylinder and triple valve of Bessemer & 
Lake Erie car No. 9560 on January 29, 1921. The New 
York Central made a repair card dated September 16, 1921, 
showing the cleaning of the cylinder and triple of the same 
car, on account of “no date.” The car returned to the 
home line on March 6, 1921. The owner requested the 
Philadelphia & Reading to cancel its charge for the repairs 
reported on January 29, on the ground that the repair men 
had failed to stencil the car, thus giving the New York 
Central the right to re-stencil and render bill. The Phila- 
delphia & Reading refused to grant this claim on the ground 
that the New York Central did not make proper effort to 
locate the stenciling and because the owner failed to secure 
joint evidence when the car returned home, as required 
in Rule 13. The Bessemer & Lake Erie maintained that 
the absence of stenciling upon a car to show when the triple 
was last cleaned cannot be considered improper repairs, that 
the absence of the stenciling made the car subject to clean- 
ing at the owner’s expense and that no further responsibility 
rested upon the interchange inspector or any other inspector. 
This road also pointed out that Rule 90 provides that the 
billing repair card of an intermediate line shall be final and 
shall perform the same function as a joint evidence. 

The Arbitration Committee decided that: “In a case of 
this kind car owner cannot be expected to obtain joint evi- 
dence on arrival of car home. Rule 90 applies. The con- 
tention of the Bessemer & Lake Erie is sustained.”—Case 
No. 1251, Bessemer & Lake Erie vs. Philadelphia & Read- 
ing. 


Substitution of Steel Tired for Wrought Steel Wheels, 
Improper Repairs 


The Bessemer & Lake Erie received its car No. 80934, 
December 5, 1920, with two pairs of steel tired wheels in 
place of the wrought steel wheels standard to the car. A 
joint evidence card was obtained and presented to the North- 
ern Pacific, which had applied the wrong wheels on August 
31, 1920. The Northern Pacific refused protection because 
of the extensive use of steel tired wheels and the common 
practice of substituting one type of wheels for the other in 
both freight and passenger equipment. The owner contended 
that the A.R.A. rules did not permit the substitution of steel 
tired wheels for other wheels, and that no wheel could be 
substituted for the wheel standard to the car, provided that 
the wheel standard to the car was an A.R.A. standard. The 
Northern Pacific stated that “There is no question but that 
steel tired wheels are a much better and safer class of 
wheels than the cast steel wheels which are considered to 
be amply safe for use in freight equipment.” The owner 
maintained that steel tired wheels were only used in loco- 
motive and other special service, and were not considered 


698 


safe any longer for freight service. On this the Bessemer 
based its claim that the steel tired wheels should be charged 
out at normal prices as scrap wheels, and credit allowed 
for the same amount at the time of removal and scrapping 

The Arbitration Committee rendered the following decision: 
“Wrought steel wheel is A.R.A. standard. Substitution of 
steel tired wheels constitutes improper repairs, and the road 
making the repairs is responsible per Rules 16 and 87.”— 
Case No. 1257, Northern Pacific vs. Bessemer & Lake Erie. 


Net Store Department Costs Applicable on Non- 
Standard Roof 


Northern Pacific box car, No. 43809, underwent heavy re- 
pairs at the Louisville, Ky., shops of the Louisville & Nash- 
ville. The repairs included the renewal of one complete out- 
side Murphy improved X.L.A. metal roof, for which a charge 
of $108.47 was assessed, based on actual store department 
costs. The Louisville & Nashville contended that it was 
justified in charging the above amount, inasmuch as this was 
non-A.R.A. material and the repairs as made were au- 
thorized. It was also contended that the L. & N. was not 
aware at the time the repairs were being made, that the car 
owner’s standard was not being maintained, as the roof re- 
moved was badly corroded and it was impossible to tell the 
gage of the iron. The Northern Pacific claimed it had been 
sufficiently penalized in being required to accept a non- 
standard roof without the additional penalty of having to pay 
100 per cent more than the price of the standard roof; that 
galvanized iron roofs, which could be purchased at a cost 
of $57, were standard to this car, and, that the price of the 
material applied should not exceed the cost of the standard 
roof. It also thought it necessary to have some kind of 
restrictions to protect the car owner against the applica- 
tion of expensive specialties. 

The Arbitration Committee decided that: The bill of the 
Louisville & Nashville on basis of their net store department 
cost is sustained.”—Case No. 1258, Louisville & Nashville 
vs. Northern Pacific. 


Bill for Improper Roof Repairs Confined to Labor 


On October 17, 1920, the St. Louis-San Francisco for- 
warded to the Central of Georgia a joint inspection certificate 
covering defects requiring the renewal of underframe sills, 
body posts and braces, and decking and siding to the extent 
of practically rebuilding the superstructure of the car. The 
certificate, however, did not specify any roof defects. The 
estimated cost of repairs was labor, $280; material, $450. 
Through the oversight of the foreman in rendering the joint 
inspection statement and subsequent defects found upon dis- 
mantling the car, the final cost of repairs amounted to $1,213.- 
72. The Central of Georgia refused to grant the St. Louis- 
San Francisco authority to bill for the full amount, and held 
that road to the amount of their original estimate, plus the 
$50 tolerance allowed by the rule. Among the additional 
items was the renewal of the roof. Instead of ordering a 
metal roof from the car owner, the foreman equipped the 
car with a double-board roof. On arrival of the car home 
the Central of Georgia claimed improper repairs and a de- 
fect card was issued, on which a bill was rendered in the 
amount of $144.63. The St. Louis-San Francisco claimed 
that under the rules, the repairing road should be reimbursed 
for the labor and material expended in making improper 
repairs and that, upon correction of such repairs, the car 
owner shall recover on the authority of the defect card. 

The decision of the Arbitration Committee stated that the 
bill of the Central of Georgia for improper repairs should 
be confined to labor only, according to Rule 88.—Case No. 
1259, St. Louts-San Francisco vs. Central of Georgia. 
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Cleaning Air Brakes More Than Once Within 60 Days 


The Midland Valley was billed for cleaning the air brakes 
on its car No. 3828 by the Southern Pacific three consecutive. 
times within a period of 40 days. On April 11 the Southern 
Pacific made repairs to this car at its Sacramento, Cal., 
shops, a part of which was for cleaning, oiling and testing 
the cylinder and triple. On May 11, the same road made 
the same repairs at its Mojave, Cal., shops and again on 
May 21 at its Tucson, Ariz., shops. The car was in con- 
tinuous service on the Southern Pacific Lines during this time. 
Objection was made to the frequency of these charges by the 
Midland Valley, which contended that if the work had been 
properly performed in the first instance, the two subsequent 
cleanings should not have been necessary. The Southern 
Pacific claimed that while the triple valve may not have been 
as dirty as it would have been had it been in service several 
months, it could accumulate enough dirt to render it inopera- 
tive; that scale or grit might be blown into the triple from the 
branch pipe at any time. 

The Arbitration Committee’s decision states that: “In 
such cases where the air brakes have been cleaned more than 
once on the same road, within 60 days, the expense of such 
cleaning should be assumed by the handling line. There- 
fore, charge for cleaning air brakes May 11 and May 21, 
1921, should be withdrawn.”—Case No. 1260. Midland 
Valley vs. Southern Pacific. 


Responsibility for Damaged Car Due to Weak 
Construction 


Pere Marquette box car No. 31132, 60,000 Ib. capacity, 
was damaged while being handled in a Lehigh Valley train 
going up the mountain at Kelly’s Run, October 20, 1921. 
There were 77 cars in the train, this car being the forty- 
eighth car from the head end. There were two engines ahead 
and one pusher engine behind, which did not have the air con- 
nected to the train. The train parted between the sixth and 
seventh cars, which caused the air to go into emergency. 
The body of the Pere Marquette car was crushed, humped in 
the center and the sides bulged out. After the strain of the 
train was released, the center of the body of the car dropped 
down on the track, due to the weight of the load. There were 
no wheels derailed, neither was the body of the car off 
center. 

The total cost of the repairs was estimated by the Lehigh 
Valley at $1,221.60. The Pere Marquette objected to 
this amount, contending that after the train broke in two, 
the pusher engine, not being affected by the emergency ap- 
plication of the brakes, continued shoving the remaining cars, 
thereby causing the damage. It maintained that where it is 
necessary to handle trains in this unusual manner the han- 
dling line should be responsible to the owner for damage 
done to their equipment; that the fact that the body was en- 
tirely destroyed and the center of the car crushed and down 
on the rails, indicated rough handling, and that the owner 
should not be put to the expense of rebuilding or settling on 
a salvage basis. The Lehigh Valley stated that examination 
showed the car had 5-in. by 8-in. center sills to which the 
emergency draft arms were applied. These sills were ap- 
parently the original sills applied when the car was first built. 
It contended that the destruction of the car was due to its 
light center sill construction which failed in ordinary han- 
dling of the train. 

The Arbitration Committee decided that: ‘The car was 
damaged as the result of an emergency application of the air 
brakes, due to parting of the train. There was no evidence 
of derailment or other unfair usage. Therefore, the damage 
to the car is the owner’s responsibility.”"—Case No. 1261, 
Lehigh Valley vs. Pere Marquette. 
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Locomotive Scheduling at the Silvis Shops 


Part 4—Performance 


New Schedule System Designed to Provide Centralized Control of Production and 
Accurate Cost Data. 


By L. C. Bowes,* G. F. Sandstrom + and H. K. Robinsont 


N the previous articles the complete cycle of centralized 
production and cost control have been outlined, and the 
potentialities of that within itself have been indicated. 

The biggest of all problems now presents itself, namely, that 
of cutting in and establishing the required functions and 
routine together with building up and unifying the personnel 
of the required organization. The problem divides itself 
into two main divisions—which are: 

1. Technical. 

2. Morale. 

While the technical end is extremely difficult to establish, 
this difficulty is secondary to the possible difficulties en- 
countered in creating the proper morale which, after all, is 
the keynote to the success of any endeavor irrespective of any 
other features that the endeavor may have to recommend it. 


High Morale Essential for Successful Operation 


Too much stress cannot be laid upon the fact that in the 
absence of this unified organization and high morale, failure 
only can attend the endeavor, even though: the principles 
adopted and details established be perfect within themselves. 

In order to obtain the necessary morale for the successful 
operation of any new organization it requires— 

1. The complete understanding and faith of everyone 
connected therewith, not necessarily as to details but as to 
the principles involved, and the potentialities possible from 
the standpoint of true management. 

2. The complete delegated authority to and co-operation of 
all officers and division heads connected therewith, together 
with a hearty and active support of the management as a 
whole. 

While it seems unnecessary to point out that many hard- 
ships and discouragements are contended with establishing a 
re-organization program, the fulfillment of the requirements 
enumerated above is of vital necessity in order that such 
hardships and discouragements be surmounted and the pro- 
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gram carried to completion in the most successful and har- 
monious manner. 

While it appears that the above is a digression, the object 
in bringing out these salient and necessary factors is be- 
cause of the fact that there is always a danger of treating 
any new endeavor as a mystic and not understandable unique 
cure-all. There is a proneness in human nature, when the 
“new” presents itself, to sit on the side lines and clamor for 
immediate and tangible results. Such cannot be the case, 
however, as by reading the foregoing articles, it can be very 
well seen that centralized production and cost control has no 
mystic power, but consists of nothing more nor less than 
Common Sense Systematically Applied. Further, it may be 
seen that immediate and tangible results cannot be expected, 
but the success lies in recognizing the potential possibilities. 
By the same token, it is most unfair to attempt to measure 
the success and correctness of principles involved and de- 
tails established by the immediate returns. This is due to 
the fact that it is not possible to apply any one complete 
program at one time, for as it is well known, and by reason 
of engineering procedure, the real and final program must 
evolve itself and find its own operating level under the con- 
ditions necessary and peculiar to the particular activitv. 
Therefore, the only attempt has been to outline a program 
which is correct in principle, leaving the measure of actual 
results and routine to the time when the momentum created 
will swing itself into its own course. 


Maximum Daily Output Obtained under Unit System 


The proposed measure of output will be based on the 
analysis and creation of a capacity measured by average 
standard unit man-hours, instead of actual number of locomo- 
tives as heretofore. Further, instead cf making a supreme 
effort on monthly locomotive output, such effort should be 
concentrated on a maximum daily production. Thus it is 
seen. by such a program of maximum daily production, the 
monthly output will automatically take care of itself, such 
monthly output being merely a post-mortem teflection of the 
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accumulated daily production. This results in a more uni- 
form flow of output, and eliminates the “end of the month” 
spasm to meet scheduled output so common in railroad re- 
pair shop practice. 

However, in order to accomplish the maximum of daily 
output, the condition forces itself into a balance of the several 
major progressive operations, which are in the main— 

Group 1—Locomotives in process of stripping. 

Group 2—Locomotives blocked and in early stage of re- 
pair. 

Group 3—Locomotive boilers tested o. k. signifying boiler 
work complete. 

Group 4—Locomotives on wheels in final stages of repair. 

Group 5—Locomotives breaking in. 

The correct balance of all of these groups directly affect— 

Group 6—Locomotives o. k. to Transportation Depart- 
ment. 

Thus it is very evident that, in order to meet and obtain 
a true reflection of these conditions, the unit system is the 
only one that lends itself to correct visualization. By virtue 
of correct visualization, which presupposes daily rather than 
monthly blanket scheduling, it makes possible the opening 
up and immediate remedy of all delays to production. By 
means of this daily scheduling, certain geometric formations 
of the red tickets on the master schedule board (See Fig. 1, 
July issue) indicate without further analysis the balance 
of the sequence of the several progressive operations. For 
example; if the formation of the red tickets is that of an in- 
verted triangle, with the lower point of the triangle on the 
last division of scheduled operations, and the heavy portion 
of the triangle in the first division of schedule operations, it 
is reflected immediately that the shop is in a reverse condi- 
tion and the groups aforementioned are not properly balanced. 
For proper balance, which means uniform output, the position 
of this triangular formation should be such that the point is 
on the first division of the scheduled operations and the heavy 
portion of the triangle is on the last division. 

While it should be remembered that there should be no 
red tickets, however, this example is merely brought out 
to show that the latter formation reflects a condition which, 
no doubt, is possible of immediate remedy, inasmuch as the 
heaviest work has already been completed. 

Another great factor in daily scheduling and subsequent 
performance is brought out by the fact that the master sched- 
ule board is a graphical representation of the paths of progress 
of the locomotives in the shop, and any interference of these 
paths, one with another, reflects immediately without further 
discussion, a physical interference of work in the shop. Such 
interference could not possibly have been apparent until it 
actually occurred, unless by some such means of graphical 
reflection it could have been predetermined. 

The reason for laying stress on the connection between 
performance and daily scheduling is that, no routine forms 
are necessary with the exception of the two already existing 
forms, namely, production and material tickets which are 
always necessary in any shop under any system. 

Such a system as it,has been attempted to describe in its 
elements and basic features is all very well within itself. It 
is a means of providing for necessary intensified functions 
and routine, which, combined with the proper operating 
policy, permits of a program of maximum production. 


Manufacturing Separated from Stripping and Erecting 


The general procedure common to a railroad locomotive 
repair shop is as follows: The locomotive is brought into 
the shop, stripped and parts stripped distributed to the 
various departments for replacement or repair. When such 
activities have been completed, parts are again assembled 
and placed on locomotive. It can be readily seen that such 
a procedure is of necessity a direct hindrance to speedy 
output, in that the locomotive is held out of service until 
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repairs or replacement of parts have been made. This 
hindrance is a result of failure to open up and intensify on 
each particular endeavor. 

Therefore, the thought presents itself of the possibilities 
of a radical departure and extreme program, whereby all 
activities would be opened up, and would be intense within 
themselves and have no immediate relation with each other 
but would solve the problem of speedy production. This 
necessitates primarily the forming of two general and distinct 
divisions of locomotive repairs, which are— 

1. Manufacturing: a—New parts; b—Repairing old parts. 

2. Stripping and erecting. 

The manufacturing endeavor will be carried on irrespective . 
of locomotives currently in the shop, but will be based upon 
a blanket program of having necessary parts ready to apply 
to locomotives when they do reach the shop. Further, the 
capacity of such manufacturing activity is entirely separate 
from the locomotive capacity of the repair shop. 

By the same token, the locomotive capacity is irrespective 
of the manufacturing division. Therefore, the output of 
locomotives under such a program assumes a new and startling 
aspect, in that the measure of capacity will be governed by 
the capacity of stripping and erecting only. 

Applying this program to a shop built for an output of 
60 locomotives per month under the heretofore generally 
accepted measure of capacity, and remembering that the 
manufacturing problem becomes a problem of itself, such a 
shop has a potential capacity of 180 locomotives per month. 

For example; it is generally conceded that the time of re- 
pairing a locomotive may be divided as follows: 


Stripping «i202 ean Vanes 10 per cent 
Repairing 44 tact iw ee cages 67 per cent 
Brettn@ c oai:50 siueueutsadtak on 23 per cert 

TT tal isc 20. 24 oe ewes 100 per cent 


Thus it is very evident from applying this new program 
that the locomotive production is increased in the ratio of 
three to one, or that 67 per cent of the time (roughly two- 
thirds) has been eliminated so far as locomotive capacity is 
concerned, and has been taken care of by the manufacturing 
capacity. Such a program presupposes a very careful 
analysis and an established schedule of shopping which must 
be strictly adhered to. This program has been exploi‘ed at 
this time in the extreme and any practical application will 
find its own level as governed by existing conditions. 

This article concludes the attempt to bring out the salient 
and controlling features, as governed by the basic principles 
of true management, as applied to the repair of locomotives. 
Constructive criticism is invited with the hope that something 
tangible will be accomplished in bringing about a solution 
to a problem which has been paramount for many years. 


Tapping a Boiler Staybolt Hole in Close Quarters 


Setting Valve Gears 


of the Radial Type’ 


A Rapid Method of Setting and Adjusting Radial Valve Gears 
Without Rolling the Wheels Is Described 


By S. P. Kennedy 


HE quickest method of setting and adjusting the dif- 

T ferent types of radial valve gears without resorting to 

rolling the wheels is based on the method in which the 

gear was originally designed for its particular type of 
locomotive. 

Many methods of setting valves are in use, commonly 
known as squaring valves, trailing valves and the like, but 
such methods do not always keep the locomotive from 
“limping’—a common name for an engine with valves which 
cut off unequally, such as two large exhausts and generally 
two small ones. 

The average erecting shop man is accustomed to being 
shown instead of being told. As drawings are the universal 
language and speak for themselves, seven have been arranged 
to show clearly each operation in setting the valve to get 
equal lap and lead and equal cut-off; that is, the cut-off 
for which the gear was originally designed—say 25 per cent, 
more or less, according to whichever class of service the 
locomotive was designed for. 

It is a well-known fact that no valve gear can be designed 
to give an equal cut-off in all its positions; due to angularity 
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of main rod and eccentric rod. That is why it is best to set 
the valves with equal lap and lead and let the original cut- 
off design take care of itself, for the engineman does not ad- 
just his reverse lever to any one set cut-off. 


Setting Walschaert Valve Gear 


Fig. 1 shows the Walschaert gear with a new main crank 
pin applied and Fig. 3 and Fig. 4 show how the crank is 
set, drilled; reamed and keyway cut at the machine shop 
drill press after the wheels have been removed from the 
wheel press. 

Practically all back shops have blue prints of all their 
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different classes of locomotives, but it is best not to rely en- 
tirely on blue prints as an occasion may occur at an outlying 
point, for example, that a strange locomotive is in for a new 
main crank pin and no blue prints available. Make a 
sketch on the laying-off table or on a piece of boiler steel or 
on any flat surface, as shown in Fig. 5, to actual size or to 
some convenient scale—say 4 in. to the inch—using a pair 
of ordinary trammel points commonly used in laying off 
shoes and wedges. First scribe a circle C equal in diameter 
to the stroke of the piston, for example 32 in. Then draw 
a horizontal straight line which will be called the center 
line of motion. Measure from the center of the cylinder or 
piston rod to the center of the wheels and note if the cylinder 
is on the center line of motion, or if not, the distance above 
it. If above the center line of motion, draw a horizontal 
parallel line the proper distance above it. Next get the 
measurement of the main rod and scribe its length from the 
nearest point on the crank pin circle to the point D on the 
center line of the cylinder. Then draw a straight line from 
the point D to the center of the circle and the point E where 
it passes through the crank pin travel circle will be the dead. 


1— Setting the Walschaert Valve Gear 


center. Another way to obtain the point D is to add one- 
half the stroke of the cylinder to the length of the main rod 
and scribe an arc with this radius from the center of the 
crank pin circle. Next measure from the center of the pin 
in the bottom of the link, or link foot pin, to determine how 
far, if any, it extends above the center line of motion. When 
measuring, it is essential that the link be in the position 
shown in Fig. 1, known as “still valve position.” If the link 
foot pin is above the center line of motion, scribe off a hori- 
zontal line F the measured distance above the center line of 
motion. Then set the trammel points to the length of the 
old eccentric rod, which is accurate enough for this dimen- 
sion, and with one point at the center of the crank pin circle 
scribe the length on the link foot pin line and draw a straight. 
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line G through the two points as shown, in Fig. 5.- From the 
point where this line passes through the crank pin circle, 
measure the distance to the center line of motion and then 


scribe a line H located the same distance back of the quarter | 


or perpendicular line through the same circle, with its other 
point through the center of the circle.’ Scribe the length of 
the crank arm from the point E, which is the intersection of 


CLASS N2S CLASS K2S 


Cenfer of Cylinder 2in. above 
Center Line of Motion. Center 
of Link Foot Pin3'sin.above Center 
Line of Motion. Angularity of Ec- 
centric Rod Ye in. 
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in order to act as a proof line as shown in Fig, 4. The point 
where these ‘two lines ‘scribed on the’ sheet: iron intersect 
should be directly out from the center of the wheel, as showa 
in Fig. 3. If not, knock the crank arm to this position and 
measure out with a square, as shown in Fig. 4. Try the 
Square in all four positions from the wheel center, but be- 
fore doing so the face on axle should be sand-papered clean. 


CLASS HIOS 


Center of Cylinder and Link 
Foot on Center Line of Motion. 
Angularity of Eccentric Rod in 


Fig. 2—Charts Giving Data Required for Laying-out Gears May Be Obtained from the Drawing Room 


the center line of the main rod, with the crank pin circle 
through the last scribed line H. The distance measured 
from this last point J to the center of the crank pin circle 
will be the radius of the circle J in which the crank arm 
pin travels. Scribe this same dimension from the crank arm 
pin center, as shown in Fig. 4, to the piece of sheet iron 
clamped on the crank arm; also scribe as shown in the same 


The same method of setting crank arms is applicable also to 
the Baker, Southern and similar gears. 

To get the next important dimension the still valve must 
be obtained and while obtaining the still valve other parts 
may be checked at the same time as shown in Fig. 1. Clamp 
the bottom arm on the link to some stationary point, the guide 
yoke, for example, and reverse the gear from forward to 


Fig. 3—Locating Crank Arm. 


drawing one-half of the crank pin travel or stroke on the 
same piece of sheet iron. The average mechanic would say 
it is impractical to measure from the crank pin in the case 
of an old pin, as the tendency is to wear out of round, so be- 
fore putting the crank arm on the pin scribe a circle around 
its outer edge, slightly larger than the diameter of crank pin, 


Fig. 4—Locating Centers 


backward positions. Hold the valve rod tram on the rod 
to see that there be no motion of the rod. Should the rod 
move, shift and reclamp the link until it can be reversed 
without moving the valve. It is important while reversing 
that the crosshead be on either front or back end of its stroke; 
that is, the distance from the striking point to the clearance 
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line as shown in Fig, 1. With the link clamped in this 
position, move the crosshead from its forward to back posi- 
tion and scribe the valve rod again. The two points should 
be at an equal distance on both sides of the port opening 
marked as shown, but if not, shorten or lengthen as the case 
may be by applying or removing liners to the valve spool 
inside the chamber, if the valve rod is too close to shorten. 
In no case should the length of the radius rod be altered 
unless it is done to obtain a still valve, as previously de- 


D Center Line of Cylinder 
a. x =f 
hand SS i 4 


Center Line of Motion” 
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mels to measure from this point to the top or bottom of the 
eccentric crank arm travel at the point where it is intersected 
by the line through the center of the circle, which is perpen- 
dicular to the eccentric rod line. Hold the front tram point 
in its place and scribe from top to bottom of this crank 
arm circle, starting and ending on the perpendicular line 
as shown. This set dimension will be the correct length 
of the eccentric rod, or one may measure from this radius line 
to the center of the circle and add this to the length of the 


Fia. 5—Lavying-out Walschaert Gear When No Drawinas Are Available 


scribed in order to have it the correct radius of the link. 
With the wheels under the locomotive and the crank arm in 
place—as shown in Figs. 1, 3 and 4—it will be seen that a 
small block is screwed to the sheet iron clamped to the crank 
arm in order to bring it out to the face of the eccentric crank 
arm pin. The center from the inside of the sheet is trans- 
ferred to the outside of the block, as shown in Fig. 4. This 
is the exact center of the wheel. With the eccentric rod at- 
tached to the link foot, set the trammel points to the center 


trams A in Fig. 1, which will also give the exact length of 
the eccentric rod. With the valve lined up to get equal lead 
on each side of port opening marks, the cut-off will run at 
whatever percentage it was originally designed for. To 
determine if the valve travel will be equal on both sides of 
the locomotive, place both crossheads in the same position 
and swing the link backward and forward with the reverse 
lever in. center, or move the reverse lever until there is no 
motion in the yalve. Then try the other side; if the valve 


Fig. 6—Setting the Southern Vaive Gear 


of the pin in the bottom of the link foot and measure back to 
the center of the wheel scribed on the block. The way in 
which the trams are used is shown in Fig. 1. This is not 
the length of the eccentric rod but the base from which the 
length is obtained. Use the same manner of laying out as 
previously used and shown in Fig. 5. With the eccentric 
crank arm travel scribed as shown, scribe with trams from 
the center of the circle (actual size) to a point on the link 
foot center line. From this last scribed point reset the tram- 


is not still when link is swinging, the radius rod hanger must 
be lengthened or shortened, as the case may be, in order to 
obtain a motionless valve on both sides with both crossheads 
in the same position. 

If blue prints are available, no laying off will be neces- 
sary to obtain the different dimensions. A chart can then 
be made like Fig. 2 showing all the dimensions that are 
necessary to adjust the valve gears correctly. These may 
be obtained from the head draftsman as well as the angu- 
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larity of the eccentric rod for different classes, which is 
important. 


Setting Baker Valve Gear 


The instructions for setting the Baker valve gear are based 
on a ratio, as the reversing gear is standard for all types of 
The method described for setting Walschaert 


locomotives. 
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extension, which is checked with blue print or by laying off. 
Equal travel on right and left sides may be obtained by 
adjusting the adjustable auxiliary reach rod on both sides. 


Setting Young Valve Gear 


Fig. 7 shows how the Young valve gear may be set cor- 
rectly. Proceed as with the Walschaert gear until getting the 


Fig. 7—Setting the Young Valve Gear 


gear may also be used to set correctly and adjust the Baker 
gear. When doing so, no precaution need be used to have 
the crosshead in any one position when obtaining a still valve 
or when equalizing the valve travel on right and left sides 
of the engine. 


Setting Southern Valve Gear 


Fig. 6 shows how the Southern valve gear is adjusted 
correctly by the same principle. The center of the wheel is 
transferred out onto the sheet iron plate clamped to the crank 
arm in the usual manner. The gear is connected up as shown 
in the drawing and clamped to a bar spiked to the floor. 
The center of the back eccentric rod bushing is raised up to 
the center line as shown, or preferably % in. to 1⁄2 in. above 
the center of the wheel to allow for the drop of the locomotive 
when filled with water and in running order.. Next, reverse 
the gear backward and forward until a still valve is found 
by moving the radius hanger rod backward or forward, as 
the case may require. When the still valve is found, with 
the back of the eccentric rod above the center of the wheel 
to allow for settling, scribe the valve rod with the valve rod 
trams. This scribe mark should be exactly in the center 
between the front and back port opening marks. Also tram 
from the pin in the bottom of the radius hanger rod to some 
stationary point, such as the guide yoke. This is to be used 
later in order to get the correct length of the eccentric rod. 
Next unclamp the eccentric rod and lower to the floor and 
move it and the bottom of the radius hanger rod pin until 
the tram points scribed on the guide yoke measure the same 
distance to the radius rod pin as before. This is known as 
the still valve. Hold the radius hanger rod in this position 
and measure from the bottom pin in the radius hanger rod to 
the center of the wheel and add the angular correction of the 
eccentric rod to this, which will be the correct length of the 
eccentric rod. The angular correction is obtained in the same 
manner as with the Walschaert gear. By the eccentric rod 
length we mean the distance from the bottom pin in the 
radius hanger rod back to the eccentric crank pin and the 
length in front of the radius rod will be called lap and lead 


length of the union link—the rod from the crosshead to the 
bottom link foot pin. To obtain this rod’s length scribe on 
the guide, the center or middle of the crosshead’s travel or 
center of the striking points and measure back the distance 


_ C from this center and scribe the angularity of the main rod. 


Place the crosshead in this last scribed position with the 
union link connected to it and with the link clamped in still 
valve position. The union link should then couple up to 
link foot pin. If it is not the right length, shorten or lengthen 
to suit. Should the difference be slight, 1/32 in. or so, the 
main rod can be lined to make up for it. The angularity of 
the main rod is found in the same manner as the angle of 
the eccentric rod, or as shown in Fig. 7. With the links 
in the still valve position on right and left sides, the valve 
rod tram should scribe a line in the middle or center of the 
space between the front and back port opening marks, as 
shown in the drawing. 


Truing Hole In Link Foot on Planetary Internal Grinder 


Octoser, 1923 RAILWAY 


Standard Tool Gages* 
By R. D. Fletcher 


OWIN G to the fact that the average cost of locomotive 

repairs is about 70 per cent for labor and only 30 
per cent for material, it behooves us to watch the time con- 
sumed in stripping, routing work through the machine shop 
and especially the time that is required to machine each par- 
ticular piece of work. It is the writer’s opinion that the 
machine side is one of the leading factors in railroad shop 
output, consequently more time should be devoted to super- 
vision regarding the proper cuts, feeds and speeds required 
for the various classes of work to be done. 

The average machine foreman is kept busy routing work 
and endeavoring to keep up with the erecting shop, and many 
times while doing this he overlooks individual operators. 
Frequently he does not know whether the proper cut, feed 
and speed are used so as to complete each job in the required 
length of time. 


Machine Tool Demonstrator Aids Standardization 


Each large shop should have a machine tool demonstrator 
to regulate the shape and size of tools, also the cut, feed and 
speed of each individual machine. This man should be in 
a position to know the ability of each operator as well as the 
class of work done on each machine. Standard tools are 
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Method of Grinding Highly Important 


The grinding of tools is very important. ‘More tools are 
ruined in every machine shop through the overheating in 
grinding than from any other cause.” There is a general 
idea prevalent that the heat generated in grinding does not 
affect the temper of high speed steel. This opinion is 
reached because cutting tools made of this material will stand 
up and maintain their cutting edge under a red heat which 
would render carbon tool steel useless. The fact is that high 
speed steel can be ruined as easily by grinding as the ordi- 
nary carbon tool steels. High speed tool steel is easily ruined 
by checks and cracks if great care is not observed. This is 
possible with both wet and dry grinding, but it occurs more 
frequently with dry grinding. Most operators cause their 
tools to check by pressing them against the grinding wheel 
hard enough to draw a color and occasionally dipping the 
tool in a pail of water. In wet grinding, the operator must 
remember that the presence of water alone is not a preventive 
to the burning, checking, or cracking of a tool. It is neces- 
sary to use the same ordinary care in the grinding of high 
speed tool steel that is observed in the every-day operation 
of the common machine tools. 

More attention should be given to the loading and glazing 
of grinding wheels, causing the cutting or grinding surfaces 
to become smooth. No grinding can be done under these 
ccnditions and the additional pressure against the wheel only 
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Fig. 1—Gages for Standard Lathe, Planer and Shaper Tools 


required somewhat like the ones used in large manufacturing 
plants today and all tools should be delivered to the tool 
room. One or more men can grind them and keep them al- 
ways in good condition ready for service. The man in charge 
of the grinding should be furnished with a complete set of 
models and blueprints. giving the proper degree of rake, 
side slope and clearance required for the various kinds of 
work that each tool is designed to do. 

Idle machines decrease shop output. To offset this, stand- 
ard shaped tools for all classes of work should be on hand, 
and an ample supply ready for service. The machine op- 
erator can then replace a dull tool with the least possible 
loss of time. 


e Abstract of a paper read before the 1923 Convention of the International 
Association of Railway Tool Foremen by R. D. Fletcher, retiring secretary. 
The gages described have been adopted as standard by some of the leading 
railroads, notably the Atchison, Topeka & Santa Fe. The author desires to 
give credit for much of the data presented to F. W. Taylor’s book “The 
Art of Cutting Metal.” 


serves to increase the friction and generally ruins the tool. 
When ordering grinding wheels for high speed machine tools, 
it is very important to specify the proper grit, grade and 
bond; they should be kept true and running at 5,000 pe- 
ripheral feed per minute. 

Referring to the cuts, feeds and speeds of machine tools 
for regular shop practice, the data given later in the paper 
has been found very practical. Of course, there are times 
when it is up to the operator to increase or decrease the speed 
and feed of a machine according to the class of work that he 
is doing, but generally a heavy feed is worked to a greater 
advantage than a fast speed, especially on rough turning and 
planing. The shapes of tools, illustrated in Fig. 1, pertain 
to roughing tools only, and the angles used for the several 
classes of ordinary shop work are as follows: Cast iron, 8 
deg. clearance, 3 deg. rake and 10 to 15 deg. side slope; soft 
steel, 8 deg. clearance, 8 deg. rake and 15 to 20 deg. side 
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slope; tire steel on wheel lathes, 5 deg. clearance, 5 deg. rake 
and 5 to 10 deg. side slope. Planer and shaper tools require 
only 5 deg. clearance, while the rake and side slope remain 
the same as for turning tools. The side slope on these tools 
is greater than the rake, and the relatively steep side slope 
allows the tools to be more frequently ground without weak- 
ening. The chips also slide off in a line avoiding a tool post 
or holder. Moreover, the tendency of the tool to deflect to 
the side is largely corrected by throwing the pressure line 
within the base of the tool and reducing the feed pressure. 
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Clearance and Back Angle Gage 
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ing locomotive tires, with a 34-in. cut and 3%-in. feed, an 
average of 13 ft. per min. should be made. For every addi- 
tional 1%-in. depth of cut used, reduce the speed about 15 
per cent. Every shop has its own local conditions to meet 


and the above data is only a base from which to work, taking 
machine and shop conditions on the average. 

The greatest amount of time is consumed in getting the 
work finished on the machine side, partly due to the fact that 
the machines are not properly grouped together. Insufficient 
crane service also often delays the work. 


In conclusion, it is 


ed 
- 


NOTE: 
When grinding never press tool against grinding wheel 


hard enough to draw a color on the tool as this will sott- 
en same and draw fhe temper. 


Fig. 2— Method of Using Gages Shown in Fig. 1 


Gage No. 1 to No. 7, inclusive (Fig. 1) are for lathe, planer 
and shaper tools. Gage No. 8 and No. 9 are for wheel lathe 
tools only. Fig. 2 shows the method of using these gages. 
All roughing tools should be forged and ground as near 
the width of the steel as possible thereby allowing a greater 
feed pressure against the side of the tool, greater strength 
for the chip pressure on the top of the tool and a greater 
area for heat radiation. The proper radius of the cutting 
edge for each size of tool is about one-third of the thickness 
of the tool. For example, a 34-in. by 114-in. tool would re- 
quire a 14-in. radius for the cutting edge. To maintain this 
radius, grinding gages can be used to great advantage. 


Data on Feeds and Speeds 


With a 34-in. by 114-in. tool cutting soft steel, such as 
bolts and similar work, using a 1/16-in. cut and 1/16-in. 
feed, an average of 65 ft. per min. should be made. With 
a 114-in. by 214-in. tool turning crank pins, piston rods, 
axles and similar work, using a %-in. cut and 3/16-in. feed, 
an average of 40 ft. per min. should be made. With a 114- 
in. square tool on a boring mill turning or boring gray iron 
castings, using a %-in. cut and 3/16-in. feed, an average of 
40 ft. per min. should be made. With a 114-in. by 2\4-in. 
tool planing cast iron or soft steel, using a 1%-in. cut and 
3/16-in. feed, an average of 35 ft. per min. should be made. 
With a 114-in. square tool, using a square nose for boring out 
tires with a 1/16-in. cut and 14-in. feed, an average of 20 ft. 
per min. should be made. With a 114-in. by 3-in. tool turn- 


the writers opinion that more time and study should be 
given the machine side regarding the proper grouping of ma- 
chines and work to avoid delay in machine output. Work 
can thereby be returned to the erecting shop in a shorter time 
and locomotive out of service time reduced. 


Worn Piston Heads Reclaimed and Made as Good as New by 
Brazing 


< General Foremen’s Convention at Chicago 


Problems of Personnel Receive First Consideration—Address by 
Director General of Railroads 


T was both significant and encouraging to note the atten- 
tion given to methods of training and securing the co- 
operation of shop employees at the seventeenth annual 

convention of the International Railway General Foremens’ 
Association. ‘This convention was held at the Hotel Sher- 
man, Chicago, September 4 to 7, inclusive, and in view of 
the fact that business and labor conditions prevented holding 
a convention during the past two years the officers were 
much pleased with the attendance and interest shown. 


President Wright’s Address 


In his opening address, J. B. Wright, president of the as- 
sociation, spoke in part as follows: 

The International Railway General Foremen’s Association 
will find its efforts valuable largely in the extent to which 
it can induce mechanical department supervisory officers 
to co-operate with officers in other branches of railroad serv- 
ice. We must feel our common responsibility in relation to 
the one thing that railroads have to sell—transportation. 
There is no doubt that our responsibilities are greater and 
our daily problems more complex than they were previous 
to the labor trouble of last year. and the fact that equipment 


will be lost. Fairness and firmness will win and hold the 
respect of most men we may come in contact with. The rail- 
way executives are asking for more mileage, and an improve- 
ment of the bad order cars and locomotive situation which 
necessitates speeding up in every department. Much has 
been accomplished along these lines by stirring up real en- 
thusiasm throughout the entire railroad organization. The 
real problem now is to see that this enthusiasm does not die 
down but that every railroad employee is spurred on to 
greater activity. 


Address by James C. Davis 


On the second day of the convention an address was de- 
livered by James C. Davis, Director-General of Railroads, 
on the subject of “the Responsibilities of American Citizen- 
ship,” of which the following is an abstract: 

The United States today has the most efficient rail trans- 
portation system in the world. Even at present rates, per- 
sons and commodities are transported for less compensation 
than in any other civilized country on the globe. This vast 
system has been largely constructed within the memory of 
many men and women now living. In 1870, five years after 


J. B. Wright (Hocking Valley) 
President 


in general on the majority of railroads is in better condition 
today than it was previous to the strike would indicate that 
these problems are being solved. I do not believe there is 
any one thing more important to the successful operation of 
the mechanical department of the railroads than that of 
proper and efficient supervision. In selecting subordinate 
supervisors, careful and serious consideration must be given 
to their ability. To be a successful foreman at the present 
time requires many qualifications which were given little 
consideration a few years ago. One of the most important 
of the general foremen’s tasks is the proper training of sub- 
ordinate foremen. Being responsible for the output and 
efficient operation of railroad repair shops requires a man 
capable of surmounting any obstacle no matter what it may 
be. Due to direct contact with employees, the foreman’s at- 
titude toward them must be such that he will not only 
gain but retain their absolute confidence. To the employees, 
the attitude of the company is reflected through the shop 
foremen and if foremen practice unfairness in dealing with 
them, the loyalty which is needed most on the railroads today 


G. H. Logan (C. & N. W.) 
First Vice-President 


H. E. Warner (N. Y. C.) 
Second Vice-President 


the close of the Civil War, there were some 50,000 miles of 
railroad in existence. Since that date, covering a period of 
a little more than fifty years, more than 200,000 miles of 
railroad with necessary equipments and terminals, have been 
constructed. 

The money necessary to create this wonderful system has, 
all except for comparatively small donations by various states 
and national government, been furnished by private indi- 
viduals, who invested their private funds in this great and 
necessary improvement, which has been the controlling fac- 
tor in the country’s growth and development. The value of 
this property, resulting from the construction of this vast 
plant, as fixed by the tribunal created by law, is now in ex- 
cess of $19,000,000,000. 

It is quite accurately estimated that the stock and bond 
holders of the American railroads aggregate over two million. 
It is a matter of note that small investors make up the great 
aggregate; investors who have ordinarily paid full value for 
their holdings, under laws recognizing such carrier obliga- 
tions as private property. Persons who have purthased these 
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securities have a private ownership in them, just as a man 
has who owns a home, an automobile, or a farm, and so long 
as we have a constitution and courts to adminster the law 
of the land, this private ownership will be recognized and 
protected. 

Every one concedes that an adequate system of transporta- 
tion, highly maintained and efficiently operated, is absolutely 
essential to any sort of national prosperity and progress. 
Railroads cannot be efficiently operated unless their income 
is sufficient to pay operating expenses, fixed charges and a 
reasonable return on the investment. Men will not work 
unless their wages are paid; coal and materials must be paid 
for; capital will not invest unless promised a fair return. 
The income must be sufficient to pay these charges and to 
properly maintain the plant or the railroads cannot be 
operated as privately owned property and the only alternative 
will be public ownership and public operation. 

The remedy proposed is to cut the value of the property 
in two, on the alleged theory that outstanding railroad stock 


represents eight or ten billion dollars of water. This charge ` 


is made without any sort of consideration of the undisputed 
facts and would destroy the entire value of all of the out- 
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mental supervision, to work out as nearly as possible an ideal 
transportation system. 


Locomotive and Car Shop Efficiency 


Competent and adequate supervision is a great factor in 
maintaining shop efficiency. A modern shop with up-to-date 
improved machinery and with an unlimited pay roll, if 
supervised by incompetent foremen, cannot compete with an 
old shop lacking in modern tools, but where the supervision 
is of the best. Competent supervision makes for competent 
workmen. A combination of executive and mechanical 
ability makes an ideal supervisor. 

A good supervisor must be a student of human nature, 
quick to discern men’s qualifications and capabilities, assign- 
ing men to that class of work to which they are best adapted. 
A competent supervisor will gain and hold the respect and 
confidence of his men by a firm but quiet insistence of the 
recognition and performance of rules of the shop and by his 
daily habits and actions. 

Satisfied men are efficient men; therefore they should be 
made to feel that their efforts are appreciated. In handling 


T. J. Mullin (L. E. & W.) 
Third Vice-President 


standing stock. It would violate every provision found in 
our national and state constitutions protecting the rights of 
private property. 

If by an act of Congress or the legislature you can destroy 
one-half of the value of the railroads, why stop at one-half ? 
Why not destroy it all? If you can reduce or destroy the 
value of railroad property owned by private individuals by a 
legislative act, why not apply the same rules to water, gas, 
electric light and street railway property, and thus reduce 
the charges which the public pay for these services? If this 
step is taken, by the same logic the government could either 
destroy the value or make a common ownership of farms, 
homes, factories and all sorts of tangible property. In none 
of these suggested cases from the railroads down can this be 
done so long as we have a government functioning under a 
constitution protected by courts that respect the rights of 
private property. 

Before our present form of government is destroyed, should 
there not be presented a better and a definite plan as a sub- 
stitute? Has not our existing form of government been a 
success? Is there a government or a land in the whole wide 
world where the people as a whole have such opportunities 
to enjoy life, where men can so effectively enjoy the fruits of 
their own labor, where advancement and promotion wait only 
on efficiency and industry? 

Efficient transportation is essential to any sort of national 
prosperity and some degree of patience should be exercised 
to enable the carriers, under the existing detailed govern- 


C. A. Barnes (Belt Ry. of Chicago) 
Fourth Vice-President 


Willlam Hall (C. & N. W.) 
Secretary- Treasurer 


men today and getting the output for your companies that 
can be reasonably expected, it means one of personal and 
close contact with the men themselves. Make that one of 
your important duties. 

The grouping of machinery making for one continuous 
movement is a very great factor in the efficiency of. the shop, 
and should receive due thought and deliberation. Every ma- 
chine should be worked to its fullest capacity, and it is the 
duty of the supervisor to see that this is done. He therefore 
should be a competent judge of the machines’ capabilities. 

No supervisor should be expected to do work that a clerk 
can do; the cost is too high and the penalty paid too great. 
He should not be expected to leave his department to look 
up material from the store house. 

The increasing demands made each year on the American 
railroads, due largely to maintenance requirements enlarging 
more rapidly than the shop facilities, bring the problems of 
increased output per man hour and costs into a prominent 
place in the affairs of railway shop supervisors. 


Training and Developing Apprentices 


Apprentice training on railroads in general was neglected 
to some extent during the war period but it is apparent to 
those who are familiar with the situation that interest is now 
being revived in this direction and that it is being recognized 
that the best hope of the future is to carry on a recruiting 
system that will provide the force of competent men which is- 
necessary for successful results. 


Ocroser, 1923 


The apprentice training plan should provide for shop in- 
structors who follow up the apprentice on the job to see that 
he is given instructions in the best methods of performing 
the work to which he has been assigned. The duties of the 
instructor are not supervisory but educational. He does not 
assign work but follows up the boy to see that he is moved in 
accordance with the established schedule of shop work for 
apprenticeship training. 

The theory of shop practice has proved to be a more in- 
teresting subject to the average apprentice than the other 
classes of study. This is undoubtedly due to the fact that 
they can more readily see the direct application of the in- 
struction to the shop work. Unit text books, each containing 
one shop practice subject, and questions pertaining thereto, 
should be provided for instruction during the first two years 
of the course. 

The success of the apprentice school depends largely upon 
the energy and enthusiasm of the school instructor. Best 
results can be obtained if the school is in the charge of one 
who undertakes the job for the love of educational work and 
who is practical mechanic enough to demand the respect of 
the shopmen. He must possess the ability to find and touch 
the chord in the boy’s nature that will stimulate enthusiasm 
for his studies when it is apparent that his interest is lag- 
ging. He must keep the instruction abreast with the shop 
work by incorporating new lessons as new equipment is 
adopted by the shops. This will require that he make fre- 
quent visits to the shop and keep in touch with latest shop 
methods. Ambitious apprentices, like all other enterprising 
railroad people, have a fondness for “digging into” new 
equipment. 

The instructor should be aided in every way so that the 
enthusiasm in the courses can be kept up. He must be given 
assistance in the lecture work by men in the shops who have 
the ability to impart their experience to others. This has the 
effect of giving a practical touch to the school work and en- 
larges the circle of persons who are interested in the ap- 
prentices. 

A good plan is to have the representatives of the various 
supply houses give the apprentices lectures along their line 
on their regular visits to the shops. This gives the appren- 
tices the advantage of hearing an expert along any particular 
line. 

Shop Supervisors and Employees 


The man in charge of the shop must have a vision of what 
can be accomplished and not be satisfied with what was done 
last month or last year. In increasing the efficiency of shop 
supervisors and employees it is necessary to hold foremen’s 
meetings periodically. 

The foremen and employees should be encouraged in sug- 
gesting and being given an opportunity to try out new 
methods of doing work. All employees should be encouraged 
to take some mechanical paper that treats on their particular 
line of work so that they can keep posted on all improvements 
and developments that are brought out in other shops. 

Mistakes or improper practices should be taken up with 
the departmental foremen, gang foremen and employees doing 
the work in such a manner that it will be considered as edu- 
cational, for the betterment of the service and in no case 
should be let go without the proper investigation and each 
one concerned having his particular attention called to the 
mistake and the better way of taking care of the work in the 
future. 

There should be close relationship between the shop and 
the store department and some sort of system inaugurated 
whereby the shop foreman will be notified within one hour 
of any material which it is impossible for the store depart- 
ment to deliver him on a written order. This is very essen- 
tial in order that the foremen and employees are advised 
in the shortest possible time so that he may provide a sub- 
stitute and not hold up the output. 
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Increased Output per Man Hour—Cost 


The general foreman or superintendent of shops should 
make out a schedule of engines out of shop, taking into con- 
sideration the number of fire box sheets, flues, genera] and 
light repairs that will be required for the desired output for 
the month, and advise the master mechanic or superintendent 
of motive power the number of each class of repairs to book 
in. It is very essential that the shops be given the class of 
repairs asked for, as the output of locomotive repair shops 
has been held back more by not having the proper class of 
repairs booked in than any other one cause. In other words, 
you must get an im put to get an out put. 

A schedule of pit days each class of power you will have 
to shop will require should be made up, taking into con- 
sideration the size of locomotives and any special design that 
may affect the time necessary to repair. 

After determining the number of days an engine will be 
in the shop for any classified repair, there should be a 
schedule made and followed out by each department, showing 
the number of days they will have on the more important 
items. 

One of the most helpful ways to get efficient work from 
supervisors is to keep them informed regarding what 
they are doing and what it is costing. ‘This should be done’ 
by comparison with previous months and years and where 
possible with other points doing the same class of work. 
This also helps where the employees know what they are 
doing, as compared to past records, keeping up the feeling 
that they should try to beat the past record. 

- Shop output is regulated by the condition of machinery, 
crowded shops, cleanliness and comfort of workmen, sys- 
tematic attention to education, special knowledge, experience, 
morality, temperance, tact, resources, reliance, foresight, 
memory, energy, initiative, persistence, promptness, accuracy, 
system, executive ability of employees and foremen. 

Increased output can be obtained by seeing that ample and 
the correct kind of material is furnished. Facilities for 
doing the work are provided such as riveting machines, 
straightening and bending machines, punches, shears. In- 
creased output can be obtained by closer supervision, head 
work, adequate tools, new devices and specializing on certain 
well defined jobs. 

This report was signed for the part pertaining to locomo- 
tive shops by H. E. Warner (N. Y. C.), Wm. Hall (C. & 
N. W.), F. M. A’Hearn (B. & L. E.); for car shops by C. F. 
Baumann (C. & N. W.) and C. E. Strain (Hocking Valley). 


Discussion ` 


In discussing this report, G. H. Logan (C. & N. W.) said 
that the human element is the most important factor in shop 
output with which the general foreman has to deal. More 
or less general unrest in the ranks of labor throughout the 
country is manifest and the shop supervisors must change 
this attitude, if possible. Good results cannot be expected 
irom antagonistic men and railroad general foremen should 
exercise every talent in interpreting the constructive policies 
of the railroad managements to the shop employees. M. R. 
Benson (M. C.), said that shop supervisors should give 


‘workmen a fair opportunity to hang up production records 


by providing (1) full information regarding work to be 
done, (2) comparative records with past production, (3) 
tools, jigs and special tools needed for the particular work in 
hand. In addition, a fine opportunity is presented to fore- 
men to secure the co-operation of their men by listening care- 
fully to all suggestions made by them and at least trying 
all ideas which have a fair chance of success. 

Another member commented on the mistaken idea which 
some general foremen have that they ought to take cases re- 
quiring disciplinary action out of the hands of the gang fore- 
men. Gang foremen should never be slighted, and, as long 
as they are foremen, should be allowed to run their gangs 
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without interference. The possibility of considerable in- 
-creases in shop output through friendly rivalry of various 
departments or gangs was favorably commented on. 

The discussion of shop efficiency also brought out some 
strong comments on the necessity of co-operating with the 
stores department in ordering material in advance of the 
need and preventing excessive investments in material which 
is either obsolete or infrequently used. : Another point men- 
tioned was the need of modern machinery in most railroad 
shops on account of high labor costs. Foremen should con- 
stantly question if present machine methods are most 
economical and satisfactory. Manufacturing methods are 
also needed in railroad shops to a greater extent than now 
employed, large economies being possible by making and as- 
sembling interchangeable parts in advance of shopping. 
This reduces the cost of manufacture and enables cars and 
locomotives to be returned to service more promptly. 

Considerable time was given to a discussion of apprentice- 
ship courses, J. W. Gibbons (A. T. & S. F.), answering 
questions regarding the Santa Fe practice and C. W. Cross 
(N. Y. C.) explaining New York Central methods of deal- 

ing with this important subject.* 


Maintaining Valves and Valve Gears 


After the valve gear is removed it is thoroughly cleaned, 
given a coat of whiting and a hammer test, in order to find 
any defects. It is then checked up to proper blue print 
lengths, in order to keep these parts standard, with the ex- 
ception of blades, which are altered after valves are set to 
suit conditions. 

When applying a new main axle on an engine with 
Stephenson link motion, the quarter lines are placed on the 
axle before removing it from the lathe centers; keyways 
milled; eccentrics and strap applied and completed before the 
engine is wheeled. We find this method a practical way 
which has proven very satisfactory. With the Walshaert 
gear we have solid gages which are used to locate the posi- 
tion of the eccentric crank. 


Valve Ring Bushing Record 


Engine 40 (B. & O.) made 200,000 miles with one set of 
piston valve rings and bushings and the bushings were worn 
just about 1/32 in. These bushings were made out of Hunt- 
Spiller gun iron. 

We rebore valve bushings when worn out of round 1/16 
in. and apply a new one when worn 3/16 in. larger than the 
original size. 

In removing valve bushings from cylinders we use the 
following method: First burn them out with the carbon 
electrode or with the acetylene torch and at other times use 
the air hammer. 
ings in a cylinder is to heat the cylinder with a charcoal fire 
and make the bushings a snug fit in the cylinder and apply 
the cap screws. In this way it appears to be able to do away 
with the leaky or loose piston valve bushings. 

One of the most serious causes for cut piston valve rings 
and bushings is the lack of lubrication. Should some of the 
railroads that are being troubled with this fault adopt the 
practice of having the engineer use a little more oil a con- 
siderable amount of savings will result. 

The report was signed by F. J. Spangenberger (Ulster & 
Delaware) and W. C. Clugston (Baltimore & Ohio). 


Discussion 


Several of the members seriously questioned the advisability 
of allowing valve chamber bushings to run until they were 
1/16 in. out of round. Also the practice of applying valve 
chamber bushings by heating the cylinders was disapproved. 

"Both the Santa Fe and New Yerk Central s Srema of apprentice training 


are commented on at sme length in an article beginning on page 497 of the 
July, 1923, Railway Mechanical Engineer. 
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I think one of the best ways to apply bush- 
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Several of the roads have limits of 1/32 in. wear out of 


round for valve chamber bushings and apply them by screw 


action, thus preventing any chance of cylinders cracking due 


to expansion and contraction strains bound to occur when 
cylinders heat and cool off. 

The relation of adequate lubrication to valve ring and 
bushing life was strongly emphasized, the members advocat- 
ing three pints of oil per 100 miles, depending on operating 
conditions and type of locomotive. There was some question 
as to the best point of application of the lubricant, quite a 
few members maintaining that the best results are secured 
when oil is delivered to the valve chamber only and not to 
both valve chamber and cylinder, as is the practice on some 
roads. 


Repairing and Maintaining Duplex 
Stokers 


Duplex stokers used on the Grand Trunk Western are re- 
moved every time the engine comes to the shop for class 
three repairs, taken to the repair department, and tested. 
Thorough repairs are made at a cost as shown in the fol- 
lowing table: 


APPROXIMATE Cost oF REPAIRING STOKER 
f 


Hr. Min. Rate 
Stripping conveyor reverse unit........... ccc eee eee ees 2 30 344 
Welding body on main drive shaft............cccceees 3 T a7 
Turning after Weld iisars ote aes ace a: secs te accbu.eow ale Bd aoe Oa aed 1 30 .70 
Grinding aee ns dae as a aenea s a eae a aa a oes Ke 15 .70 
Bushing conveyor pawl casing cover.........ceccceeees l as .70 
Fitting up conveyor reverse unit.........esssseesees.o 2 ed 70 
Welding pawl shifter......cccccceccccceeceeeccscceee es 30 a7 
Turning atter weld: aj44 sews ya toea anes ate Eae as Hs 30 70 
Fitting scaling ring caps in hopper..........c0cceceees 1 be 70 
Stripping elevator screws and shafts.............ec0e08 2 se 1.04% 
Turning elevator screws for weld............cceceeee 2 ae 34% 
Turning sleeves 225.5 4. ee peed Oa nets eee SME wee Dae, oo 30 34% 
Welding sleeves oearesis essere sian eee a E eE Era 3 ss .77 
Torning after “weld, c.sweviee are ERE E n e 3 ne 70 
Fitting and laying cff sealing ring caps..............4. 1 on .70 
Drilling and tapping clevatcr SCrewS........ccc cece cece 2 “3 70 
Fitting sealing caps cn SCTEWS........ cece eee reece eee 1 30 70 
Applying new gears on elevator shafts..........0ce008 1 ; 1.04% 
Electric weld elevator shafts.......cc cee u cece ccc eeees 2 Re 7 
Turn after WEI; cee sands cid a ase ed Aaa ae adds Baines wees 2 io 344% 
Applying shaft screws and head on elevator............ 4 a 1.04% 
Stripping and repairing main cylinder head............ 5 T 70 
Electric weld main drive rack... .. ccc. cc cce ecw eee e eee c 30 47 
Plane after weld o otic. digits eaten ia is ei ve matigneie Weare es 1 an 70 
Grinding piston TO a5 660k. do Ghireys ee da wea ho OSE bar >s 30 70 
Electric weld piston red when lnese.... cc cc eee eee oe 30 a7 
iis and threads «sae seas aaa Se hela wed 1 5 70 
Bere packing law ecuatine vem awe een as Bese ees: AS 15 70 
Slitting front drive rack sisser Vasa keeng tanid FERRO a e 30 .70 
Fitting up pisten and rack... 0... 0... cee cee ween 1 30 70 
Fitting up cylinder, applying rack and piston to hopper.. 4 F: .70 
Repairing distributor tubes.........usscesnrersssenres 1 Fa .70 
Bushing universal joint......sessssaresnossereseossese l = a 
Busning universal slip joint........0.. 00... cece eee eee 1 eds 70 
Testing stoker ............cc ce eee A aus Asset aah te Satan 2 T a 


Fire Doors 


Firing a locomotive with air fire door, requires with each 
scoop of coal, 10 less body movements than are required with 
a hand fire door. This is because reaching for the chain on 
a hand door leaves the body in an awkward, unnatural po- 
sition for shoveling. With air fire doors, all a fireman has 
to do is shovel. Each ton of coal averages 115 scoopfulls. 
Ten tons are used on an average run, or 1,150 scoopfulls. 
The air door saves 11,500 body movements on an average 
run. 

Accidents are prevented through automatic closing of the 
fire door. Burst flues cannot injure the man in the cab. 
The force of the explosion is directed through the grates and 
front end, instead of into the cab. 

This report was signed by W. S. Buntain (Grand Trunk). 


Railroad Shop Kinks 


Micrometer Tire Gage 


A gage designed to simplify the method of determining 
the correct thickness of shims necessary to use in setting of 
tires to conform to M. M. standard shrinkage allowance Js 
shown in Fig. 1. 


Ocroser, 1923 


The body of the tool has its periphery marked with 125 
graduations and as the hub is tapped eight threads to the 
inch, one graduation indicates .001. 

The indicator which screws into the hub of the body must 
point at lines marked “125 and 250” when screwed up to 
the shoulder in the body. 

As many shrinkage allowance shims should be made as is 
necessary to care for variations in driving wheel diameters. 
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ment is now made by screwing out the indicator until the 
gage is set with the indicator point at .070 and therefore it 
will be necessary to use a shim of 1⁄ this thickness or a 
shim .035 thick which would be No. 20 gage. 

Reference to developed view of graduations on drawing 
show the various gages of iron stamped in line with gradua- 
tions which indicate twice the thickness of the various gages 
in thousandths. This is necessary by reason of the shim 
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Fig. 1—Tire Gage for Determining Correct Shim Thickness Needed in Setting Tires 


The method of using the gage is as follows, assuming the 
wheels on which the tires are to be set are 68 in. in diameter: 

Caliper the wheel center; then assemble the tire gage with 
the stem marked “68” and insert the shrinkage allowance 
shim marked “68” between the shoulder on the indicator and 
the top of the body and screw the indicator down on the 
shim. If the shim has been properly made, the indicator 
point will show at .088 which is the M. M. shrinkage al- 
lowance for 68 in. wheel centers as shown on the chart 
under figure “A,” and opposite the wheel diameter 68 in. 
The tire gage is then set to the calipers as in ordinary prac- 
tice, adjustment being made by screwing the stem in or out, 
and when properly set, the stem is locked by tightening the 
knurled lock nut. The gage is then set to the exact diameter 
of the wheel center. Now screw off the indicator enough to 
remove the allowance shim and then screw the indicator 
tight to the body again and in doing this, you have made 
the gage .088 smaller than the wheel center. Then try the 
gage in the tire which is to be applied and we will assume 
it slips in or that the tire is larger than the gage. Adjust- 


going entirely around the wheel center and it must of course 
be only one-half the thickness of thousandths indicated. 

It can now be seen that if a man setting tires can caliper 
and will apply proper allowance shim to gage and remove 
it as instructed, when the tire is gaged the indicator will 
show the gage number of the shim he must use. 

In connection with this tool, a standard wire gage should 
be used to insure the correct size of shim indicated - ‘being 
applied. 


Lathe Dog or Driver for Crosshead Pins 


This tool, illustrated in Fig. 2, was designed to eliminate 
the necessity of removing a tail or screw dog from the wrist 
pin each time it was necessary to try the pin in the cross- 
head. It is merely a block of iron tongued to fit a slot in 
the face plate of suitable height to go between the head of 
the pin when on a live lathe center and face plate, with a 
pin in hole and spring back of pin to allow for variation in 
size of center holes in wrist pins. 

To use the device, it is necessary to drill a hole in the head 
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of the wrist pin slightly larger than the driving pin and these 
holes should be drilled at the same radius from the center 
on all pins. 

The driver is set on the face plate so that the pin engages 
a hole in the head of the wrist pin and its advantage over a 
dog which must be removed is quite evident. In addition it 
permits a lathe hand to machine a pin in a handier way. 
With the old method of dog on screw or small end of pin 
the operator really works backward. With a smaller tool of 
this kind, rod knuckle pins and other headless two-fit taper 
pins may be more quickly machined. 

The tool can be simplified by the elimination of dowel 
and grooves for driving pin, as a slight shoulder on the pin 
and an enlarged opening for the spring would be a better 
and cheaper way to make it. 


Turning Ball Crank Pin Bushings 


This device, shown in Fig. 3, can ‘be used on any lathe 
that has a compound carriage attached. The center of the 
bottom of compound carriage must be in the center of lathe 
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Welding Driving Tire Flanges 


On the subject of welding flanges on driving tires, we are 
advised that the restoring of worn flanges to their original 
thickness and contour is being successfully accomplished on 
some of the railroads of the country by both the electric and 
acetylene (gas) processes. On one of the important systems 
the following report is furnished your committee: For electric 
welding, a 3/16-in. coated carbon steel wire of 60 to 75 point 
carbon content is employed as an electrode to obtain a de- 
gree of hardness as near that of the original tire as possible, 
consistent with safety from failure. In application the 
initial metal is applied, starting on one side of the tire at a 
point corresponding with the horizontal center line and weld- 
ing in an upward direction to the center line at the top. This 
is then repeated by starting on the opposite side and welding 
upward to the top, finishing half of the wheel, after which 
the engine is moved to allow finishing the opposite half in 
the same manner. 

In starting, an initial deposit on the shoulder is formed by 
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Fig. 2—Lathe Dog or Driver for Crosshead Pins 


in line with the lathe centers. The carriage is reversed 
so that the feed handle on the compound carriage is at the 
back of the lathe instead of at the front. An arm is clamped 
to the tail stock spindle; also a connecting arm is attached 
from the arm on the tail stock spindle to compound carriage. 
These arms can be of any size or length to suit the condition 
and size of lathe. The ball bushing is held by means of a 
mandrel] screw on the spindle of the lathe and held by a nut. 
The bushing is turned and the contour made by feeding the 
tail stock-spindle. After the first bushing is turned to size 
a gage should be made to set the tool by so that all bushings 
should be the same size. 

This report was signed by G. H. Logan (C. & N. W.), 
M. J. Fahey (N. Y., N. H. & H.), J. M. Horn (M. & S. L.) 
and B. F. Harris. 


moving the electrode back and forth across the flange, in this 
way applying a triangular sloped deposit in one layer. The 
cost of building up a 63-in. tire under shop conditions 1s 
approximately as follows : 


18 lb. welding wire @ 15 cents a lb. ....esssuesssues $2.70 
45 kw. hours power @ 2 cents a kw. hour. .......... .90 
6 hours labor @ 75 cents an hour...........-+++-- 4.50 

Totak' gerner oe ears Ren eae $8.10 


The cost will vary slightly depending upon size of tire. 
skill of operator, amount of material, etc., but this figure 
will represent average conditions. 

We have also built up tires with acetylene. This makes a 
smoother job as we do not finish these tires off on a machine 
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after they are built up, but the acetylene job costs more, due 
to the price of the acetylene and oxygen used. Gas for 
welding a 63-in. tire averages around $9.00 a tire. Labor 
and material used is practically the same for both gas and 
electric but there is a difference in favor of the electric weld- 
ing of about $8.00 per tire. 

Advice from another road is to the effect that on engines 
with 72-in. wheel centers, the welder with the oxy-acetylene 
process takes from 6 to 7 hours to complete one tire, using, 


10 to 15 Ib. of steel at 27 cents a Thi... . cc cece cece cece ete eecces $2.70 
425 cu. ft. of oxygen @ $1.78 a 100 ft... .. ccc ccc cece ccc cccecee 7.56 
400 cu ft. of acetylene @ $2.60 a 100 ft........ cc cc ee tee ees 10.40 

Total Sescaig aid cree ie to ee reid oho ag oa ae ieee ae OS we a ew ee $20.66 


An equivalert for 63-in. tire would be $16.80. 


We have no data giving the relative life of flanges built 
up with the two processes except the statement that when 
flanges are built up by oxy-acetylene process they give a 
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said that from his experience it was dangerous to attempt 
to build up sharp driving wheel flanges by welding without 
removing the tires from the wheel centers, owing to internal 
stresses set up and the resultant danger of loosening and 
breaking tires in service. The members of the association 
were almost equally divided as to the advisability of build- 
ing up sharp tires by welding. A large number of roads 
have had success with this method over a period of years 
and almost as many more roads have strict rules against any 
welding on tires. Several roads follow the practice of weld- 
ing tires on switchers and slow freight locomotives, removing 
these tires for the welding operation and subsequently re- 
applying them. These roads do not weld tires on locomo- 
tives in fast passenger and freight service, however. 
There was an extensive discussion of the best methods of 
preventing sharp flanges with particular emphasis on the 
need of squaring the frames properly and laying out the 
driving boxes, shoes and wedges so that the one wheel will 
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Fig. 3—Device for Turning Ball Bushings for Front Crank Pins 


longer life than the original. The apparent greater cost of 
the gas process may be materially reduced when the life is 
taken into consideration. 

Taking the cost of building up tires by the cheaper of the 
two processes, you will note that you may effect a considerable 
Saving in the cost of tire maintenance, and a rough estimate 
of a greater mileage between tire turnings. The life of tire 
will be increased from 1/3 to 14 on the initial cost. 

Your committee is therefore of the opinion that the rail- 
roads should give this practice very careful consideration 
as a source of economical operation. 

This report was signed by H. T. Cromwell (B. & O.). 


Discussion of Sharp Flanges 


F. M. A’Hearn (B. & L. E.) stated in connection with 
this subject that the best practice is to anticipate the cause 
of sharp flanges rather than attempt to “lock “he stable door 
after the horse has been stolen.” J. M. Hor . /M. & S. L.) 


i 
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not be ahead of the other. Improper spring equalization also 
sometimes causes cutting on the front driving wheels and the 
same result is caused by engine trucks and trailer trucks 
not being properly centered. 


Election of Officers 


The following officers were elected for the ensuing year: 
President, G. H. Logan (Chicago & North Western); first 
vice-president, H. E. Warner (New York Central); second 
vice-president, C. A. Barnes (Belt Railway of Chicago); 
third vice-president, B. L. Davis (Chesapeake & Ohio); 
fourth vice-president, F. M. A’Hearn (Bessemer & Lake 
Erie); secretary-treasurer, William Hall (Chicago & North 
Western). The following were elected members of the Ex- 
ecutive Committee: C. F. Baumann (Chicago & North 
Western), M. H. Westbrook (Grand Trunk), M. R. Benson 
(Michigan Central), William Mulcahy (Baltimore & Ohio), 
and W. F. Lauer (Chesapeake & Ohio). 


Progressive Repair System for Locomotive Shops 


The Straight Line Method Used in Modern Industrial Plants 
Applied to Classified Repairs 


By Lawrence Richardson 
The Whiting Corporation 


66C TRAIGHT LINE” methods of production, the foun- 
dation of all successful low-cost manufacturing, 
have recently been applied to heavy freight car 
repairs with gratifying results. These installations have 
shown marked savings, at least one of them passing the half- 
million mark annually. Their success has suggested the fur- 
ther application of the same principles to classified locomo- 
tive repairs. With an annual back shop repair bill for labor 
alone of more than $125,000,000, it will readily be appre- 
ciated that even a small percentage of saving will warrant 
their adoption. 


i Usual Shop Procedure Not Economical 


When a locomotive is taken in a back shop for classified 
repairs the usual procedure is to place it on a certain track, 
where it remains until the repairs are completed. This means 
that all parts removed for repairs must be cleaned, usually 
including a trip to the lye vats, and trucked to their respec- 
tive repair points. After being repaired, they are trucked 
back to the locomotive for assembly. Some of the larger back 
shops use two or three gangs on this trucking. Since all 
repair jobs start and end at a particular locomotive, the path 
traced by any particular part is a closed loop. “Back- 
tracks” are common. This counter-movement always means 
a loss in productive effort, and gives rise to confusion. 

To minimize this trucking and overlapping movement a 
“Straight Line” system of back shop operation has been de- 
vised. With this system all movements are continuous and 
onward, with no conflicting or backward movements. The 
principal feature of this system is the division of the repair 
work into stages. The locomotive is received at one end of a 
shop, where it is unwheeled on a hoist. The wheels, boxes, 
valve motion parts, rods, etc., are removed, cleaned and 
started moving in “Straight Line” through the repairs to 
the final stage. The locomotive is then placed on trucks 
and moved to an intermediate track, where the repairs are 
continued. When the locomotive is ready for wheeling, it is 
moved to the far end of the shop and wheeled on a second 
hoist. The rods, wheels, boxes and valve parts meet it at 
this point. The repairs are completed here, all of the move- 
ments leading to this point without any crossing or retracing. 


Straight Line Shop Layout Simplifies Movements 


An application of the straight line principles to a loco- 
motive repair shop is shown in Fig. 1. The arrows on the 
“IN” and “OUT” tracks and on the transfer table denote 
the movements of the locomotive proper, while other lines 
denote the movements of wheels, boxes, rods and valve gear 

arts. 

The locomotive enters the shop at the point “IN” and 
passes through the stripping and unwheeling operations. 
The wheels are moved out of the shop and frst pass the tire 
heating pits, where the necessary tire changes and renewals 
are made. If the locomotive is in for firebox or heavy boiler 
repairs, its wheels are moved to the wheel storage to prevent 
congestion; at the proper time, they are again placed in line 
so as to meet the locomotive when it is ready for wheeling. 
In this second stage, they move past the wheel and journal 
truing lathes onto the track leading to the wheeling jack. 
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This track is so arranged that the machine bay crane can 
transfer the wheels to the hoist track. As there is space for 
15 drivers under this crane, variations in the outbound sched- 
ule can be handled. A locomotive can be moved ahead or 
back without appreciably affecting the system of operation. 

Meanwhile, the rods, valves, boxes and other parts are 
moved to the lye vats or to the sand-blast room. After clean- 
ing, the parts move over a small industria] railway just out- 
side the shop wall, the valves, rods and boxes being dis- 
tributed as shown by the arrows. 


Machine Shop Divisions 


In the “box” area are located a press, lathe, boring mill 
and planer. It will be noted that the “box” area lies in the 
angle made by the wheel movement. This permits the boxes 
to be swung onto the wheels as they pass. 

The “rod”? area is located immediately adjacent to the 
position occupied by the locomotive after moving off the 
wheeling jacks. The average movement of the rods from 
bench to locomotive is only 28 ft. No time or effort is wasted 
in moving them about the shop, as the work is always done 
at the same station. Gooseneck cranes are utilized in hang- 
ing rods, thus releasing the overhead crane for other service. 

The “valve” area is located to give an average movement 
of 97 ft. from the bench to the locomotive. In the case of 
Stephenson links and other inside hung valve gear requiring 
assembly before wheeling, this space is centrally located with 
respect to the tracks in the main bay of the erecting shop. 
The average distance to the erecting shop tracks is only 
195 ft. 

The rest of the machinery is grouped to the best advantage. 
The heavy repairs are concentrated in the far end of the 
erecting shop, the large machines usually involved in this 
work being placed adjacent this area. 


Separate Hoists for Unwheeling and Wheeling 


After the locomotive is stripped, it is moved onto the hoist 
and unwheeled. It may then be moved to a final stripping 
pit. This pit is only used as a relief, as the regular or- 
ganization ordinarily should finish the stripping on the first 
pit. After stripping and unwheeling, the locomotive is moved 
on trucks onto the transfer table and shifted to a track in 
the main bay of the erecting shop. The variation in the time 
required for repairs is taken care of here, the time depending 
on the class of repairs. Class 5 repairs should move through 
the main bay in a day. 

When ready for wheeling, the locomotive is again trans- 
ferred. not back to the “IN” track, but onward to the far 
end of the shop, where it is wheeled on a wheeling hoist and 
is then moved onward. The rods are hung, the valves set 
and the locomotive turned out as shown on the diagram. A 
number of outbound stages may be consolidated. 


Advantages. 


The principal advantages of this system are the elimina- 
tion of expensive overhead heavy-duty cranes and the utiliza- 
tion of lower buildings of much lighter construction, thus 
materially decreasing the investment and reducing the direct 
labor charges. 
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The layout shown is an adaptation of this scheme, and can 
be modified to meet existing shops and property limitations 
with no essential change. 

Shops may be built as outlined in the sketch between the 
“IN” and “OUT” tracks, inclusive, this distance being a 
minimum for efficient handling. As more facilities are de- 
manded, the heavy repair bay can be added without chang- 
ing the system of operation. 


Comparative Capital Investment 


The accompanying figures are based on a transverse erect- 
ing shop served by a transfer table, as shown in Fig. 1, which 
is a typical layout, representative of American back-shops. 
The usual equipment today would be a 200-ton crane, with 
a 10-ton crane operating on a lower runway. 

With “Straight Line” operation, the unwheeling is done by 
a hoist at one end of the shop and the wheeling by a second 
hoist at the other end of the shop. The locomotives are 
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some 30 days, completely tying up repair operations. Had 
the shop been equipped with a transfer table, they would 
have managed to operate with but a slight inconvenience. 
The loss in production exceeded $100,000. 

It will be further noted that no allowance has been made 
in the statement for the additional maintenance and operat- 
ing cost of the heavy overhead cranes. This is an appreci- 
able item and will make the net saving even more attractive. 


Straight Line Operation Used for Car Repairs 


“Straight Line” operation has recently been put into effect 
at the Beech Grove car shops of the C. C. C. & St. L. The 
cars are moved from one end of the shop layout to the other 
by stages; stripping, fitting, riveting, brakes and safety ap- 
pliances, inspection and painting following in the order 
named. The outstanding result was an increase in the daily 
output of heavy repairs from six to 15 cars per day. A simi- 
lar system has been put in effect at the Readville shops on 


Under the “Straight Line” System Unwheeling and Stripping Are Separated from Wheeling and Assembly 


handled from stage to stage on trucks. Necessary lifting in 
the main bay of the erecting shop is handled by a 10-ton 
crane. 

Equipment for 20-Track Shop 


EQUIPMENT FoR 20-Track Snor 


Present Operation “Straight Line” Operation 
Cranes, 1-200 ton.......... $45,000 2 200-ton hoists .......... $24,000 
Cranes, 4-10 ton........... 28,000 4 10-ton cranes .......... 28,000 


Transfer table, 1-250 tons.. 12,000 40 trucks @ $40C each..... 16,000 
Extra cost of crane runway 1 250-ton table .......... 12,000 
@ $200 per ft........... 88,000 -= 
$80,009 
$173,000 ——— 
Saving in favor of “Straight Line’. ...... 0.0... ccc cee eee eee $93,000 
Interest, depreciation, taxes and repairs @ 10 per cent, 
Present érälion cee E aie AU Bad one ds Mad BS a $17,300 
Interest, depreciaticn, taxes and repairs @ 10 per cent, 
“Straight Line” Operation.............. 0c cece eeeceees 8,000 
Saving per year in fixed charges in favor of “Straight T-ine”....... $9,300 
Additional cost of transferring locomotives in “Straight Line” system 900 
Net saving per year (exclusive of direct labor)........... cc cee eees $8,400 


In this estimate, a transfer table has been charged against 
the present type of back shop. The carrying charge, how- 
ever, is small compared with the advantages gained. This 
was strikingly brought out on a recent visit to a shop not so 
equipped. The heavy overhead crane was out of service for 


the N. Y., N. H. & H., which was described in the August 
issue of the Railway Mechanical Engineer. 

A division of labor makes for increased output. The Chi- 
cago & North Western, Atchison, Topeka & Santa Fe and 
Grand Trunk have separated the locomotive stripping op- 
eration with good results. Repetition results in the develop- 
ment of methods and shop kinks, materially reducing the 
unit times. 

In the “Straight Line” shop, the stripping and assembly 
mechanics are separated. The assembly mechanics are di- 
vided between rods, boxes and valve gear. Constant valve 
setting, for example, soon enables the mechanic to do the 
operation faster and better by an appreciable percentage. 
Furthermore, these mechanics do their work at one point in- 
stead of all over the shop, which minimizes the walking so 
that at least 25 per cent unproductive time is utilized. This 
stationing gives them no excuse to wander about the shop. 
All their tools are placed where needed. 

As many of the operations are only performed by one gang, 
there is no occasion for ‘‘borrowing”’ parts, as no gang bor- 
rows from itself. The permanent location of the rod and 
valve gangs results in all such parts moving to their particu- 
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Fig. 1—Chart Showing Movements in Shop Operated Under Ordinary Loop System 
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lar location on the outbound track. Each member moves to 
one definite destination. 


Minimum Hauling by Separating Operations 


When locomotives are stripped throughout a shop, most of 
the parts must be hauled to lye vats or cleaning points. With 
this operation confined to one point, the lye vats are located 
only 25 ft. away from the hoist. The assembling is also 
done to a large extent at one point. Since both stripping and 
assembly are concentrated, lines for movement of repair parts 
between the two points are laid out so as to require a mini- 
mum amount of hauling and no lines embody a back haul. 
Fig. 2 and Fig. 3 show the movements in the shop under the 
usual system of operation, where each part makes a “loop.” 
The average length of haul for “Straight Line” operation 
is less than half as much as for operation under the ordinary 
“Loop” system. 

A higher degree of skill and a different type of ability 1s 
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The Work Is Brought to the Man ` 


Many shops make a practice of assigning valve motion, 
links and other special work to certain men. Ordinarily 
they spend about half their time traveling around a shop 
from job to job, etc. Under the “Straight Line” method 
they do the bulk of their work in one place. This permits 
of a more permanent location, with adequate bench facilities. 
Instead of hunting most of their work, they get it as it moves 
past them. 


Advantages are enjoyed by the stripping layout, as well 
as by the assembly. The lye vats are located within 25 feet 
of the stripping pits, eliminating the dumping of greasy parts 
about the shop and the hauling from different points. Spe- 
cial containers are placed near the locomotives from which 
point they are dumped into lye by one man provided with 
proper facilities. 

It will be noted in the layout shown that the wheels are 
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required for assembly than for stripping. Division of the 
two enables the foreman to separate his best mechanics and 
use them in assembly work where they are most needed. Not 
only does he use them where they are most needed but he 
uses them as skilled mechanics all the time. 


Straight Line Shops Are Clean 


Under the “Straight Line” scheme, all the greasy work is 
concentrated around the stripping pits and lye vats, the rest 
of the shop enjoying comparatively clean work—95 per cent 
of the shop is devoted to clean work. This absence of greasy 
parts in the main shop and assembly space results in better 
work, and more of it. Even roundhouse mechanics appre- 
ciate clean pits. A business man reacts favorably to good 
clothes and a mechanic to clean overalls. 


2—Chart Showing Movements in Shop Operated Under the “Straight Line” System 


TRANSFER TABLE PIT 


kept out of the main shop. It is not unusual to find a back 
shop with the main aisles blocked with wheels. They take 
up valuable space under heavy capacity cranes. It is much 
more economical to get them out of the main shop and under 
low head room and low capacity cranes. In many shops the 
space between pits is used for the wheels. Running the 
wheels around the erecting shop frees the workman of this 
hindrance. 

Since all the parts are stripped on the “IN” track, the in- 
spector who determines the repairs is located there. Being 
at one point, instead of hunting his work all through the 
shop, he can also supervise the men doing the stripping. 
This relieves the foreman so that he can be stationed near 
the outbound track and can direct the final stages. He is 
also relieved of the necessity of supervising heavy crane 
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Service, as all of this is done on the hoists. This gives him 
additional time to devote to the rest of the shop. 


Better Scheduling and Many Other Advantages 
Result from System 


By moving in stages it is possible to schedule production 
as is done in car-building shops and automobile factories. 
When a locomotive stays in one place from the time it is 
received until it is finished, a schedule is more or less vague. 
It takes a lot of the time of a good foreman to size up a 
shop and check up a schedule under such operation. But 
actual movement from stage to stage is on a standard sched- 
ule. If one stage lags, the work backs up and tends to hurry 
up the laggards. It is much better for the spirit of a shop 
to have the pace set thus rather than require the foreman to 
drive. The self-respect of a mechanic requires that he “hold 
up his end of a job.” Good results have always been ob- 
tained by playing gang against gang, the best results being 
obtained with the shortest unit time. This is effected by 
dividing general repairs in stages. 

There are many shops that were built to handle the smaller 
locomotives. Many roads have been unable to benefit by 
larger power on account of shop limitations. Such shops can 
be salvaged by an adaptation of the “Straight Line” system, 
in that heavy cranes and excessive overhead clearances are 
not necessary. The older cranes of limited capacity used for 
lifting the lighter locomotives will be found strong enough 
to take care of necessary lifts of parts of the larger locomo- 
tives, the heavy lifting in wheeling and unwheeling being 
done by the hoists. The original cranes perform a service 
corresponding to that rendered by 10- and 20-ton cranes 
located on runways under the heavy crane runways in back 
shops. An expenditure of $30,000 should salvage an ob- 
solete back shop and make it capable of handling the heavi- 
est power. 

The movement of locomotives to and from the intermediate 
points on trucks is the safest way. Handling heavy locomo- 
tives over the heads of workmen has always been recognized 
as dangerous. | 

In case of emergency, the operation of either the wheeling 
or unwheeling group may be reversed until the occasion 
passes. This emergency capacity has a large potential value. 

Review of the capital charge of statement shows the 
“Straight Line” system warranted on that basis alone. All 
of the benefits derived from “Straight Line” operation add 
to the net saving. Pacemaking, as a substitute for hard 
driving, works for better relations between the employees 
and the supervisory forces. ‘Straight Line” operation is not 
a radical departure; it is merely the application of a well 
proved principle to a new field. It is a logical development. 


Making Cylinder Cock Valves 


ONE of the interesting jobs done in the locomotive black- 
smith department of the Boston & Maine repair shops 

at North Billerica, Mass., under the direction of Charles 
Nutter, blacksmith foreman, is the forging of cylinder cock 
valves in one heat and four operations. The dies are illus- 
trated in Fig. 1, with valves in various stages of completion 
resting on top of the dies. Round stock is used, the blank 
after the first operation being shown at M; after the second 
and third operations, at N; and after the fourth operation, at 
P. For convenience, M and N have been formed on the 
ends of a single piece of stock although this is not usually 
the practice. ‘The dies are set up in a 3-in. forging machine. 
The first operation after heating the stock is to insert it in 
recess A, which forms the valve, nicked to the proper length 
and with the flash attached, as shown at M. In the second 
operation the valve is inserted at B which removes the flash 
and trims the valve. Any flash that remains is swedged 
down at C, when the valve looks as shown at N. The fourth 
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and final operation consists of punching out the slide rod 
slot, which is done with the valve held upside down in recess 
D. The valve is gripped between the dies, when operation 
of the forging machine ram with a punch of the proper size 
forms the rectangular slot in the valve, shown at P and also 
B in Fig. 2. These operations are all performed quickly in 
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Fig. 1—Dies Used In Forging Cylinder Cock Valves 


one heat at a cost of 0.5 cents a piece for labor for forging. 
The total cost of these valves, including material and labor 
in forging, is 11 cents. 


Machining Operations 


The method of machining cylinder cock valves may be 
of interest, two operations only being required. Referring 
to Fig. 2 which shows the turret lathe used to perform the 


Fig. 2—Barker Wrenchless Chuck Holding Valve for Final 
Cutting Off Operation 


final cutting-off operation, a finished valve is shown at B 
on the cross slide. The only machining necessary on this 
valve is to turn the outside diameter of the body and form 
the seat, both operations being performed at one time by a 
special box tool. The valve stem is then cut off to the re- 
quired length as shown in Fig. 2, being held in a Barker 
wrenchless chuck which is particularly adopted for repetition 
chucking work. By means of lever H, the universal jaws 
of this chuck can be set up or released while the chuck is 
in motion, the work being centered accurately and quickly 
by a single pull on lever H. This chuck is a time-saver 
since the jaws can be set approximately to the required size, 
one pull on the lever tightening them on the work which is 
thereby centered. 
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Electric Truck for Shop Emergency Service 


TRUCK designed to meet the needs of millwrights or 
electricians in the performance of emergency service 
around shops and factories has recently been de- 
veloped by the Elwell-Parker Electric Company, Cleveland, 
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Shop Truck for Emergency Use 


Ohio. It provides handy working facilities for the elec- 
trician or pipe fitter, whose work is, of necessity, performed 
in various parts of the shop. 

The truck is in reality a small, mobile repair shop. It is 
equipped with a steel and wood case that occupies about two- 
thirds of the platform, while the balance is reserved for a 
motor and tool kit. The truck may be driven at three times 
walking speed and provision has been made for one or two 
men to ride. A pipe vise is mounted on the partitioned rack 
to accommodate the usual emergency equipment. 

The truck is driven by a battery carried in a large com- 
partment over large rubber-tired driving wheels. The 
operator stands on a small platform consisting of two pedals. 
The truck cannot be started unless the operator is on the 
pedals, and it will stop within its own length if he steps off. 

Such a truck is suitable for general electrical maintenance 
work on locomotives and cars. It is also designed to meet 
the requirements of a pipe-fitter’s gang whose work takes 
them to all parts of the shop. This truck is capable of trans- 
porting the men, tools and material from place to place 
throughout a shop with little time lost in transit and also 
provides working facilities after arriving on the job. 


Simple and Rugged Electric Drill 


HE electric drill illustrated, which weighs less than five 
pounds, has been placed on the market recently by the 
Argyle Railway Supply Company, Chicago. This tool 

will drill holes up to 3% in. in diameter and is said to be 
practically non-stallable. It is well adapted for many drill- 
ing operations in railroad shops, including stay bolt tell-tale 
holes, miscellaneous drilling in car repair work and battery 
work. A special Westinghouse motor is used which will 
operate on either alternating or direct current, the motor run- 
ning at high speed on light loads and slowing down to the 
required amount when drilling larger holes. The free speed 
is 2,000 r.p.m. and the full load speed 850 r.p.m., which is 
approximately the proper cutting speed for a 3-in. drill. 

The field windings are coated with a special compound 
and baked 90 hours, resulting in a field coil of one solid mass 
with practically no possibility of the wires becoming loosened 
from each other. This adds to the insulation properties, 
making the armature practically indestructible except from 
accidental mechanical abrasion. The armature is not injured 
by immersion either in oils or in water except as this might 
corrode the metal parts. 

The ventilation of the drill brings the cool air into the back 


both in the upper and lower branches of the handle, assuring 
that the handle grip will always remain cool and that the 
incoming air will be distributed to all parts of the motor. 
The motor field is held away from the housing by ribs which 


The Titan Electric Drill is Convenient to Handie and Operate 


permit the air to pass around that and also around the 
armature to cool these parts in the most effective manner. 
The air is discharged in the front of the housing, tending to 
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blow away from the drill any dirt or particles which might 
be raised in drilling operations. 

The Titan drill runs only when the operator is actually 
gripping it and drilling. The position and operation of the 
switch is natural and the ease of release without shifting the 
hand makes it possible to stop the motor without shifting the 
position of the drill, a frequent cause of breakage. This 
switch was developed for the Titan drill by the Cutler-Ham- 
mer Manufacturing Company. The drill is steel armored, de- 
signed to be non-breakable, and all parts are riveted together 
so that there is no danger of the contacts becoming loosened 
or the plug becoming broken. A durable cord is used which 
does not lead into the motor itself and can therefore be re- 
placed without the services of an experienced electrician. 

A simple and effective lubricating system is used, the two 
armature bearings and the drill chuck bearings having bronze 
bushings and spring oilers which retain a considerable 


amount of lubricant. 
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If the drill is thoroughly oiled for the 
first few hours of operation it is said to require lubrication 
only occasionally thereafter. 

The thrust in drilling is taken up on a ball-bearing, work- 
ing between two hardened and ground steel surfaces. The 
gears are packed in grease. The pinion is of steel, cut 
directly on the armature shaft and meshing with a bronze 
gear. The teeth are cut helical, adding to the strength and 
smoothness of operation. The gear ratio is 7-51 to 1. This 
odd number is chosen purposely to prevent the same pair of 
teeth on the gear and pinion always meeting: The chuck 
is of the Goodell-Pratt keyless type requiring no tool to 
open or close it. To prevent the armature from turning 
when opening or closing the chuck, it is only necessary to 
press the spring stop into the slot in the end of the armature 
shaft, this lccks the shaft, and the chuck may then be turned 
without difficulty. 


A Valveless Force-Feed Locomotive Lubricator 


NE of the force-feed lubricators for supplying oil to 
locomotive valve chambers and cylinders now coming 
into considerable use is shown in the illustration. This 

is the valveless type of the Madison-Kipp Corporation, 
Madison, Wis., which has been applied in stationary prac- 
tice for about 25 years. 

The illustration shows the locomotive type lubricator with 
one side of the oil reservoir cut away to disclose the operating 
mechanism. It will be seen that the eccentric which gives 
the oil plungers their vertical motion are provided with bear- 
ings the plane of which is inclined so that it is oblique with 
respect to the center line of the shaft. The plungers are thus 
given a turning movement so that suitable openings in the 
plungers register with the inlet and outlet ports, respectively, 
at the end of the suction and discharge strokes. This move- 
ment makes it possible to dispense with valves. 

One of the other features of this lubricator is the broad 
face of the ratchet wheel, which, running in oil, is said to 
show negligible wear after years of service. The lubricator 
also contains a special adjusting arrangement which permits 
the adjustment of the pump feed independently of the range 
of the driving stroke. This permits a wide variation in the 
length of the drive arm without making it difficult to ad- 
just the lubricator for the proper oil feed. 

Installations of this type of lubricator are now ‘in service 


“Fire Armor” 


METHOD of treating high speed steel, known as the 

Fire Armor method has been developed by the Chro- 

baltic Tool Co., Chicago. It is based upon the prin- 

ciple of obtaining a thorough carbide transformation at the 
lowest possible temperature. This method, briefly stated, 
consists of heating the tool in a protected atmosphere to a 
predetermined temperature a predetermined length of time, 
which results in the full development of the cutting structure 
throughout the entire piece at the lowest possible temperature. 
It has been determined by carefully conducted experiment 
that the complete carbide transformation is obtained in the 
standard modern high speed steel at between 2200 and 2210 
deg. F. when held accurately between those temperatures in 
a protected atmosphere a sufficient length of time to com- 
plete the change. The length of time depends upon the 
volume of the piece, but in no case will it be less than ap- 
proximately 45 min. after the temperature has been reached. 


on more than 20 railroads and a number of the lubricators 
have been in constant service for more than two years. 


Madison-Kipp Valveless Lubricator with Side Cut Away to Show 
Operating Mechanism 


Treatment of High-Speed Steel 


It has been proven that continuing to hold at this tempera- 
ture for a period of two to three hours does not alter the struc- 
ture. The releasing of occluded gases occurs at temperatures 
slightly higher or approximately 2240 deg. F. and that pit- 
ting and other surface defects result from the action of these 
gases being released. 

Fire Armor, therefore, gives a fully developed cutting 
structure throughout without affecting the surface. Resultant 
tools are stronger physically and are said to have proved, in 
many cases, several times as efficient for cutting as the aver- 
age high speed tool. The method provides against over- 
heating the cutter, tool, or part, and the protected atmosphere 
assures the material being hard up to the very surface; it also 
corrects materials which are somewhat out of balance and 
consequently have a prolonged “lag.” In a word, this method 
is designed to overcome most of the irregularities found in 
high spced steels. 


Ocroser, 1923 


Fire Armor containers for carrying out this method are 
obtainable in any size or dimension within reasonable limits. 
While the highest temperature required for the method is 
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2215 deg. F., the containers themselves are not affected by 
temperatures up to 2350 deg. F. and are being used in large 
quantities daily up to the latter temperature. 


Twenty-Five and Thirty-F ive [on Geared Jacks 


simplicity of design are features of the improved Sim- 
plex geared jack No. 135 (35 tons capacity) illustrated. 
This jack, manufactured by Templeton, Kenly & Company, 


F FICIENT utilization of man power, ruggedness and 


Simplex No. 135 Geared Jack 


Ltd., Chicago, is also made in a smaller size, No. 125 (25 
tons capacity). | 
In considering mechanical efficiency, the basic question 


is:—How much work will the tool perform per unit of time, 
under standard working conditions? This jack is designed 
to develop the maximum power under heavy loads, the geared 
construction giving it the desired power without sacrificing 
speed. It is said to require only 16 lb. dead weight to lift 
one ton with the Simplex No. 125 jack, the dead weight 
being applied at the end of an operating lever six ft. long. 
A 160 lb. man using this jack and a six ft. oval pole will 
develop 3,450 ft. lb. per min. In other words, he can lift 
with the jack a 10-ton load at the rate of about two inches 
per minute. 

The entire working mechanism of this jack is contained 
in a single unit, the spring link. This spring link as shown 
in the illustration consists of three steel drop forgings and 
two steel piano wire springs. In shop tests, these springs 
are said to have been expanded and contracted over 80,000 
times without lubrication. The construction is simple and 
when repairs are necessary, they can be made with the least 
possible loss of time. When badly worn, a spring link can be 
replaced by any mechanic in two minutes or the entire work- 
ing mechanism, socket, pawls and spring link can be taken 
apart and reassembled in six minutes. 

The pinions and ratchet wheels are keyed as shown in the 
illustration. The strain that is put on these parts in a 
jack of this type made it impractical to use any of the 
ordinary forms of keying and the Simplex integral keying 
was devised. The pawls and the rack bars and pinions are 
of chrome nickel steel, the ratchet wheels being 40-50 point 
carbon steel. All parts are carefully heat treated. The 
lever sockets are constructed without fulcrum pins, the ful- 
crum being steel trunnions cast integral with the socket. 
These trunnions after heat treatment, are said to be un- 
breakable under service loads. 

Jacks are frequently put out of service because of a lost 
part, but in this jack, expansion rivets are provided which 
cannot loosen under the severest shop service. The side 
plates are also riveted in position. The arched construc- 
tion of the standard with its broad, substantial base affords 
a strong foundation and is another contribution to the cause 
of safety. 


Power Hack Saw with Automatically- Adjusted Stroke 


HACK saw machine, featured by an automatically ad- 
A Justed stroke and known as the No. 18 Kwik-Kut 

machine, has been placed on the market by E. C. 
Atkins & Co., Indianapolis, Ind. This machine has a solid 
cabinet base which contains the settling tank, compound res- 
ervoir and plunger pump. The general construction 
throughout is heavy so as to make a sturdy machine, prac- 
tically eliminating vibration and reducing wear to a mini- 
mum. A few of the features of this machine are mentioned 
below. 

The stroke, is automatically adjusted according to the size 
of the material in the vise providing a greater blade travel 
per minute and consequently a higher cutting speed. Prac- 
tically none of the hack saw blade is wasted. The machine 
cuts straight because the saw frame travels on a T-bar, the 
frame being kept in adjustment by means of screws so that 
it will always travel in a straight line. The blade holder 
has a gage, showing whether or not the blade is adjusted 
perpendicularly to the bottom of the vise, and to the side of 
the vise. In addition, the blade guide rides on top of the 


blade, preventing the latter from running side-wise in the cut. 
The Kwik-Kut hack saw machine is carefully balanced to 


Kwik-Kut Power Hack Saw 


reduce vibration and wear. Oil cups are placed where a large 
amount of oil is required, and oil holes are provided to 
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lubricate other moving parts. The link blocks are made 
of bronze as these blocks must withstand almost continuous 
wear. The feed of the machine is controlled by a hydraulic 
dash pot, and a greater or less feed can be secured by simply 
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turning a by-pass cock. Where a constant feed is required, 
the by-pass cock can be set for the proper feed. This 
hydraulic dash pot also acts as a cushion to the raising de- 
vice so that the blade is lowered into the cut without jar. 


Locomotive Headlight With Sealed Metal Reflector 


LOCOMOTIVE headlight case with a hermetically 
A sealed silver-plated copper reflector has been developed 
by the Pyle National Company, Chicago, Ill. A 
standard 18-in. by 9-in. parabolic reflector is used which is 


Pyle-National Headlight No. 20-C-300-N Having illuminated 
Numeral Display Frames with Parallel Sides 


spun from heavy gage sheet copper, the inside surface being 
prepared for the quadruple silver plating by a grinding and 


polishing operation. After plating, the silver surface is 
burnished and lacquered. 

The focusing device is attached to the back of the reflector 
and is designed to maintain the seal at all times. Use of the 
device is necessary only in making the focal adjustment for 
the initial lamp application, unless, on renewal, a lamp is 
applied which does not conform to specifications. The re- 
flector assembly is held tightly against a gasketed joint in the 
door frame casting by bronze screws. 

The case is fabricated from 16 gage copper-bearing steel 
or Armco iron. The case is protected on the outside by two 
coats of flexible black baking enamel and on the inside by 
the application of an aluminizing preparation. A machine 
finished cast aluminum-alloy door frame forms the front of 
the case and a slot-hinged door ring which is also a machine 
finished aluminum-alloy casting is sealed against a heavy 
gasket by the tightening of five wing nuts on hinged bolts. 
When the door is open it swings freely on the hinge, but 
when it is closed the hinge does not interfere with the action 
of the bolts and wing nuts. The front glass is made of clear, 
convex, heat resisting glass, and is held and sealed against 
the door ring gasket by means of bronze clamp screws. 

Lamp replacements are made by loosening the bronze 
ring nuts and swinging open the front door. This construc- 
tion makes the fitting of front glasses convenient and avoids 
the necessity of breaking electrical connection or disturbing 
the focal adjustments for renewing lamps. The headlight 
is made in four case styles to comply with requirements for 
numerical display frames. 


Redesigned Vertical Drilling Machine 


recently redesigned by the Superior Machine Tool 

Company, Kokomo, Ind., to include bronze bushings, 
back gears, geared feed and wheel and pilot feeds. Flex- 
ibility is secured by the new design and with the unit method 
of assembly with all parts made on an interchangeable sys- 
tem, the machine may be converted or reassembled to meet 
varying requirements. 
_ The feed box is provided with steel gears heat treated, re- 
duction being obtained by a bronze worm and gear running 
in oi]. Three feeds are obtainable by shifting a key in the 
feed box and three additional feeds by a sliding gear on 
the top shaft. 

The column is well proportioned as shown in the il- 
lustration, being reinforced at sections subject to heavy 
strains. The drive provides for a 2-in. belt and pulley and 
234-in. belt on the counter pulley, which gives all necessary 
power for drilling within the capacity of the machine. 
Ample provision for lubrication is afforded for all working 
bearings. 

As shown in the illustration this machine is belt driven: 
however it can be adapted for motor drive with motor speeds 
varying from 750 to 1,800 r.p.m. 

The height of the machine to the top of the pulley is 74 
in., the spindle being 4114 in. above the base. The distance 
from the table to the spindle is 26 in., the traverse of the 
spindle sleeve being 8!% in. and the traverse of the table 


ge 20-in. vertical drilling machine illustrated has been 


Superior 20-inch Vertical Driliing Machine 


2314 in. This machine drills to the center of a 20/4-in. 
circle. Six spindle feeds from .005 to .018 in. per revolution 
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are available. When belt driven, a driving pulley 9 in. by 3° back gears in, four additional speeds from 25 to 226 r.p.m. 


in. running at a speed of 450 r.p.m. is used. This gives four 


can be obtained. A one horsepower motor is required if the 


direct spindle speeds from 971 to 875 r.p.m. and, with the machine is to be motor driven. 


Single-Spindle Boring Machine for Pattem Shops 


VERTICAL, single-spindle boring machine with the 

rotor of the motor mounted directly on the spindle has 

been designed by the Oliver Machinery Company, 
Grand Rapids, Mich. It is known as the Oliver No. 72. 
This method of providing power for the machine eliminates 
all belting, countershafts, pulleys and most of the bearings, 
thereby decreasing the power required and making it a more 
simple machine. There is a self-contained pressure blower 
fan mounted directly on the spindle at the top of the ma- 
chine, to blow the dust and borings away from the work, and 
also cools the boring bits. 

The machine has an adjustable table that can be tilted in 
any direction up to 45 deg. and is equipped with a scale 
and pointer to indicate the angle of tilt. It is drilled for 
wood screws so that a wood table can be fastened to it when 
desired. Vertical adjustment of the table is controlled by a 
large hand wheel on the right hand side of the machine, al- 
lowing ample room in front of the machine for the operator’s 
knee. All moving parts are carefully counterbalanced, caus- 
ing less fatigue to the operator. 

The maximum stroke of the motor head is 6% in. Holes 
up to 2 in. diameter and up to 6 in. deep can be bored with 
one stroke, to the center of 36 in. The motor housing con- 
sists of two halves securely clamped by two large bolts, 
forming a unit, with planed, dovetailed ways at the rear. 
The motor itself has no bearings. The rotor, which is keyed 
to the spindle, runs in ball bearings at the outer ends of 
the two halves. The motor used is 11% hp. and can be either 
2 or 3 phase, 60 cycle, 220 or 440 volt a.c., 3,600 r.p.m. 

This machine is especially suited to pattern shops because 
of the great distance, 18 in., from the center of the spindle 
to the foot of the column. This permits the handling of 
large or irregular shaped patterns. 


Oliver Motor-in-Head Vertical Single Spindle Borer 


Strongly Made Bar-Bending Machine 


BAR-BENDING machine featured among other things 
A by its rugged construction has been placed on the 
market by the Wallis Supply Manufacturing Com- 
pany, Chicago. This machine is used for bending cold 


No. 15 Wallace Bar Bending Machine 


metal bars one inch in diameter, or one inch square, flat 
shapes ¥g in. by 2 in. (on edge or flatwise), and angles 
2 in. by 2 in. by % in. On hot bending work, 114-in. 
squares, or rounds; also flat shapes 34 in. by 2 in. and 
angles 21% in. by 2% in. by 5/16 in. can be bent. 

On the under side of the machine there is an adjustable 
stop mechanism which provides means for automatically 
stopping the rotating table at any predetermined point so 
that materials can be bent identically to any desired num- 
ber of degrees. 

The speed of the rotating table is six revolutions per 
minute, the production varying according to the number of 
degrees that the material has to be bent; the length and kind 
of stock; also the size of the section, etc. The forming of 
materials on the edge or bending of angles consumes more 
time than does ordinary rod or bar work on account of the 
greater difficulty in handling and adjusting. A fair aver- 
age production estimate for ordinary cold bending to 180 
deg. is 150 pieces per hr., based on rounds, squares and 
flats bent flatwise. The bending of flat stock on edge, or 
angle iron to more than 180 deg. necessitates the use of a 
“split form” so that the upper part of the form can be 
lifted after each bend has been made to allow the removal 
of the finished part from the machine. For this class of 
work the average production is about 60 pieces an hour, 
Three horsepower is required to operate this machine. 
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“Large Size Maximum Service Planers 


HE 60-in. and 72-in. planers recently announced by the 

G. A. Gray Company, Cincinnati, Ohio, complete the 

line of maximum service planers described on page 777 

of the December, 1921, Ratlway' Mechanical Engineer. .In 


A View of Rail Head Showing Twin-Purpose Gibs 


general the same time and effort-saving features are incor- 
porated with one important addition, namely the Twin-Pur- 
pose gibs. 

The grouping of the planer controls at the operator’s end 


of the rail eliminates a great deal of walking about hitherto 
necessary. The operator pushes up the stirrup which hangs 
at his end of the rail, and thus gives him control of the 
movement of the rail without leaving the position from which 
he can see the work and the tools. The rail stops without 
drifting, so that it may be set at a line. It is then clamped 
by a few turns of the clamping screw located at the right- 
hand end of the rail. Having located the rail, the operator 
can move a rail head into position by simply shifting one 
lever at his end of rail. Similarly, in spite of the great size 
and weight of these new planer heads, the slides may be 
rapidly raised or lowered without effort by using the middle 
traverse lever at the end of the rail. In other words, these 
large planers can be handled as quickly as a 36-in. planer. 

To set the feed, the same Cantslip feed which has been 
standardized on the smaller sizes of planers is employed. 
Any feed between zero and one inch can be had in steps of 
.01 in. The feed is positive and is not driven through a fric- 
tion. The oiling of the planer has been most carefully worked 
out. The gears, which are helical throughout, run in a 
bath of oil. From the oil pan under the gears oil is taken 
through a strainer and pumped through a filter to each of 
the shaft bearings and to the center of each vee. 

A close-up view of the rail head, as illustrated, shows the 
Twin-Purpose gibs provided between slide and harp. A 
turn of the handle in one direction positively adjusts the gib 
to the operating position, while a turn in the other direction 
rigidly locks the slide to the harp. Similar gibs also are 
provided between saddle and rail. Furthermore, a clamp 
is provided which clamps the harp to the top of the saddle. 
These methods of clamping lock the various parts of the 
head so rigidly together that relative motion, even under the 
heaviest cutting, is eliminated. 

Supplementing these production features, the parts have 
been built with unusually heavy sections, the cast-iron being 
distributed in such a manner as to insure the greatest possible 
rigidity under heavy cutting strains. 


General Utility Power Smithing Hammer 


POWER-DRIVEN hammer intended particularly for 
A use on forging work ordinarily performed under 

hand-swung sledges and too small to be done under 
steam hammers, is shown in the accompanying illustration. 
The hammer is termed a “mechanical helper,” since it re- 
places. one or two men employed as strikers at each anvil. 
The same hand tools that the smith ordinarily employs are 
used with the hammer, without the need of special tools and 
dies. The hammer, which is stated to greatly increase the 
capacity and the output per anvil, has recently been placed 
on the market by the Blacker Engineering Co., Inc., Grand 
Central Terminal, New York. 

The machine is rated to handle material up to 21% in. 
thick, although even larger sizes can be cared for. The 
hammer itself is under the control of the smith, so that either 
a light or heavy blow can be struck. The force of the blow 
varies directly with the depression of the treadle extending 
around the anvil. It is stated that the maximum blow is 
about four times as heavy as that delivered by a human 
striker, and that the machine attains a rate of 140 blows per 
minute. This higher rate of speed and power is important in 
smith-shop production. 

An important feature of the hammer is the lateral traverse 
motion that can be given to the hammer itself. This motion 
is controlled by a winged foot lever located at the right of 
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Power Hammer for Light Forging Work 
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the anvil and enabling the head to be traveled along the 
face of the anvil to the desired point. 

An anvil and a block of special design to suit the hammer 
are furnished. The base of the anvil is planed and adjust- 
ing screws are provided on the stand, to enable the anvil 
to be moved forward or backward to get in proper position. 

The hammer requires only one horsepower to drive it. It 
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can be run by means of a belt from a lineshaft, being fur- 
nished with tight and loose pulleys 15 in. in diameter for 
this work. A more compact unit is the one driven by an in- 
dividual motor, as illustrated. The motor is mounted on a 
small stand on the base and geared to a large driving gear 
placed on the main shaft. The hammer alone weighs 1,300 
lb., the anvil 560 lb., and the stand 336 1b. 


Large Flanging Press for Boiler Shop 


FLANGING press, said to be the largest ever built, 
A has recently been constructed for use in a railway 

shop. It uses an accumulator pressure of 1,500 lb. 
per sq. in., making a capacity of 1,200 tons. The machine 
is of the moving-up type, equipped with modern labor and 
power saving devices and safety appliances. A foundation 
pit, 8 ft. wide, 25 ft. long and 18 ft. deep, is required as the 
floor level in which the press is placed comes slightly below 
the face of the middle platen, which is the moving member. 
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1,200-Ton Hydraulic Press Built by the Birdsboro Steel Foundry & 
Machine Co. 


The press, built by the Birdsboro Steel Foundry & Ma- 
chine Company, Birdsboro, Pa., is of the four-column type, 
each column being 13 in. in diameter and 30 ft. in length. 
The clearance between columns is 15 ft. one way and 11 ft. 
11 in. the other way. The platens are 15 ft. by 18 ft., 3 in., 
permitting the flanging of large steel plates. This construc- 
tion makes available a flanging bed 15 ft. by 15 ft. The 
top and moving platens are provided with a multiplicity of 
longitudinal T-slots to accommodate bolts for fastening dies. 

The columns have long threads on the upper ends, thereby 
providing an adjustment between the top and moving platens 
of from 12 ft. maximum to 5 ft. minimum. The inner nuts 
supporting the upper platen are made in halves, and the 


outer nuts are split on one side to permit the use of a wedge 
for slackening while they are being raised or lowered in ad- 
justing the clearances. 

Six ranges of power may be exerted by the press, which 
has three main cylinders and plungers 26 in. in diameter 
each with a lift of 6 ft. By admitting 1,500 lb. accumulator 
pressure to the center cylinder, only 400 tons will be ex- 
erted. When pressure is admitted to the other two 26-in. 
cylinders simultaneously, a pressure of 800 tons will be ob- 
tained, and by applying pressure to the three cylinders, 1,200 — 
tons will be obtained. 

It is possible to exert three additional pressures by using 
the four jack rams in conjunction with either of the above 
three combinations. , These rams are 9 in. in diameter and 
also are used for raising and controlling the motion of the 
moving platen while running up to the work. The press is 
cast steel construction throughout, with the exception of the 
plungers, which are of chilled iron, ground and polished, and 
the tension bolts, which are of steel forged from metal cast 
ingots. The total weight of the press is over 300 tons. 
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An Austrian 0-10-0 Equipped with Lentz Feed-Water Heater and 
Schmidt Superheater 


Decisions of Labor Board 


The third annual edition of the decisions of the United States 
Railroad Labor Board has been published and is being distributed. 
In this edition certain miscellaneous subjects heretofore included 
have been left out. A separate volume is to be issued containing 
the cumulative index digest which will contain reference to all 
the decisions issued by the board. In all other respects the sub- 
jects included in this volume are the same as in previous editions 
and the general arrangement is maintained. The volume contains 
904 decisions handed down during 1922. 


Injunction Against Great Northern “Company” Union 


A temporary injunction restraining the Associated Organization 
of Shopcraft Employees of the Great Northern from interfering 
with members of the Federated Shopcrafts has been granted to 
the latter organization by United States District Judge John B. 
Sanborn at St. Paul, Minn. Since the formation of the “com- 
pany” union in July of last year the national shopcrafts’ organiza- 
tion claims that its menibers returning to work have been denied 
membership in the local union. B. M. Jewell, president of the 
federated shopcrafts, is quoted as saying that there is no intention 
to seek such injunctions in other sections. 


Bonuses at C. & A. Storehouse 


Since installing a bonus system at the general storehouse of the 
Chicago & Alton as an inducement to fill requisitions promptly, 
the average number of requisitions being held has been reduced 
one-half as compared with those held in January, while the 
average number of days required to fill them has been reduced 
from 43 to 16. The bonus consists of two days off or two days 
added to the summer vacation and is given to the stock man 
making the best record in filling requisitions. A committee of 
stock men decides the winner of the bonus. On January 1 the 
number of unfilled department requisitions at the general store- 
house for all sections totaled 299, and on June 18 this number had 
been reduced to 119. ' 


Wage Increases 


Shopmen on the Cincinnati Northern, including machinists, 
boilermakers, blacksmiths, shect metal workers, electrical workers, 
carmen, helpers and apprentices, have been granted an increase in 
wages of three cents an hour. This increase is retroactive to 
August 1. 

Mechanical department employees on the Maine Central and the 
Portland Terminal have been granted wage increases amounting 
to $58,000 annually. Machinists, boilermakers, blacksmiths, elec- 
tricians, sheet metal workers, carmen and helpers with over one 
year of service have received an increase of three cents an hour, 
helpers with less than one year of service, one cent an hour and 
car cleaners, 11⁄4 cents an hour. 

The Cleveland, Cincinnati, Chicago & St. Louis, following nego- 
tiations with representatives of the federated shopcraft unions, has 
made a general advance of three cents an hour in the wages of 
shopmen ; said to number 4,000 individuals. 


P. R. R. Abandons Mount Vernon Shops 


Orders have been issued by the Pennsylvania Railroad per- 
manently closing the shops of the Akron Division located at 
Mount Vernon, Ohio, which have been in continuous operation 
for 50 years. It is said that the decision to abandon the shops 
was on account of Mount Vernon being located at a considerable 
distance from the division terminals and also the shop facilities 
being inadequate to handle fhe locomotives now used by the 
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Pennsylvania. Over a year ago a portion of the shops was 
damaged, entailing a loss of $100,000. Reconstruction work was 
started but never completed. Over 300 men now employed at 
the Mount Vernon shops will be sent to other shops on the 
Pennsylvania. These men will be given their preference as to 
the plan of employment and will retain their seniority rights. 


Wage Statistics for June 


The total number of employees reported by Class I railroads 
for the month of June, 1923, was 1,933,929; which exceeds the 
number reported for any month since November, 1920, according 
to the Interstate Commerce Commission’s monthly bulletin of wage 
statistics. Compared with the returns for the same month last 
year, the total shows an increase of 248,515, or 14.7 per cent. The 
largest increase appears in the maintenance of equipmem group 
and is accompanied by a substantial increase in the number of 
hours worked per employee. Compared with those for May, 
1923, the returns for June, 1923, indicate an increase of 37,710 in 
the total number of employees, or 2 per cent. The compensation, 
however, shows a decrease of 0.2 per cent, which is explained by 
a decrease in the total hours worked. Due to a fire which de- 
stroyed certain records of the Erie and subsidiaries, only partial 
returns were furnished by these roads: data covering 7.712 em- 
ployees and $1,017,915 compensation have been omitted. 


Canadian Union President Attacks Labor Board 


The Railway Labor Board was denounced as a “tool of the 
employers” in an address by A. R. Mosher, president, at the 
convention of the Canadian Brotherhood of Railway Employees 
at Calgary, Alta., on September 17. Mr. Mosher also declared 
the strike to be “too powerful a weapon” for workers engaged 
in an essential public service to employ. In referring to the Labor 
Board, Mr. Mosher said, “It is a greater menace to railway em- 
ployees than any other combination of individuals on the North 
American continent.” He accused the board of aiding railway 
managements “in their attacks upon the pay envelopes of workers” 
and referred to it as a “United States Government tribunal which 
has made itself ridiculous in the eyes of every right thinking 
person on this continent by declaring that a living wage for work- 
ers ts impracticable and impossible.” He said further that except 
where the workers directly block the practice, Canadian railways 
apply the decisions of the board so that employees in the Do- 
minion are as much affected by its judgment as are their fellow 
craftsmen in the United States, although the Labor Board is not 
supposed to have jurisdiction on the Canadian side. 


Locomotive Shipments 


Department of Commerce reports based on returns from the 
principal manufacturing plants show that the binlders made ship- 
ments in August of 272 locomotives as compared with 239 in July. 
In the first eight months of 1923, shipments totaled 1,916 as com- 
pared with 641 in the corresponding period of last year. At the 
end of August unfilled orders totaled 1,497 as compared with 1,738 
at the end of July. The detailed figures showing the proportion 
of foreign and domestic business and giving comparisons with 
preceding periods follow: 


Eight months’ total 
January to August 


August, July, Angust 
Shipments: 1923 1923 1922 1923 1922 
Domestic ...esssosssose 259 211 130 1,802 472 
Foreign ..essseseseseso 13 28 21 114 169 
Total cee alls nuis 272 239 151 1,916 641 
Unfilled orders: (end of 
month): 
Domestic ..ccccssccccce 1,406 1,652 926 ree 
Foreign ...sssesssoosso 91 86 109 Seats Kee 
Total sata aceon aces 1,497 1,738 1,035 TEF 
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The Fastest Train in Great Britain 


The train which has the fastest schedule of any in Great Britain 
is operated by the Great Western Railway from Cheltenham to 


; Schedule time Actual time 

Miles Distant from Paddington p. m. p. m. 
77.3 Swindon ....esssssssssossosseo 3:45 3.45 
53.1 Didcot isere asus eee eee es 4:09 4:09% 
36 Reading i658 decane cea eas 4:25 4:24 
24.1 Maidenhead .......ccccccereeee 4:351 4:331 
18.5 Sloúgh havc.ccs gin Gece a toners Mars we tates 4:40% 4:38 
9.1 Southall ....sesessssssssssesee bes 47 

:00 


Paddington (London) and covers the distance from Swindon to 
Paddington, 7714 miles, in 75 min.—or at the rate of 618 miles 
per hour. 

On the first run the train gained on its schedule so that the 
Swindon-Paddington run was made at an average speed slightly 
in excess of 6414 miles per hour. The schedule time and actual 
time on the initial run are shown in the accompanying table. At 
one time a speed of 83 miles per hour was reached. 

The locomotive is of the two-cylinder, 4-6-0 type. It has 18'4- 
in. by 30-in. cylinders, drivers 8014 in., a heating surface of 2,124.8 
sq. ft. and has a working pressure of 225 Ib. 

The locomotive is green in color and the cars chocolate and 
cream, according to Great Western standards. The usual train 
weighs 250 long tons. 


New Boiler Law in Pennsylvania 


Two laws pertaining to the collection of fees for services ren- 
dered by the Department of Labor and Industry, Commonwealth 
of Pennsylvania, in the administration of the rules and regulations 
of the department covering boilers and elevators, were passed at 
the last session of the legislature. 

The boiler law provides for the inspection of boilers by repre- 
sentatives of insurance companies and by salaried employees of 
the Department of Labor and Industry. Owners and users of 
boilers will be required to forward to the Department of Labor 
and Industry a fee of one dollar before the annual certificate 
of operation for the boiler will be issued. When boilers are 
inspected by representatives of the Department of Labor and 
Industry a fee of six dollars and fifty cents ($6.50) 
will be collected for each external and internal inspection made 
while the boiler is not under pressure, and two dollars and fifty 
cents ($2.50) for extergal inspection made when the boiler is 
under pressure. 

Persons desiring to take examination for boiler inspector are 
required to pay a fee of ten dollars ($10.00) at the time of making 
application for examination. If the applicant is successful in 
passing the examination a certificate of competency and a com- 
mission card will be issued without further charge. It is the plan 
of the Department to put this law into effect as soon as the 
necessary forms can be printed. 


New Equipment for Long Island 


The Long Island Railroad has authorized the purchase of new 
equipment to cost about $2,863,000, consisting of 60 steel motor 
passenger cars for electric service, 5 large passenger locomotives 
for heavy express trains, 5 heavy freight locomotives, and 200 
gondola cars or open-top cars for general use, such as the hauling 
of stone and gravel for road building and other traffic requiring 
this character of equipment. Contracts for this equipment are to 
be let not later than October 15. This is about two months sooner 
than the 1923 car and locomotive program was made up, and 
assures delivery of all the new equipment covered by the above 
appropriation, in ample time for the 1924 summer trafhc. There 
are still 40 steel motor passenger cars, 10 steel passenger coaches 
for steam service, and two steel mail cars due for delivery under 
the 1923 contracts. This means that when the summer rush of 
1924 comes, the road will actually have 110 passenger cars more 
than the equipment available for the season of 1923. These 110 
additional cars will provide seating capacity for 8,380 passengers, 
and make it possible for the Long Island to adequately care for the 
normal increase in traffic, which averages from 5,000 to 8,000 
passengers per day, compared with the previous year. On De- 
cember 31, 1922, the equipment register of the Long Island showed 
that the company owned 1,210 passenger train cars, of which 310 
were of wooden and 900 of steel construction. With the 92 addi- 
tional steel passenger cars ordered for 1923 delivery, and the 60 
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now to be placed on order, and deducting 80 wooden cars of the 
older type that have been retired, the passenger equipment will 
total 1,282 cars at the end of 1924, of which 1,052 will be of steel, 
and 230 of wooden construction. Of the wooden cars, only 160 
will be utilized for carrying passengers, the balance for the han- 
dling of express, baggage and mail traffic. 


MEETINGS AND CONVENTIONS 


Dixie Railway Club Organized at Mobile 


The Dixie Railway Club has been organized at Mobile, Ala., 
for the purpose of advancing the science of railroading, and 
bringing into closer relationship railroaders, railway supply men 
and employees of water transportation lines. The associate mem- 
bership also includes traffic managers of chambers of commerce 
and industries. The club has about 200 members. G. P. Brock 
is president, J. H. Cassidy and R. G. Lauten are vice-presidents, 
R. C. Schley is secretary and G. M. White is treasurer. 


The following list atves names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


Air-Brake ASSOCIATION.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 

AMERICAN RAILROAD MASTER TINNERS’ COPPERSMITHS’ AND PIPEFITTERS’ As- 
SOCIATION.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RalLtway Association, Diviston V.—MECHANICAL. V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 
Division V.—EguipMent Partntinc Diviston.—V. R. Hawthorne 
Chicago. , 
Division VI.—Purciases AND Stores.—W. J. Farrell, 30 Vesey St. 
New York. . 
AMERICAN RaILway Toot ForeMen’s ASssocration.—W. C. Stephenson, At- 
lantic Coast Line. 


AMERICAN Society OF MFCHANICAL ENGINEERS.—Calvin W. 
Thirty-ninth St.. New York. Railroad Division, A. F. 
West Forty-third St.. New York. 


AMERICAN SOCIETY FOR TESTING Matertrats.—C. L. Warwick, 1315 
St.. Philadelphia, Pa. Spruce 


AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Convention October 8-12, Ballroom William 
Penn Hotel, Pittsburgh, Pa. 


ASSOCIATION OF RarLway ELectricaL_ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W.. Room 411, C. & N. W. Station, Chicago, Ill. Annual 
convention November 6-9, Hotel La Salle, Chicago. Exhibit by Rail- 
way Electrical Supply Manufacturers’ Association. 


CANADIAN Rattway Crus.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 

eeting October 9. Paper will be read on Crossing Accidents; 

Their Cause and Prevention, hy George A. Kell, safety engineer, 
Canadian National Railways, Toronto, Ont. Stereopticon views. 


Car ForeMen’s Association oF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill 


Car ForEmMeEn’s Association oF St. Lours.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis. 


CENTRAL Raitway Crus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 


CHIEP INTERCHANGE Car INSPECTORS’ AND Car ForeMmen’s ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Il. Annual 
meeting Hotel Sherman, Chicago, October 3, 4 and 5. 


Crncrnnatr Rattway Crius.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W, J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 


INTERNATIONAL RaiLway FueL AssocraTion.—J. B. Hutchison, 6000 Mich- 
igan Ave., Chicago, Ill. 


INTERNATIONAL RatLway GENERAL Foremen’s ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. 


MASTER BOILERMAKERS’ AssocraTION.—Harry D. Vought, 26 Cortlandt St. 
New York, N. Y. : SRR 


New Encranp RarLroan CLuB.—W. E. Cade, Tr.. 683 Atlantic Ave.. Boston, 
Mass. Meeting October 9, Copley-Plaza Hotel, Boston. Paper on 
Looking Ahead presented by R. H. Aishton, president of American 
Railway Association. Entertainment during dinner. 

New York RarLroap Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth St.. New York. 

NIAGARA Frontier Car Men’s AssociaTion.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y 

PacrFic RartLway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Next meeting October 25. E. T. Howson, editor of Railway Engi- 
neering and Maintenance, will speak on Some Operating Phases of 
Maintenance Work. 

RAILWAY Crus oF Greenvitte.—G. Charles Hoey, Plum street, Greenville, 
Pa. Meetings last Friday of each month, except June, July and 
August. 

Rattway Crus or Pittssurcu.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Next meeting October 25. Annual meeting, election of 
officers, smoker. Will entertain American Welding Society. 

St. Lovis Rattway Cuvr.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Meetings second Friday each month, except June, July and August. 

TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. 

WesTERN Rattway Crus.—Bruce V. Crandall, 60S North Michigan Ave., 
Chicago. Meetings third Menday in each month, excent Tune, Tuly 
and August. 


Rice, 29 W. 
Stuebing, 23 
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SUPPLY TRADE NOTES 


The Truscon Steel Company is preparing plans for a new 
plant at Pittsburg, Cal. 


The Standard Steel & Bearings, Incorporated, has moved its 
Philadelphia, Pa., plant to Plainville, Conn. 


S. Douglas Gibson, dealer in railway supplies has removed his 
offices from the Home Life building, to Suite 744, Transportation 
building, Washington, D. C. 


The Superheater Company is preparing plans for the erection 
of a 120-ft. by 210-ft. addition to its plant at East Chicago, Ind., 
to cost approximately $75,000. 


David G. White has joined the staff of the Hardwood Manu- 
facturers Institute, Chicago, as forest economist and as an assistant 
to J. M. Pritchard, secretary-manager. 


H. D. Conkey & Company, Mendota, Ill., manufacturers of 
cranes and industrial cars, have appointed the Florandin Equip- 
ment Company as New York sales agents. 


The Prime Manufacturing Co., Milwaukee, Wis., contemplates 
the erection of a modern brass foundry of approximately 15,000 
to 18,000 sq. ft. No definite plans have as yet been made. 


C. F. McCuen, representative of the W. H. Miner Company, 
with headquarters at Chicago, has been appointed general sales 
agent of the Camel Company, with the same headquarters. 


D. R. Day, resident manager: of the Hall Switch & Signal Com- 
pany, with headquarters at Chicago, has been appointed sales man- 
ager of the Bryant Zinc Company, with headquarters in the same 
city. 

S. G. Eastman, western sales manager of the Niles-Bement- 
Pond Company, with headquarters at San Francisco, Cal., has 
been transferred to Chicago, to succeed G. F. Mills, Chicago sales 
manager, retired. 


R. W. Benson, eastern representative at New York City of the 
Flannery Bolt Company, Pittsburgh, Pa., has resigned, and the 
company has closed its eastern office at 41 East Forty-second 
street, New York City. 


Fairbanks, Morse & Co. have purchased a tract of land form- 
erly owned by the county workhouse at Indianapolis, Ind., and are 
planning to erect a new factory building adjoining the present 
plant, which covers 4% acres. 


W. M. Bosworth has resigned as mechanical engineer of the 
Wine Railway Appliance Company, Toledo, Ohio, and is now 
affiliated with the Met’l Fibre Rope Company, Toledo, as vice- 
president and factory manager. 


J. A. Cranston, northwestern manager of the General Electric 
Company, with headquarters at Portland, Ore., has been appointed 
Pacific Coast manager with headquarters at San Francisco, Cal., 
succeeding Dr. Thomas Addison, resigned. 


The American Car & Foundry Company has purchased a 
tract of land 260 ft. by 1,931 ft. extending from the south branch 
of the Chicago river almost to Blue Island avenue and fronting 
on Wood street, Chicago, from the Edward Hines Lumber Com- 
pany. 

The Sullivan Machinery Company on August 11 formally opened 
its new western plant at Michigan City, Ind., which will replace 
the former plant located in Chicago. This company was or- 
ganized in 1869 at Claremont, N. H., at which point their eastern 
plant is still situated. 


N. B. Norris has been appointed manager of the New Orleans, 
La., office at 938 Whitney-Central building, of the Pawling & 
Harnischfeger Company, Milwaukee, Wis. This company has 
opened a new office at 1124 Book building, Detroit, Mich., with 
James Van Buskirk in charge. | 


Major Walter Gresham Andrews, of the sales department of 
Pratt & Lambert, Inc., Buffalo, N. Y., has been elected a member 
of the board of directors. Harold E. Webster, purchasing agent, 
has been appointed secretary and Walter P. Werheim, advertising 
manager, has been made a director of the company. 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 10 


The Consolidated Car-Heating Company, Albany, N. Y., has 
secured the patents, equipment, good-will and other assets of the 
Automatic Ventilator Company of New York City. The Con- 
solidated Car-Heating Company is now prepared to fill orders for 
all types of automatic ventilators heretofore supplied by the 
Automatic Ventilator Company. 


The Michigan office of the Truscon Steel Company, Detroit, 
Mich, is now located in its new building at 615 Wayne street, 
Detroit, occupying the entire second floor. The office includes a 
complete service organization and engineering department. The 
general advertising department of the company also is located on 
the same floor with the Michigan office. 


Walter A. Deems has been appointed representative of the 
machine tool department, New York district, of Manning, Maxwell 
& Moore, Inc., with headquarters at 100 East Forty-second 
street, New York City. For the past ten years Mr. Deems served 
as master mechanic of the Baltimore & Ohio’s New York Terminals 
and the Staten Island Rapid Transit Company, with headquarters 
at Tompkinsville, Staten Island, resigning on September 15, to 
go with Manning, Maxwell & Moore, Inc. 


W. E. Corrigan, of the sales department American Locomotive 
Company, has been appointed general sales representative of the 
company on the Pacific Coast with the title of district sales man- 

ager and headquarters in 

the recently established 
branch office, Rialto 
building, San Francisco, 

Cal. Mr. Corrigan 

entered the service of the 

American Locomotive 
° Company in 1909 and is 

a graduate of the four- 

year-course in locomotive 

construction which the 
company conducts in its 
engineering department 
in Schenectady. From 

May, 1913, he served in 

various capacities in the 

drawing office in Sche- 
nectady until 1915, when 
he was transferred to the 

Cooke plant, Paterson, 

N. J., where he was em- 

ployed on elevation work 

and general calculating. 
He remained in this service until November, 1917, when he entered 
the United States Army where he served successively as second 
lieutenant, first lieutenant and captain in the artillery ordnance 
branch, field service, in charge of plant production at several gun 
carriage and ammunition plants. After the armistice, he became 
secretary and then ordnance district chief and chairman of the 
claims board in charge of the settlement of claims arising out of 
the cancellation of war contracts between the government and 
various manufacturers. In 1920, he re-entered the employ of the 
American Locomotive Company, serving for two years in the sales 
department at New York, when he was transferred to Chicago as 
salesman for Alco accessories in the middle western territory and 
subsequently was transferred to the Pacific Coast. 


W. E. Corrigan 


John Brunner, assistant inspecting engineer of the Illinois Steel 


. Company, with headquarters at Chicago, has been promoted to 


manager of the newly created department of metallurgy and in- 
spection, with the same headquarters. R. G. Glass has been ap- 
pointed assistant manager in charge of the bureau of investigation, 
and F S. Crane has been appointed assistant manager in charge 
of the bureau of inspection of the department of metallurgy and 
inspection, both with headquarters at Chicago. 


The J. W. Griffin Lumber Company, Burnside, Miss., has sold 
to the Reynolds-West Lumber Company 300,000,000 ft. of long 
and short leaf pine located near Burnside. P. J. M. Reynolds 1s 
president of the new company and J. M. West is vice-president. 
M. P. Barton, until recently with the Peavy Byrnes Lumber 
Company, will be manager of the Burnside mill. Plans for the 
future contemplate the construction of a new hardwood mill to be 
built by the Reynolds-West Lumber Company at Burnside this 
year. . 


OctoseEr, 1923 


The Connecticut Blower Corporation, Hartford, Conn., has been 
incorporated under the laws of Delaware with a capital of $200,000 
and has taken over the International Blower Company and the 
Hartford Sheet Metal Works. The new company will manufac- 
ture and install blower systems of all kinds, exhaust fans, dust 
collecting systems, exhaust systems and ventilating systems. M. 
E. Keeney is president; ‘C. H. ‘Keeney, treasurer, and C. E. 
Keeney, secretary,—all with headquarters at Hartford, Conn. 


Stanley H. Smith, who represented the Pennsylvania Steel Com- 
pany and the Bethlehem Steel Company in Cleveland and Chicago, 
and since leaving the latter company has been acting as a manu- 
facturers’ agent at 422 Frankfort avenue, Cleveland, Ohio, has 
been appointed district representative for Ohio for the Titusville 
Forge Company, of Titusville, Pa. Mr. Smith represents the 
Wyoming Shovel Works, the National Lock Washer Company, 
Harrisburg Pipe & Pipe Bending Company, and the Stevens Metal 
Products Company. 


J. Leonard Replogle, who has resigned as president of the 
Vanadium Corporation of America, New York, on account of ill 
health, as was announced in the September issue of the Railway 
Mechanical Engineer, re- 
mains as a director of 
the corporation and when 
his ‘health is restored 
will devote most: of his 
time to his other inter- 
ests including the Re- 
plogle Steel Company of 
which he is chairman. 
Mr. Replogle was born 
in Bedford County, Pa., 
on May 6, 1876, and re- 
ceived his education in 
the public schools of 
Johnstown. At the age 
of 13, he entered the em- 
ploy of the Cambria 
Steel Company as office 
boy where he served suc- 
cessively in various posi- 
tions until September, 
1912, when he was elect- 
ed vice-president and 
general manager of sales. He resigned in February, 1915, from 
the Cambria Steel Company to become vice-president and general 
manager of sales of the American Vanadium Company and in 1917 
became president and general manager of sales of the same com- 
pany, which in 1919, became part of the Vanadium Corporation of 
America. Mr. Replogle is also president of the Wharton & North- 
ern Railroad and a director of the Wabash Railway Company 
and other companies. He also served during the war as director 
of steel supplies for the War Industries Board. In recognition of 
the services he rendered for the Allied cause, he has received from 
the United States the Distinguished Service Medal and decorations 
from the French, Belgian and Italian governments. 


The Elk Machine Tool Corporation has taken over the Elk 
Manufacturing Company of New York City. The new company 
will continue to manufacture and sell precision tools under the 
Elkin patents. The new company will be located on July 15 
in its new plant at 243 West Seventeenth street, New York 
City. The company will have direct representatives and branches 
located in about twenty-five cities. J. C. Elkin, inventor and 
mechanical engineer, is president of the new company and 
will have charge of the manufacturing and production. 


J. Leonard Replogie 


Exum M. Haas has resigned as manager of the railroad depart- 
ment of the H. K. Ferguson Company, Cleveland, Ohio, to open 
an office as consulting engineer at 2075 Taylor Road, Cleveland. 
Ohio. Mr. Haas will retain a connection with the Ferguson Com- 
pany as consulting engineer on railroad projects and will specialize 
in railroad shop and terminal planning. He has been engaged in 
this phase of railway construction since 1917, having served as 
sales engineer for the Austin Company for three years and sinc? 
August 1, 1920, as manager of the railroad department of the 
H. K. Ferguson Company. 


The Continental Lumber & Tie Company has been incorporate: 
at Peoria, Ill, with a capital stock of $1,500,000. Sales head- 
quarters will be at St. Louis, Mo. The company represents a 
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combination of several concerns operating saw mills, railroads, 
steamboats, barge lines and the rafting of logs. The incorporators 
are C. J. Case; Leonard Hillis; W. C. McClure and G. A. Case, 
of Peoria, Ill.; J. H. Hines, Memphis, Tenn.; Sterling Lumber 
Company, Bastrop, La.; J. H. Allen, St. Louis, Mo.; B. J. Alt- 
heimer, Chicago; J. H. Hines, Inc., and B. K. Boyston, Memphis, 
Tenn., and Dr. J. Leland Boogher, St. Louis, Mo. 


George F. Murphy, having completed the reorganization of the 
New York office of the Heine Boiler Company, St. Louis, Mo., 
has taken charge of the Philadelphia territory, with headquarters 
in the Pennsylvania building, Philadelphia, Pa.; Harold P. Childs, 
formerly special representative of the executive offices of the Gen- 
eral Electric Company, New York, has been appointed manager 
of the New York City office of the Heine Boiler Company, with 
headquarters at 11 Broadway; J. R. Fortune, formerly manager 
of the Detroit office, has assumed charge of the territories here- 
tofore covered by the Pittsburgh, Cleveland and Detroit offices, 
with headquarters in the Dime Bank building, Detroit, and in the 
Park building, Pittsburgh. The Cleveland, Ohio, office has been 
discontinued. 


The Central Brake Shoe & Foundry Company, Chicago, has 
opened a sales office in that city at 247 Railway Exchange. The 
officers of the company are F. Van Inwagen, president; A. C. 
Deverell, vice-president, and R. E. Frame, vice-president. Mr. 
Van Inwagen has been connected with the Corn Exchange Bank 
of Chicago and prior to that time was in the manufacturing busi- 
ness. Mr. Deverell was formerly general superintendent of mo- 
tive power of the Great Northern and more recently western sales 
manager of the Locomotive Stoker Company at Chicago. Mr. 
Frame has been sales agent for the Pullman Company and was 
formerly manager of sales for the Haskell & Barker Car Com- 
pany, Michigan City, Ind. The company’s plant is located at 
Clearing, Ill. 


At a meeting of the stockholders of the Vanadium Corporation 
of America, New York, which was immediately followed by 
a meeting of the board, Alfred A. Corey, Jr., was elected president 
to succeed J. Leonard 
Replogle, resigned. 
Merrill G. Baker con- 
tinues as vice-president 
and Lawrence K. Diffen- 
derfer, treasurer, was 
elected also secretary to 
succeed E. F. Nickerson, 
resigned. Mr. Corey was 
elected also a director; 
other new directors in- 
clude Frederic W. Allen, 
Samuel F. Pryor, Wil- 
liam E. Corey and Payne 
Whitney to succeed 
Joseph De Wyckoff, 
Charles M. Walton, Jr., 
E. R. Tinker and Edward 
F. ‘Nickerson, resigned, 
and Charles M. Mac- 
Neill, deceased. Alfred 
Adams Corey, Jr., the 
new president of the cor- 
poration, is an iron and steel manufacturer. He was born in North 
Braddock borough, Pa., on January 4, 1878, and was educated in 
the public schools. He served as an apprentice in the machine 
shops of the Hemestead Steel Works, Carnegie Steel Company, 


Alfred A. Corey, Jr. 


from 1893 to 1895, and then for one year was with the Illinois 


Steel Company, Chicago. He again returned to the Homestcad 
Steel Works where he remained until 1900; from 1900 to 1904, 
he was assistant superintendent of structural mill and assistant 
superintendent of open hearth department, then superintendent of 
open hearth department and rolling mills, North Sharon plant, 
Carnegie Steel Company. He served from 1906 to 1909, as gen- 
eral superintendent of the Donora Steel Works & Furnaces, Union 
Steel Company, Donora, Pa., then became assistant general super- 
intendent of the Homestead Steel Works, later serving with the 
Carrie Furnaces and Schoen Steel Wheel Works, in 1914 becom- 
ing general superintendent of the same. He also served as pres- 
ident of the Cambria Steel Company, Johnstown Water Company, 
vice-president of the Midvale Steel & Ordnance Company and 
Union Coal & Coke Company. 
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H. N. Winner, former manager of the packing department 
of the United States Rubber Company, and manager of the 
Philadelphia branch of the Garlock Packing Company, has been 
elected president and general manager of the Crandall Packing 
Company, Palmyra, N. Y. R. M. Waples, formerly in the pack- 
ing department of the United States Rubber Company and the 
Garlock Packing Company, has been elected vice-president and 
treasurer and R. P. Engle of Palmyra, secretary of the Crandall 
Packing Company. E. P. Watrous, formerly manager of the 
New York branch of the Garlock Packing Company, is now 
manager of the New York branch of the Crandall Packing 
Company. I. D. Lyon, former manager of the Clinton Manu- 
facturing Company and of the mechanical goods division of 
the Goodyear Tire & Rubber Company, is manager oí the 
Birmingham branch of the Crandall Packing Company. 


The W. N. Matthews Company, manufacturers of mechanical 
painting equipment and railway electrical specialties, St. Louis, 
Mo., has been reorganized as the W. N. Matthews Corporation, 
with the same headquarters. W. N. Matthews continues as presi- 
dent of the new company and C. L. Matthews as vice-president 
and secretary. C. C. Fredericks, general manager of the W. N. 
Matthews Company, has been elected vice-president and general 
manager of the new corporation, and A. G. Williams has been 
appointed manager of railroad sales. Mr. Williams started as a 
mechanical apprentice in the Altoona, Pa., shops of the Pennsyl- 
vania Railroad and was promoted through various positions to 
that of engineer of motive power of the Southwestern region, with 
headquarters at St. Louis, Mo., which position he resigned on 
May 1 to take charge of the railroad sales of the mechanical paint- 
ing equipment of the W. N. Matthews Corporation, St. Louis. 


J. P. Moses has 
sales for Joseph T. 
Chicago, to succeed 
A. Gray, who has re- 
signed to enter another 
field of business. Mr. 
Moses has been in the 
service of the Ryerson 
company for a period of 
over 22 years and is well 
known in railway circles. 
For a number of years 
he specialized in high- 
grade refined iron known 
as Ulster special, which 
is used largely by the 


been appointed general manager of railroad 
Ryerson & Son, Inc., with headquarters in 


railroad companies for 
staybolt purposes. 
Bradley has been ap- 


pointed manager of east- 
ern railroad sales, with 
office in New York City, 
for Joseph T. Ryerson 
& Son, Inc., Chicago. 
Mr. Bradley has been 
serving the railroad field for many years in the east. He entered 
the service of the Ryerson company in 1906 and spent a great deal 
of his time as a sales engineer in the machinery department. For 
the past seven years he has been associated with the railroad 
division as assistant manager. Although the company sells a com- 
plete line of iron and steel products to the railroads, Mr. Bradley 
has concentrated his efforts largely on staybolt iron and special 
railroad machinery. 


J. P. Moses 


N 
“Vibrac” Steel 


A new steel called vibrac is being made in Manchester, England, 
which has the virtue of never tempering brittle and of being abso- 
lutely reliable in behavior under any normal treatment. According 
to the London Times the claim is made for this new steel that it 
not only responds to even higher mechanical requirements than 
nickel chrome steel, especially as regards elastic limit, but may, 
after tempering, be either air cooled or furnace cooled, thus en- 
tirely avoiding the risk of distortion, and will yet give higher 
impact values than nickel chrome steel treated under the most 
favorable conditions. Another advantage is that in large masses 
it has a uniform consistency throughout the mass. 
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TRADE PUBLICATIONS 


CO, Recorper Accessories.—Three devices, developed to prevent 
fouling and corrosion of CO, equipment and the tubing which 
conveys the gas sample to the instrument continuously, are de- 
scribed and illustrated in an 8-page bulletin, No. 166-A, which 
has recently been issued by the Uehling Instrument Company, 
Paterson, N. J. These devices are known as the Pyro-Porus 
filter, the gas dryer and the gas purifier. 


WATERPROOFING METHODS AND MArTERIALS.—A 32-page, illus- 
trated, large-size bulletin has recently been issued by Gardner & 
Lewis, Inc., New York, with an enclosed set of specifications for 
the Karnak waterproofing manufactured by this company. The 
bulletin gives a detailed summation of the requirements of various 
technical societies for waterproofing as well as the results of 
numerous tests made by laboratories and consulting engineers. A 
table is included of a large number of railway and other bridge 
and building structures, showing the asphalt specifications at vari- 
ous temperatures and the cloth specifications for each structure. 
Considerable space is given to the discussion of the various classes 
of asphalts and membranes and their characteristics. Methods of 
construction are explained and illustrated for specific problems. 


APPARATUS FOR DETERMINING STRESS DisTrrutTion.—Design- 
ing engineers who have endeavored to study stress distribution in 
complex structures or machinery through the construction of 
flexible models, will be interested in a pamphlet issued by Adam 
Hilger, Ltd., London, England, describing Professor Coker’s ap- 
paratus for accomplishing this result with the aid of polarized 
light. By using transparent celluloid models of the structure it is 
desired to investigate, the variation and intensity of stress is 
portrayed in the colors of the spectrum, and by comparing these 
colors with those of a “calibration member,” subjected to known 
stresses, it is possible to analyze the action of complex structures 
únder load to a degree of accuracy said to come within two per 
cent. The pamphlet is illustrated with photographs and diagrams 
of the equipment and also of specimens subject to test. 


Too. Grinpinc MAcnrines.—An instructive 20-page bulletin 
(No. 102) has recently been issued by the Greenfield Tap & Die 
Corporation, Greenfield, Mass. This bulletin, which is attrac- 
tively prepared and illustrated, describes the principal features, 
giving specifications and details, of the plain cutter and reamer 
and universal grinding machines made by the Greenfield Tap & 
Die Corporation. An opening paragraph points out the impor- 
tance of tool grinders, the succeeding pages being devoted to a 
description of the Nos. 160, 162, 184, 190 and Greenfield Nos. 1 
and 2 machines for tool, cutter and general machine shop grind- 
ing. The Greenfield machines are the largest of the group, be- 
ing of the universal type adapted to any kind of tool sharpen- 
ing or toolroom grinding within their capacity. A complete list 
of the sizes, shapes and grades of grinding wheels is included 
in the bulletin. On the last four pages directions and illustra- 
tions are given of the method of setting up various types of 
reamers and cutters for grinding. Light cylindrical and sur- 
face grinding operations are also illustrated. 


Locomotive AND OTHER CRANES.—The Industrial Works, Bay 
City, Mich., has issued an elaborate catalogue of its products com- 
memorating the completion of a half-century of its existence. 
This book is a very elaborate presentation of the products of 
this company and is profusely illustrated with photographs show- 
ing details of the equipment and the manner of its use. Preced- 
ing the catalogue section is an interesting history of the develop- 
ment of cranes from the days of the pyramids to the latest de- 
signs of the present day. This is followed by sections devoted 
to (1) locomotive cranes of rail, traction and crawling tractor 
types, and large, wharf and gantry cranes, (2) crane accessories, 
such as clam shell buckets, magnets and drag lines; (3) wrecking 
cranes ranging from 75 tons to 200 tons capacities; (4) special 
railway equipment, such as pillar and transfer cranes, portable 
rail saws and transfer tables; (5) pile drivers, pile hammers, 
etc., and (6) facilities for foreign service. In addition to con- 
siderable detailed information regarding the products of the In- 
dustrial Works, the book contains much information of general 
interest to all users of equipment of this character. 


Ocroser, 1923 


EQUIPMENT AND SHOPS 


Locomotive Orders 


THE GREENBRIER & EASTERN has ordered one 2-8-0 type loco- 
motive from the Baldwin Locomotive Works. 


Tue Norwoop & St. Lawrence has given a contract to the 
American Locomotive Company for a 2-6-0 type locomotive of 125 
tons. | 


CAMINHOS DE FERRO DE Lourenco MARQUES, Portuguese East 
Africa, has ordered two 4-6-2 type locomotives from the Baldwin 
Locomotive Works. 


THe New York CENTRAL has ordered 15 locomotive tenders 
from the Lima Locomotive Works, and also placed an order for 
20 with the American Locomotive Company. These tenders are 
to have a capacity of 15,000 gal. and will have six-wheel trucks. 


Locomotive Repairs 


Tue Missouri Paciric will convert 104 locomotives into oil 
burners. 


Passenger Car Orders 


Tue Erie has placed an order for 44 steel suburban coaches 
with the Pressed Steel Car Company. 


THE WasasH has ordered one steel private car from the 
American Car & Foundry Company. 


THE CENTRAL VERMONT has ordered two steel 55-ft. combina- 
tion passenger smoking and baggage storage battery cars, equipped 
with Edison batteries, from the Railway Storage Battery Car 
Company, New York. 


Freight Car Orders 


THE Norwcop & St. Lawrence has placed an order for 35 
freight cars. 


THE Montour RAILrRoap has ordered 500 cars from the Stand- 
ard Steel Car Company. 


THE MINNESOTA STEEL CoMPANY has ordered 20 flat cars from 
the Standard Steel Car Company. 


THe MINNESOTA STEEL CoMPANy has ordered 44 hopper cars 
from the Pressed Steel Car Company. 


THe Excin, Joriet & Eastern has ordered 500 steel under- 
frames from J. G. Heggie & Sons, Joliet, TI. 


Tue Union Paciric has ordered 200 tank cars of 12,500 gal. 
capacity from the Standard Tank Car Company. 


Swirt & Co., Chicago, has ordered 100 steel underframes for 
refrigerator cars from the Bettendorf Company. 


Tue ATCHISON, ToPpEKA & SANTA FE has ordered 300 gondola 
cars and 200 flat cars from the Pullman Company. 


THE STANDARD OiL CoMPANY OF NEw Jersey has ordered 10 
center bottom dump cars from the American Car & Foundry Com- 
pany. ‘ 

THE New York CENTRAL has ordered 500 hopper car bodies of 
55 tons’ capacity from the Merchants Dispatch Transportation 
Company. 


Tue BALTIMORE & Onto has ordered 100 four-wheel steel tie 
cars and 15 four-wheel piling cars from the Pressed Steel 


Car Company. 


THE Braprorp Oir ReEFrNtnG Company, Bradford, Pa., has 
ordered 5 tank cars of 8,000 gal. capacity from the General Amer- 
ican Tank Car Corporation. 


THe Cura CANE SUGAR CORPORATION has ordered 35 cane cars 
of 30 tons’ capacity from the American Car & Foundry Co., and 
25 cane cars of 15 tons’ capacity from the Koppel Industrial Car 
& Equipment Company. 
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THE New York, Ontario & WESTERN has placed an order 
with the Pressed Steel Car Company for 16 steel underframes 
with superstructures, for caboose cars, to be built in the railroad 
company’s shop at Middletown, N. Y. 


Freight Car Repairs 


THE NorFoLtk & WESTERN has arranged for the repair for 500 
hopper cars of 5714 tons’ capacity with the Ralston Steel Car 
Company and 500 with the Virginia Bridge & Iron Company. 


THe New York CENTRAL will have repairs made to 500 box 
cars in the shops of the Ryan Car Company, and repairs to 200 
box cars made in the shops of the American Car & Foundry Com- 
pany. 


THE CENTRAL OF New Jersey has arranged for the repair of 
600 cars as follows: For 200 with the American Car & Foundry 
Company, 200 with the Pressed Steel Car Company and 200 with 
the Standard Steel Car Company at its Middletown works. 


THE CHESAPEAKE & Onto has arranged for the rebuilding of 
500 steel coal cars of 55 tons capacity, as follows: To the New- 
port News Shipbuilding & Drydock Company, Newport News, 
Va., 250 cars and to the American Car & Foundry Company, 
Huntington, W. Va., 250 cars. 


Machinery and Tools 


THE SEABOARD AIR Line has placed an order for two 100-ton 
bushing presses. 


THE PENNSYLVANIA has placed an order for a 90-in. wheel 
quartering machine. 


THE CENTRAL OF NEw Jersey has placed orders for a locomo- 
tive axle journal turning lathe and a car wheel borer. 


THe SouTHERN Paciric has placed an order for a 36 in. by 18 
ft. lathe, and for an axle lathe. 


THE CENTRAL VERMONT has placed an order for a 36 in. by 17 
ft. lathe, also for a 5 ft. radial drill. 


THE ELGIN, JorreT & EASTERN has placed orders for a 30-in. 
planer, an axle lathe, a car wheel lathe and a 44-in. boring mill, 
and has ordered one turret lathe from William Powell Company, 
Cincinnati, Ohio. 


Shops and Terminals 


Orecon SuHort Line.—This company will erect a new 650-ton 
coaling station at Glens Ferry, Ida. 


St. Lovis South WEstTERN.—This company will erect a 200,000 
gallon capacity oil storage tank at Jonesboro, Ark. 


CHESAPEAKE & QOu10.—This company will construct a new 
engine house and additional tracks in its yard at Russell, Ky. 


WESTERN FRuiIT Express.—This company will construct a gen- 


eral car repair shop at St. Paul, Minn., to cost approximately 
$150,000. 


SPOKANE, PorTLAND & SEATTLE.—This company will construct 
a new blacksmith shop, 50 ft. by 90 ft., at Vancouver, Wash., to 
cost $30,000. 


New York, Cuicaco & St. Louis.—This company plans the 
construction of a new repair shop, a roundhouse and other termi- 
nal facilities at West Frankfort, Ind. 


CHICAGO, MILWAUKEE & St. Paut.—This company has awarded 
a contract to Jos. E. Nelson & Sons, Chicago, for the construc- 
tion of water treating plants at Bensonville, Ill., and Mannheim. 


SOUTHERN Paciric.—This company has completed plans for the 
construction of a one-story machine shop.:85 ft. by 498 ft., in 
Los Angeles, Cal., to cost approximately $390,000 with equipment. 


CHESAPEAKE & Onto.—This company has awarded a contract 
to Joseph E. Nelson & Sons, Chicago, for the construction of 
water treating plants at Foster, Ky., Edgington, Stony Point, South 
Portsmouth and Maysville. 


ALABAMA & VICKSBURG.—This company has awarded a con- 
tract to the Truscon Steel Company, Youngstown, Ohio, for the 
erection of a steel repair shop, 208 ft. by 64 ft. at Vicksburg, Miss., 
to cost approximately $57,000. 
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St. Louis-San FRANcisco.—This company has awarded a con- 
tract to the Howlett Construction Company, Moline, Ill., for the 
construction of a 300-ton, three-track, reinforced concrete coaling 
station at the Lindenwood yard, St. Louis, Mo. 


PENNSYLVANIA.— This company has awarded a contract to the 
Roberts & Schaefer Company, Chicago, for the construction of 
a 700-ton reinforced concrete coaling plant with duplicate elevat- 
ing equipment and a 120-ton gravity sand plant for installation 
at Conemaugh, Pa. 


WaBASH.—This company has awarded contracts to Townsend 
B. Smith, Decatur, Ill., for the erection of an addition to its loco- 
motive repair shop at Seventh street, St. Louis, Mo., at a cost of 
approximately $175,000, including equipment, and for the addition 
to its shops at Decatur, Ill., to Townsend B. Smith, Decatur, Il., 
at an approximate cost of $175,000. 


ILLINOIS CENTRAL.—This company has awarded a contract to 
Joseph E. Nelson & Sons, Chicago, for the construction of water 
treating plants at Dixon, Ill., and Panola; and to the Graver Cor- 
poration, Chicago, for the construction of water treating plants at 
Parkersburg, lowa; Iowa Falls, Webster City and Marcus. A 
contract has alsa been awarded to the Railroad Water & Coal 
Handling Company for the construction of a 300-tcn coal chute 
at Dubuque, Iowa. 


PERSONAL MENTION 


General 
WittiaM G. KnicHT has been appointed mechanical superin- 


tendent of the Bangor & Aroostook, 
Hendricks, deceased. 


J. W. HiGHLEYMAN, superintendent of shops of the Union 
Pacific, with headquarters at Cheyenne, Wyo., has been promoted 
to assistant superintendent of motive power and machinery, with 
headquarters at Omaha, Neb. 


WILLIAM H. FETNER has been appointed assistant to the presi- 
dent of the Missouri Pacific. Mr. Fetner was born at Columbia, 
S. C. He began railway service with the Illinois Central, serving 
an apprenticeship in their 
shops at. Water Valley, 
Miss. After completing 
his apprenticeship, he 
was engaged as shop 
foreman and locomotive 
engineer with the old 
Richmond & Danville, 
now a part of the 
Southern. He entered 
the service of the Central 
of Georgia on October 
6, 1892, serving as gang 
foreman, erecting shop 
foreman and then general 
foreman. In 1904 he 
was promoted to the po- 
sition of master mechanic 
at the Macon, Ga., shops, 
serving in that capacity 
until January, 1916, at 
which time he was ap- 
pointed general master 
mechanic. On November 16, 1917, he was promoted to super- 
intendent of motive power, which position he held until his 
resignation on July 15, 1923, to accept service with the Missouri 
Pacific in the above capacity. 


W. J. O'NEILL, superintendent of motive power of the Second 
district of the Chicago, Rock Island & Pacific, with headquarters 
at El Reno, Okla., has been appointed general mechanical super- 
intendent of the Denver & Rio Grande Western with headquarters 
at Denver, Colo. W. W. Leman, superintendent of motive power 
and car department of the Denver & Rio Grande Western, with 
headquarters at Denver, Colo., has resigned and the office of 
superintendent of motive power and car department has been 
abolished. 


succeeding Laird W. 


W. H. Fetner 
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Master Mechanics and Road Foremen 


-B. Koontz has been appointed assistant road foreman of engines 
of the Seaboard Air Line, with headquarters at Hamlet, N. C. 


B. H. Davis has been appointed master mechanic of the 
Delaware, Lackawanna & Western with headquarters at Scranton, 
Pa. 


H. C. CasweLL has been appointed master mechanic of the 
Delaware, Lackawanna & Western with headquarters at Bing- 
hamton, N. Y. 


Jonn Love Fas been appointed assistant master mechanic of 
the Lehigh & Susquehanna division of the Central of New Jersey 
with headquarters at Mauch Chunk, Pa. 


J. D. Younc has been appointed master mechanic of the Lehigh 
& Susquehanna division of the Central of New Jersey with head- 
quarters at Ashley, Pa., succeeding A. B. Enbody, deceased. 


W. R. KEITHLEY and Monroe BritTIANn have been appointed 
road foremen of equipment of the Arkansas-Louisiana division 
of the Chicago, Rock Island & Pacific, with headquarters at Little 
Rock, Ark., to give special attention to the operation of oil- 
burning locomotives. 


C. B. Rocers, whose appointment as general master mechanic 
of the Minneapolis & St. Louis at Marshalltown, Iowa, was an- 
nounced in the September issue of the Railway Mechanical 
Engineer, was bern at Newport, England, December 17, 1873. 
He attended the Kendrick School for Boys, Reading, England, 
also the grammar grades in the United States, entering the em- 
ploy of the Burlington, Cedar Rapids & Northern at Esterville, 
Iowa, in 1892. From 1895 until October, 1917, he subsequently 
served as locomotive fireman, Iowa Central; locomotive fireman, 
Atchison, Topeka & Santa Fe; locomotive engineer, Iowa Central; 
locomotive engineer, Minneapolis & St. Louis; air brake instructor, 
International Correspondence Schools, and road foreman of 
engines, Minneapolis & St. Louis. From October, 1917, to January, 
1921, he was in government service with the Engineering Corps 
in Siberia. In November, 1921, he was promoted to assistant 
master mechanic of the Minneapolis & St. Louis at Ft. Dodge, 
lowa, and in June, 1922, became master mechanic of the Central 
and Western divisions with headquarters at Minneapolis, Minn. 


Henry Harley URBACH, assistant master mechanic of the 
Galesburg division of the Chicago, Burlington & Quincy with 
headquarters at Galesburg, Ill, has been promoted to master 
mechanic of the Brookfield division, with headquarters at Brook- 
field, Mo., succeeding D. R. McGrath, who has been assigned 
to other duties. Mr. Urbach was born on February 4, 1890, at 
Sutton, Neb., and attended high school at Liovett, Neb., entering 
the employ of the Chicago, Burlington & Quincy on February 
18, 1907, as a machinist apprentice at Havelock, Neb. Com- 
pleting his apprenticeship in July, 1912, he served as a machinist 
in the same shop until July, 1914, when he was transferred to 
Alliance, Neb. In August, 1914, he was transferred to Edge- 
mont, S. D., and in April, 1915, became roundhouse foreman at 
Seneca, Neb. He was transferred as roundhouse foreman to 
Alliance in March, 1917, being appointed general foreman at Edge- 
mont in November, 1917; general foreman at Alliance, in De- 
cember, 1918, and general foreman at Denver, Colo., in October, 
1920. In May, 1923, he became assistant master mechanic at 
Galesburg. 


Shop and Enginehouse 


C. W. CuLver has been appointed works manager in charge 
of the locomotive and car shops of the Central of New Jersey 
with headquarters at Elizabethport, N. J. 


Purchasing and Stores 


C. F. Post, assistant purchasing agent of the Western Pacific, 
with headquarters at San Francisco, Cal. has been promoted 
to purchasing agent, with the same headquarters, succeeding 
W. T. Jacobs, deceased. 


C. C. DıBBLe, supervisor of stores of the New York Central 
with headquarters at Indianapolis, Ind, has been appointed 
general supervisor of stores with the same headquarters. The 
position of supervisor of stores has been abolished. 
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Over two thousand papers were received in the International 
Railway Fuel Association competition which closed August 
31. This contest was inaugurated by 
Eugene McAuliffe, who offered a prize 
of $100 for the best paper on fuel 
economy by an engineman, fireman, 
brakeman, conductor or switchman, to 
be conducted by the Fuel Association. The result is ample 
proof that the work of this association, and others perhaps 
less directly, has borne fruit to the extent of at least creating 
a widespread interest in the subject. The number of papers 
is significant of the interest of the rank and file of the trans- 
portation employees. The wide support given by railroad 
officers in advertising the contest among their men and in 
many cases supplementing the association prize by one to be 
awarded to the writer of the best paper among their own 
employees, is evidence that executives and operating officers 
are also alive to the importance of the fuel problem. The 
award of the prize, delayed because of the tremendous vol- 
ume of articles contributed, is awaited with great interest, 
but the real value of the competition will probably lie more 
in the consensus of opinions and suggestions offered by two 
thousand men from railroads all over America, than in the 
ideas developed in a few outstanding papers which may head 
the list. 


Fuel Association 
Prize 
Competition 
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In a survey of the progress of the railroads in the prosecu- 
tion of their 1923 improvement projects, which was recently 
made by the publishers of the Railway 


A Big Mechanical Engineer, it developed that 
Machine Tool twenty-six Class I railroads owning 
Program approximately one-third of the cars and 


locomotives in the United States, con- 
templated the purchase of approximately four million dol- 
lars’ worth of machine tools during the last quarter of 1923. 
This, in effect, is the unexpended part of the 1923 budget 
for shop machinery and tools, but in itself it is considerably 
greater than the average annual expenditure for the same 
proportion of the equipment ownership of the country. The 
balanced character of the types of tools included in this pro- 
gram confirms what is indicated from other sources of in- 
formation, that this program is to a large extent one of 
expansion of facilities rather than the renewal and improve- 
ment of the machine tool equipment in existing shops. 

This program of expansion was begun during Railroad 
Administration control, and has been progressing steadily 
since that time. While some roads have practically completed 
their programs, there are still many others which have yet 
to undertake them, and the expansion phase of shop develop- 
ment undoubtedly will continue for several vears. When it 
has been carried out to such an extent that the repair shop 
capacity of the country has become adequate to care for the 
amount and character of the equipment now operating on 
American railroads, its effect should be reflected not only 
in lower equipment maintenance costs, other things being 


equal, but in a material increase in the proportion of the 
serviceable equipment time. 

But the possibilities for further improvements in the cost 
of equipment maintenance by the purchase of new machine 
tools will not have been exhausted by the completion of the 
expansion program. It is significant that many of the recent 
shop projects have not been the building of principal shops 
but the addition of purely repair shops at outlying points to 
take care of the overflow of equipment from the principal 
repair shops. It is at these central repair shops that a large 
part of the manufacturing operations required to furnish fin- 
ished or semi-finished parts on store orders for the system 
are conducted. 

The need for the replacement of much obsolete machine 
tool equipment in many of these old shops must still be met. 
Furthermore, with the rapid increase in the amount of equip- 
ment which has recently taken place and will continue to take 
place in the future, the opportunity for the extension of spe- 
cialized manufacturing facilities is constantly becoming 
greater, so that the railroads undoubtedly will give an in- 
creasing amount of attention to the possibilities of what may 
be termed the production type of tool. 


There are several incentives which will make a man work 
hard at his particular job and endeavor to give good service 
for the wages received, one of these 
being the necessity of earning a liveli- 
hood and another the hope of advance- 
ment. Still another powerful incentive, 
too infrequently provided in railroad 
service, is frank praise for a good job well done. Everyone 
knows how beneficial this incentive is to an ambitious man. 
It frequently changes his entire mental attitude toward the 
work in hand, causing him to study carefully all possible 
methods of improving his work, secure in the belief that this 
effort will be appreciated and result in his ultimate ad- 
vancement. 

While not a new suggestion, it might be a good idea in 
railroad shops and enginehouses to award prizes, or make 
some public recognition for the development of efficient tools, 
jigs and labor-saving methods by listing them on the bulletin 
board accompanied by the names of the man responsible. It 
is probably safe to say that every individual operation in a 
railroad shop requires a combination of manual and mental 
effort of which the latter is by far the more important. The 
time and labor involved in the operation can be greatly de- 
creased by inducing the workman to think about his work 
and endeavor to develop some way of making it easier. 

As an example of the prize award idea, one prominent 
railroad in the Middle West recently gave two prizes in the 
form of handsome brass tablets inscribed with the name of 
the repair shops which showed the greatest improvement in 
operation during the vear. These tablets are to be mounted 
in a conspicuous place in the respective shops. Whether 


Bulletin 
the 
Good Ideas! 
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prizes are offered and good suggestions bulletined or not, 
supervisory officers should constantly bear in mind that an 
important part of their duties is to recognize and give credit 
for initiative, industry and good workmanship on the part 
of their men, as well as to correct mistakes. 


Freight locomotives cannot give as effective service hauling 
express trains as when coupled to tonnage freight trains, and 
it ought to be self evident that steel 
designed to be used in driving wheel 
tires cannot give its best service when 
made into dies and other tools for 
which it was not intended. That this 
practice 1s sometimes followed, however, was brought out 
during the Tool Foreman’s convention, held in Chicago as 
reported in recent issues of the Railway Mechanical Engineer. 
One of the members asked, “What heat treatment can be 
given to scrap tire steel for dies to make it stand up? These 
dies are used only in stamping light gages.” The answer is 
that scrap tire steel cannot be treated in any way that will 
make it entirely safe and suitable for use in dies. 

In the first place it is not safe to use scrap tire steel in 
making dies because of its uncertain composition and the 
fact that no two worn tires will be found in just the same 
condition as regards hard and soft spots developed in service. 
One of the tool foremen summed the matter up in the state- 
ment that tire steel is as uncertain and variable in quality 
as the weather. Dies made of this material are liable to 
break with resultant danger to operators, damage to ma- 
chinery and loss of labor in making the dies. Moreover it 
is not economical to use scrap tire steel in making dies be- 
cause the low carbon content prevents efficient service. The 
carbon content of tire steel varies from about 50 to 70 
points, depending on whether the tires are used in passenger, 
freight or switching service, and this is not high enough 
for a satisfactory die steel. A die is in reality a cutting 
tool and must be capable of holding a sharp cutting edge, 
particularly when used in stamping light material. The 
thinner the material, the harder it is to keep dies sharp and 
a higher carbon content, of about 70 to 85 points is needed 
for such tools. 

Due credit should be given for all attempts to save, par- 
ticularly in the use of material, in railroad shops, but it is 
false economy to try to substitute for a good grade die steel 
another steel which is both dangerous to use and frequently 
proves unsatisfactory after the expense of making it into 
dies has been incurred. Scrap tire steel is suitable for many 
purposes, such as lathe centers, shaper chuck screws and 
certain hot punches, but will hardly show good results when 
used for ordinary dies. 


Tire Steel 
for 
Dies? 


The application of paint by spraying with air has been the 
subject of more or less discussion, and has been practiced to 
a limited extent for not less than twenty 

Future of vears. At the outset, the process ap- 
Spray Painting— peared to offer big possibilities for in- 
A Competition creasing the labor output and decreas- 
ing the cost of equipment painting. It 
was pointed out that the process would greatly reduce the 
difficulty of applying paint to irregular surfaces of such a 
nature that access with the brush was extremely difficult, and 
that it also might be expected to increase the speed of cover- 
ing flat surfaces in competition with the brush. During the 
intervening years, however, the extension of the process has 
been extremely slow. One of the greatest difficulties encoun- 
tered in the early development of the spray process was the 
mist with which the atmosphere surrounding the job was filled, 


RAILWAY MECHANICAL ENGINEER 


VoL. 97, No. 11 


causing a considerable waste of paint and creating extremely 
unpleasant conditions for the operator, which were also dan- 
gerous when poisonous materials were being handled. This, 
no doubt, has led to some opposition to the adoption of the 
process on the part of many equipment painters as well as on 
the part of other men who work on or about equipment where 
the spray is in operation, especially when the work is being 
done inside the shop buildings. 

Two facts were suggested by the discussion of this subject 
at the recent convention of the Equipment Painting Section of 
the Mechanical Division, American Railway Association. 
First, it is evident that since the early trials of the process, 
great improvements have been made in paint spraying appa- 
ratus as well as in the methods of employing it. Second, 
while many railroads are using the process to a limited extent, 
few have availed themselves of the full possibilities it appar- 
ently offers for the reduction of labor costs by making its use 
extensive. 

What are the conditions that continue to limit the more 
extensive employment of the process? Do they lie in the atti- 
tude of the men, or in the economical handling of the paint 
material? Under what conditions can a successful practice 
be developed for the general application of the process in 
freight car painting? The process has been applied success- 
fully to the finishing of passenger cars. Is this generally 
practicable? If not, what are the conditions which make it 
impracticable? Are its present limitations inherent, or can 
they be overcome? 

Because we believe that a thorough discussion of this sub- 
ject will be of great benefit not only to the readers of the 
Railway Mechanical Engineer but to the railroads as a 
whole, we offer a first prize of $50 and a second prize of $35 
for the two papers received at our office of publication, 30 
Church street, New York, on or before January 1, 1924, 
which most constructively answer any or all of these ques- 
tions. Give the industry the benefit of your experience on 
this important subject. 


In the fourth article on Locomotive Scheduling at the Silvis 
Shops, which appeared in last month’s issue, the authors ven- 
, _ tured to point out the possibilities for 
Putting Repairs increased output which would follow 
on a Manufactur- if the processes of locomotive repairs 
ing Basis could be distinctly separated into the 
manufacturing operations, which would 

include the manufacture of new parts and the repairing of old 
parts, and the stripping and erecting operations. In its ex- 
treme application, this would require a complete stock of 
repair parts available for each class of locomotives entering 
the shop, which could be drawn on immediately by the erect- 
ing shop, with the manufacturing department proceeding to 
repair the old parts, or replace them with new parts, to be 
restored to stock. On another page in this issue will be 
found an article which shows clearly not only the prac- 
ticability, but the desirability of this separation with respect 
to one group of parts—locomotive brake equipment—as it has 
been worked out on the Canadian National. The article 
points out that the practice, installed originally in order that 
the standards of maintenance might be better controlled by 
having all repairs confined to a few well equipped shops. 
has expedited the return to service of locomotives from which 
defective parts are removed. Furthermore, it has been the 
means of developing a simple system of finding comparative 
unit repair costs, that almost automatically has led to a 
marked reduction in these costs. A study of this article will 
suggest to the reader that the reason that the cost data have 
been developed with apparently so little additional clerical 
work is because the work has been removed from the cate- 
gory of locomotive repairs to the field of store orders. A 
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system of standard store order numbers, each covering a 
single piece of apparatus or part, readily provides for de- 
veloping unit costs in as much detail as may be desired. 

The results obtained within the limited scope of locomo- 
tive brake repairs are sufficient to demonstrate the correct- 
ness of the principle involved in the suggestion for the com- 
plete segregation of repair operations from the operations of 
stripping and reassembling the locomotive ready for service. 
It would probably be impracticable under any conditions 
likely to be found on American railroads ever completely to 
develop such a system. There are probably few railroads, 
however, owning, say, 500 or more locomotives on which a 
partial application of the idea does not offer an opportunity 
for reducing idle locomotive time and effecting reductions in 
shop costs. Costs will be reduced, first, because a better 
balance of the operations in the repair department can be 
maintained, irrespective of the conditions in the erecting shop, 
and second, because a better control can be exercised over the 
unit costs of repaired detail parts through the medium of 
the store order system. 

The limitations on the extension of such a system will 
depend on many local conditions, principal among which will 
probably be the number of locomotives per class and the 
extent to which details have been standardized between loco- 
motives of more than one class. If, for instance, the valve 
motion has been made interchangeable on several classes of 
locomotives, the extent to which production methods can be 
employed in the manufacture of these parts may make it 
cheaper to scrap some of the parts, particularly pins and 
bushings, and renew them from stock, than to refit the worn 
parts. This not only means cheaper repairs but less time for 
the locomotive awaiting the application of repaired parts, par- 
ticularly in the engine terminal. The possibilities for reduc- 
ing the amount of repair work chargeable directly to the loco- 
motive by the use of semi-finished parts, such as crank pins, 
knuckle pins, frame bolts, etc., have been set forth in numer- 
ous articles in these columns. But in cases where the num- 
ber of locomotives in a class is large, are there not also 
possibilities for the extension of this scheme to include the 
side and main rods, crossheads, guides and pistons? The 
extension of this practice will inevitably tend toward more 
systematic procedure in the repair operations, and the facts 
about costs readily made available under the store order 
system will provide much better than the usual basis for 
the exercise of sound judgment by the supervision. 


The thermal efficiency of the ordinary type of steam locomo- 
tive is unquestionably much lower than would be tolerated 
in a stationary or marine power plant 


Turbo- of the same capacity. While the rail- 
Condensing road motive power man may look 
Locomotives With envy at the low fuel and 


water rates of the large modern electric 
power plant, the power plant engineer, when he examines 
the modern locomotive invariably is impressed with the large 
horsepower which it is capable of developing per unit of 
weight or per cubic foot of space occupied. In cost, weight 
or space per unit of power developed, the locomotive is sur- 
prisingly different from other power plants. Moreover, it 
must carry its own supply of fuel and water. Increasing 
operating costs are accentuating the demand for increased 
efficiency of the locomotive and considerable attention is 
being given to investigations of the possibilities of the sub- 
stitution of the turbine for the reciprocating steam engine. 
The success of any turbine driven locomotive will depend 
largely upon the solution of the two difficult problems of 
transmitting the energy developed by the turbine to the driv- 
ing wheels and thus producing drawbar pull and of design- 
ing an efficient, compact and light weight condenser. 
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Three methods of transmission have been developed to a 
stage where they offer possibilities: Namely, reduction gear- 
ing, electric generator and motor and hydraulic. In the loco- 
motives described in this issue the electric method has been 
adopted. The necessary generator, motors and control ap- 
paratus add to the weight, complication of equipment, cost 
and space occupied, but give a reliable and flexible speed 
control with large starting power. The complete Ramsay 
locomotive of 1,100 motor horsepower and 22,000 Ib. tractive 
force weighs at the rate of 266 lb. per motor horsepower and 
13.3 lb. per pound of tractive force. A light Pacific type 
locomotive, such as is frequently used on American roads, is of 
about 2,250 hp. and 40,000 lb. tractive force. In working 
order, including tender, the weight is about 210 Ib. per cylin- 
der horsepower, and 11.5 per pound of rated tractive force. 
The problem of a compact and efficient condenser has been 
worked out for the Ramsay locomotive in a highly interesting 
way by rotating the nest of tubes filled with exhaust steam 
so that after dipping into a trough of cooling water they are 
subjected to an air blast from a motor-driven fan. This 


“method is distinctly different from that employed for other 


turbine locomotives. On one of these the stationary tubes 
are sprayed with water and subjected to currents of air set 
up by the movement of the locomotive. On another design, 
thin flattened copper tubes are employed, these being cooled 
solely by currents of air produced by a fan. The efficiency 
of a turbine is dependent upon a high vacuum, and this 
means an effective condenser. If the condenser is to be of 
light weight as well as efficient, the rate of condensation 
must be quite rapid, and to be a success for locomotive serv- 
ice must produce the required vacuum at all temperatures 
under which the locomotive is to be operated. Considerably 
more data than is yet available must be collected before the 
relative effectiveness of the condenser designs thus far worked 
out can be determined or whether any of them will meet the 
difficult requirement demanded for successful locomotive 
operation. 
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New Books 


A First Course IN MACHINE CONSTRUCTION AND DRAWING. 
By T. N. Naylor and W. Tattersall. 158 pages, 514 in. by 8% 
in, illustrated. Bound in cloth. Published by H. F. & G. 
Witherby, 326 High Holborn, London, W. C. 1. 


This volume is particularly adapted for use as a text book 
by the student of,drawing who approaches the subject with no 
previous knowledge of engineering. It takes up first the 
simplest details, such as rivets, riveted joints, and screw 
threads, then progressing through the various types of machine 
details to the more complicated assemblies of parts. For each 
detail or assembly, typical sketches are arranged on the left- 
hand page, facing the descriptive text which briefly outlines 
types, uses, safe loads, etc. The book, therefore, not only 
provides plates to guide the student in his practice, but 
conveys a considerable degree of elementary information 
concerning most of the simple types of details and materials 
met with in machine construction. 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY FUEL ASSOCIATION, 
1923. Edited by the secretary, J. B. Hutchison, 6,000 Michi- 
gan Avenue, Chicago, 389 pages, 6 in. by 9 in. Flexible 
binding. 


This volume contains the proceedings of the fifteenth annual 
convention of the International Railway Fuel Association, 
which was held at Cleveland, Ohio, May 21 to 24, inclusive, 
1923. It contains the reports of committees and discussions 
on the following subjects: Boiler Feedwater Treatment; Fuel 
Stations; Locomotive Front Ends, Grates and Ashpans; Fuel 
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Accounting, Distribution and Statistics; Firing Practice, and 
Coal Storage. It also contains individual papers on the fol- 
lowing subjects: Railway Fuel—A Reducible 13 Per Cent of 
Operating Expenses, by Julius Kruttschnitt; The Relation 
of the Coal Mines to the Railroads; Extension of Long Loco- 
motive Runs; The Fuel Saving Aspect of Boiler Water Treat- 
ment; Lake Coal Handling; Classification of Coal; Economic 
Aspects of the Fuel Oil Situation; Value of Individual Fuel 
Performance Records; Incentives for Promoting Fuel Econ- 
omy; The Superheater—Its Use and Abuse as a Fuel Saver; 
Economy in the Heating of Stations and Buildings; The 
Other Ten Per cent; Locomotive Oil Burning Refractories. 


WeELpING CycLopepia. Edited by L. B. McKenste and H. S. Card. 
438 pages, illustrated, 6 in. by. 9 in. Bound in flexible imita- 
tion leather. Published by The Welding Engineer Publishing 
Co., Chicago. 


This is the third and enlarged edition of a reference book 
on the theory, practice and application of autogenous welding 
processes. The first half of the book consists of a dictionary 
of the terms used in the industry, together with instructions 
for welding operations of the usual type. Succeeding chap- 
ters treat of electric arc welding, electric resistance welding, 
oxyacetylene welding and thermit welding in detail. A fur- 
ther section covers the rules and regulations of federal and 
state authorities and insurance companies. Various charts 
and tables are included, and at the end of the book is a 
comprehensize catalogue of welding apparatus and equip- 
ment. In this edition information has been added on the 
training of operators and considerable new material relative 
to special welding jobs—including tanks, pipes and plate 
work—has been included. 


What Our Readers Think 


Babbitting Crossheads 


ATLANTA, Ga. 
To THE EDITOR: 

We are experiencing some difficulty due to the failure of 
the babbitt to adhere to the crossheads. Would like to know 
how this work should be performed and whether steel cross- 
heads should be tinned before babbitting. 

Henry J. ARMSTRONG 


(A method which is being used with success in the shops 
of one large road is as follows: After being set up on the 
babbitting table, the old babbitt is melted off the crosshead 
with a burner. This pre-heats the crosshead to about the 
proper temperature for pouring the new babbitt lining. When 
the old babbitt has been melted off, the crosshead is well 
brushed with a steel wire brush and thoroughly cleaned with 
sul-ammoniac. The surfaces are then tinned, after which the 
forming blocks are set up and the babbitt poured. It is re- 
ported that after the men become familiar with the work, 
they rarely fail to obtain a good job of babbitting and that 
but little trouble is experienced with babbitt becoming loose 
or falling off. 

The fixtures and methods in use on the D. L. & W. for 
babbitting crosshead shoes are described on page 772 of this 
issue. It will be noted that on this road the forming blocks 
are made to such a size that the babbitt is never machined 
after it has been poured. The surfaces as poured against 
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® 
the blocks are harder, and it has been found that the babbitt 
wears considerably longer than when it is machined before 
the crossheads are placed in service.—EDITor. ) 


Adjusting Safety Valves 


. MINNEAPOLIS, Minn. 
To THE EDITOR: 
When adjusting the safety valves on a locomotive, which 
valve should be set first—the plain valve or the one with a 
muffler? Would like to know what is the general practice 
on different roads and the reasons for such practice. 
OSBORN WILLIAMS 


(The following procedure is the one which has been satis- 
factorily followed for some time on several large eastern 
roads: The open pop valve, which is adjusted at a slightly 
higher pressure than the one with a muffler, is always set 
first. The lower pressure muffled one is then adjusted. The 
men performing this work have been educated in regard to 
the proper blow-down of safety valves and to adjust them so 
as to obtain a blow-down of from 3-lb. to 4-lb., which gives 
the maximum lift to the valve. With a 2-lb. to a 3-lb. blow- 
down, a full valve opening is not obtained. It has also been 
found from experience that the valve seats cut much more 
rapidly by the severe wiredrawing of the steam when the 
opening is small.—EDITOR.) 


How Should Driving Box Wedges Be 
Adjusted ? 


Cuicaco, Hl. 
To THE EDITOR:— 


Am anxious to know what adjustment of the driving box 
wedges on Pacific type locomotives will give the best results 
in operation. The locomotives referred to are engaged in 
heavy and fast passenger service, making a run of 115 miles 
in about three hours, twice a day. They weigh 190,000 lb. 
on the drivers, have 1114 in. by 21 in. main journals and 
11 in. by 14 in. front and back journals. The driving boxes 
are of cast steel, brass lined and packed with grease. Shoes 
and wedges also are of cast steel. 

There is a considerable diversity of opinion among the 
roundhouse men who adjust the wedges as to how the work 
should be done. One man will set up all wedges snug with. 
a 10 in. wrench and then pull the main wedges down 1⁄4 in. 
to 3/16 in., and the front and back wedges down % in. to 
5/16 in. Another man will pull all wedges down 3% in. or 
more. 

Complaints of rough and hard riding are frequently made 
by engineers. At other times the same engines are known to 
ride smoothly. Can you advise just how tight the wedges on 
such engines should be set to prevent hard riding and at the 
same time to give as little pound as possible in the boxes? 

W. V. MAXWELL. 


(This question is one which roundhouse men are frequently 
called upon to answer. In manv cases where rough riding 
has been complained of, it also is probable that traveling 
engineers have ridden the engines after the wedges have been 
adjusted to give a definite amount of clearance. We would 
be pleased to receive and publish replies from our readers 
giving the practices which they have followed themselves. or 
know that others have followed with satisfactory results. 
While Mr. Maxwell refers specifically to a Pacific type loco- 
motive in fast passenger service, those replying might, with 
advantage, take up the whole broad problem of wedge ad- 
justment for all kinds of equipment.— EDITOR.) 


Engineering Building—Montana State College 
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What Does a Successful Executive Require? 


Is lt a Knowledge of the Technique of the Business or an 


Understanding of Men? 
First Prize in Special Apprentice Competition 


By Dale C. Shefheld* 


Special Apprentice, Chicago, Milwaukee & St. Paul, Bedford, Ind. 


INCE executives are begin- 
S ning to realize more and 

= more the value of an appren- 
ticeship course for college gradu- 
ates, they have endeavored to 
shape its schedule to provide a 
thorough training; one that will 
cover an appreciation of such 
things as the necessity for reduc- 
ing turnover and stabilizing em- 
ployment, give a better under- 
standing of elementary economics 
as applied to the concern, and, 
above all, inculcate in the candi- 
date a greater interest in, and 
loyalty to, the company. But 
since the direct supervision over 
this training is passed down the 
line, it is doubtful if the student 
is so influenced as to absorb the 
above points from those who have 
direct charge of him during the 
training period. 

Most foremen are interested in 
the amount of work accomplished 


“Mr. Shefeld is a graduate of the 
Mechanical Engineering Department of 
Montana State College, Bozeman, Mont. 


and, as a rule, will not go out of 
their way to see that the appren- 
tice is properly instructed along 
lines to develop his loyalty and 
good faith towards the company. 
The railroads are still clinging to 
the old method of having the 
foreman “break in” all new men, 
and consequently the technical 
graduate is put through a course 
very similar to that of the regu- 
lar apprentices. Part of the shop 
work is essential to the proper 
training of the apprentice, but 
that which is not should be elimi- 
nated from the course. It hardly 
seems reasonable that the ap- 
prentice should be’ compelled to 
repeat the training which he has 
already had under a competent 
instructor in his college. Yet such 
is the case. Take, for example, 
the training period to be spent in 
the blacksmith shop. The fore- 
man in charge does not realize 
that the student has already had 
an extensive training in the heat 
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treatment of metals, welding and general foundry work 
under instructors who have been especially trained to teach 
just these subjects. Such faults could be corrected by allow- 
ing a group of men who are familiar with the average engi- 
neering college curricula to check over and revise the 
schedule. 

When a young man spends four of the best years of his 
life in college, learning the fundamentals of his profession, 
he becomes discouraged and restless when he has to repeat 
subjects, because he is in the habit of learning new things. 
If the management thinks it is advisable to repeat certain 
subjects, then it should select the proper man to act as an 
instructor in those subjects. Too frequently a man is chosen 
to teach just because he knows the subject. Very often the 
man who is not the expert is a better teacher, since he has 
the gift of teaching or has received special training in that 
art. 


Put Real Problems Up to Special Apprentices 


The greatest evil of the special apprenticeship course is 
the time element. Non-technical men do not realize the 
greatness of the engineering field, nor of the rapid develop- 
ment of every phase of the profession, and, above all, the 
important part science plays in the solution of engineering 
problems. When the apprentice is allowed to spend all his 
time in the shop his knowledge of thermodynamics, me- 
chanics, and other such subjects—which are essential to the 
profession of an engineer—begins to slip away from him, 
for the lack of exercise; by the end of two years he 
will ‘find that he is pretty rusty in those fundamentals which 
were so hard to get. The field is developing at such an 
ever-increasing ratio that the latest text books of four years 
ago are completely out-of-date, and to the college professor 
this presents a difficult problem. If the apprentice is al- 
lowed to help solve the engineering and economic problems 
of the company from the beginning of his course, it will 
keep his interest from going astray and enable him to be of 
greater use to the road later on. If he is not, it shows that 
the management does not have confidence in one of its most 
important investments. l 


The Importance of Character 


All apprentice courses, no matter how ancient or up-to- 
date, disregard the most important factor that is essential 
to the development of all foremen, superintendents, and ex- 
ecutives of every department, and that is, personal character. 
It is a proved fact that personal qualities, such as common 
sense, integrity, resourcefulness, initiative, tact, accuracy, 
efficiency, and understanding of men are universally recog- 
nized as being no less necessary to a professional .engineer 
than are technical knowledge and skill. The college stu- 
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dent of engineering regards literature and sociology as un- 
necessary chores, to be endured rather than enjoyed; this 
is due to the tendency to magnify the importance of tech- 
nique or problems of research and natural science. All 
through college, one’s standing is based on correct answers, 
which naturally minimizes the importance of personality. 
The greatness of the personal character element was shown 
by the reply which was received to the letter sent to 30,000 
members of four large engineering societies, who were asked 
to number six groups of qualities headed: character, judg- 
ment, understanding of men, technique, knowledge, and 
efficiency, in order of importance. A summary of the re- 
plies to the request showed that character was placed at the 
head of the list by a vote of 94.5 per cent, while technique 
was voted to the bottom of the list by an equally decisive 
majority. 

This indicates that to the man who would deal success- 
fully with human labor and with business, personality 
is a greater asset than technical knowledge and skill. 
About 90 per cent of the so-called political-pull is really a 
promotion based on personality. The college graduate has 
the foundation of knowledge of technique, but as a rule 
his personal character is badly in need of development. 
The best possible way to grasp the secret is by the close as- 
sociation with men who have battled their way, without the 
aid of a college education, from the bottom to positions 
which require executive ability. To develop this require- 
ment, the apprentice should be allowed to go occasionally 
on trips of inspection with master mechanics and superin- 
tendents, where he can learn from observation and con- 
versation. At the same time he will be storing away valuable 
information that will be very useful to him when he attains 
the executive position for which he is being trained. Suc- 
cess today depends more on mental than material equipment 
and the wise investor is beginning to believe that it is better 
to judge the future of the company by its attitude in that 
direction rather than by its past earning power. The ex- 
pense of such trips would probably meet with objections from 
the management, since it would not be possible to show the 
returns in concrete figures. 

Great organizers and leaders in industry are those who 
shape and control their organizations through their power 
accurately to estimate the value of the underlying principles 
of good management. Engineers recognize this fact and the 
value of it to the young technical graduate when they de- 
clare that character, judgment, efficiency, and understanding 
of men are more important to the engineer than is the 
technique of engineering and knowledge of science. This 
is especially true to the one who is working towards an 
executive position. To the designer such qualifications are 
not so important. 
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Pacific Type Locomotive Bullit by the Lima Locomotive Works for the Chicago and Eastern Iilinols 
The design is similar to the U. S. R. A. heavy 4-6-2 type, but is equipped with a tender carried on six-wheel trucks and a special coal pusher. 
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LEHIGH VALLEY 


Lehigh Valley Class N-5-B Mikado Locomotive Built by American Locomotive Company 


Mikado Locomotives for the Lehigh Valley 


Heavy Freight Engines for Anthracite Road Burn Soft Coal—Booster 


am. I. td me. —_— . 


HE Lehigh Valley has recently increased its freight 
handling capacity by the addition of 30 heavy Mikado 
type locomotives. The order for this new power was 

divided equally between the Baldwin Locomotive Works 
and the American Locomotive Company, each builder fur- 
nishing 10 locomotives without a booster and five with a 
booster. Although similar in weight and in general propor- 
tions, there are, however, a number of differences in the de- 
signs as worked out by the two builders. 

Locomotives of the 2-8-2 type were first used on the Lehigh 
Valley about 11 years ago, and the number has been steadily 
increased as additional power has been purchased from time 
to time. In the past, the 2-8-2 type locomotives on this road 
have been fitted with wide fireboxes having a large grate area 
suitable for burning a mixture of anthracite and bituminous 
coal. The Mikado locomotives recently received are the first 
ones of this type on the Lehigh Valley which are fitted with 
medium wide fireboxes and a grate designed for burning soft 
coal. In this connection, a comparison between the locomo- 
tives built by the Baldwin Locomotive works in 1921, 
known on the road as Class N-3-A, and those furnished by 
the same builder in 1923, which are known as Class N-4-B, 
is of interest. Both designs had 27-in. by 30-in. cylinders, 
63-in. driving wheels and were of approximately the same 
weight. The older engines carried 190 lb. steam pressure and 
had a rated tractive force of 56,100 lb. An increase in steam 
pressure to 200 lb. raised the tractive force on the 1923 
engines to 59,000 1b., exclusive of the booster. The fireboxes 
on the 1921 locomotives were of the Wootten type, 1141% in. 
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Increases Tonnage Capacity ee 


wide by 126 1/16 in. long inside, which gave a grate area 
of 100 sq. ft. and a heating surface of 264 sq. ft. in the fire- 
box and 84 sq. ft. in the combustion chamber. In the new 
soft-coal burning locomotives, the fireboxes are 90 in. wide 
by 120 1/16 in. long, which gives a grate area of 75 sq. ft. 
and a heating surface of 224 sq. ft. in the firebox and 112 
sq. ft. in the combustion chamber. Both have the same num- 
ber of tubes and flues, all of them being 17 ft. 6 in. long. 

The boilers used on the Mikado type locomotives built by 
the Baldwin Locomotive Works in 1923 were practically the 
same as those designed for the Lehigh Valley locomotives of 
the Pacific type, Class K-5, the first of which were built in 
1916. These locomotives are used in fast freight and heavy 
passenger train service and burn soft coal. The standardiza- 
tion of locomotive boilers and the use of one design for more 
than a single type of engine, where such use is possible and 
the details have been well worked out, simplifies the mainte- 
nance and reduces the cost. Standardization of mechanical 
parts is frequently, if not usually, given careful attention, 
but standardization and interchangeability of boilers have 
often received far less consideration than their importance 
warrants. 

The new Baldwin Mikado locomotives with boosters weigh 
325,200 lb. in working order, of which 237,900 Ib. is on the 
drivers. The cylinders are 27 in. diameter by 30 in. stroke. 
The rated tractive force of the locomotive alone is 59,000 Ib. 
with 11,000 lb. additional for the booster. The boilers are 
of the wagon-top type, 82 in. diameter inside the first ring, 
and have a combustion chamber 48 in. long. There are 254 


Lehigh Valiey Class N-4-B Mikado Locomotive Built by Baldwin Locomotive Works 
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tubes, 214 in. diameter, and’ 45 flues, 51% in. diameter. The 
total evaporative heating surface is 4,110 sq. ft. and the 
superheating surface is 980 sq. ft. According to Cole’s ratios, 


the boiler horsepower is 2,770 and the cylinder horsepower 


2,624. The estimated coal rate is 113 lb. per sq. ft. of grate 
per hour. These proportions should give a boiler which will 
furnish ample steam without heavy forcing. 

The Mikado locomotive, with booster, built by the Ameri- 
can Locomotive Company, weighs 325,000 lb. in working 
order, of which 239,000 lb. is on the drivers. The cylinders 
are 27 in. diameter by 32 in. stroke. The rated tractive force 
of the locomotive alone is 63,000 lb. and 74,000 lb. with the 
booster added. The boilers are of the straight-top type, 90 
in. in diameter inside the first ring, and have a combustion 
chamber 46 in. long. Of the staybolts, 650 are of the flexible 
type. There are 234 tubes, 214 in. diameter and 50 flues, 
51% in. diameter. The total evaporative heating surface is 
4,009 sq. ft. and the superheating surface is 1,074 sq. ft. 
The rated boiler horsepower is 2,760 and the cylinder horse- 
power 2,624. The estimated coal rate is 113 lb. per sq. ft. 
of grate per hour. Tubes and flues are welded to the back 
flue sheet. In comparison with the Baldwin locomotive, it 
will be noted that the stroke of the cylinders is 2 in. longer, 
which somewhat increases the tractive force. The boiler is 
8 in. larger in diameter, the superheating surface is larger 
and the number of tubes somewhat less. 

The Lehigh Valley locomotives are counterbalanced in ac- 
cordance with the Master Mechanics’ standards, and particu- 
lar attention is given to keeping the weight of the reciprocat- 
ing parts as light as consistent with the required strength. 
The piston rods, main and side rods, crank pins and axles 
are of open-hearth steel. On the American locomotives the 
piston and rod weigh 801 1b., the cross head 607 1b., the com- 
bination link 35 lb. and the front end of the main rod 404 
lb. On the Baldwin locomotives the piston and rod weigh 
752 1b., the crosshead 601 lb. and the main rod, total, 
1,065 1b. 

The Baker valve gear operates piston valves of 14 in. 
diameter and a maximum travel of 6 in. A power reverse 


gear is provided, Alco Type E being used on the American © 


locomotives and the Ragonnet on the Baldwin locomotives. 
All of these locomotives are fitted with stokers, those on the 
Baldwin engines being of the Duplex type and those on the 
American engines being of the Elvin type. 

The following are among the other specialties used: Type 
A superheaters, Delta trailing trucks, Commonwealth frame 
cradles, Unit drawbars and radial buffers, Franklin adjust- 
able wedges, Smith adjustable hub liners, Chambers throttle 
valves on American engines and railroad standard balanced 
type on Baldwin engines, Talmadge drifting valves, Detroit 
lubricators, Hancock injectors, Nathan water columns, Vis- 
sering sanders, Pyle-National headlights, Butterfly fire doors, 
Okadee smokebox hinges, Hunt-Spiller cylinder and valve 
bushings, also piston and valve rings, King piston and valve 
steam packing, one 81% in. cross compound air compressor 
and Beyers pipe. 

The tenders are of the Acme water-leg type and have a 
capacity for 8,000 gal. of water and 12) tons of coal. 

No official tests have been made with these new Mikado 
locomotives, although a number of very satisfactory pre- 
liminary runs were made to determine tonnage ratings. On 
one of these trial runs with increased tonnage up the Wilkes- 
Barre mountain from Pittston Junction, near Croxton, the 
train consisted of 60 loaded cars which gave a total tonnage 
of 3,856 tons back of the tender. This train was handled 
by one of the new Baldwin locomotives without a booster at 
the head end and two American helper locomotives with boost- 
ers, on the rear end. The train left Pittston Junction at 11.45 
a. m. and arrived at the top of the mountain at 3.15 p. m., 
the distance being 20.5 miles, with a continuous grade of 
61 ft. to the miles most of the way. Curves are compensated. 

The previous Mikado locomotives have been rated at 950 
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tons on this grade, or 2,850 tons for three engines. It will 
be noted that on the trial where two of the engines were 
equipped with boosters, the tonnage handled was 1,006 tons 
in excess of the rating for the previous locomotives. 

On another trial run, with a single locomotive equipped 
with a booster, between Pittston Junction and Mountain 
Top, the train consisted of 20 loaded coal cars, which gave 
a total tonnage back of the tender of 1,453 tons. This train 
left Pittston Junction at 12.10 p. m. and arrived at the top of 
the mountain at 4.15 p. m. The actual running time was 
2 hr. 25 min., which corresponds to an average speed of a 
little more than 8 miles per hour. 


TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 


Bilder esac besos eke se oeus ae American Baldwin 
Type of locomotive.......... vere 2-8-2 2.8-2 
Service > iesse has Roa eee ets con Freight Freight 
Cylinders, diameter and stroke... .. 27 in. by 32 in. 27 in. by 30 in 
Valve gear, typ@..........5.-.ee- Baker Baker 
Valves, piston type, size........... 14 in. 14 in. 
Maximum travel ............... 6 in. 6 in. 
Outside lap .¢.054sewciavaaeeiss 1% in. 1 fs in. 
Exhaust clearance ............05 % in.: vy in. lap 
Lead in full gear............005 ts in. & in. 
Weights in working order with 
rooster: 
On drivers cso eh ee ES wees 239,000 Ib. 237,900 Ib. 
On front truck.........0..eeeee 29,500 Ib. 29,300 1b. 
On trailing truck............... 56,500 1b. 58,000 Ib. 
Total engine cessus ecrire aires 325,000 lb. 325,200 1b. 
Tender o ees anaa E E G 164,500 Ib. 151,800 Ib. 
Wheel bases: 
Driving “saswecekeow ewe Eenes 16 ft. 6 in. 16 ft. 6 in. 
Rigid ........ Poaceae we ees 16 ft. 6 in. 16 ft. 6 in. 
Total engine icc sees See 5ewasn 37 ft. 1 in 36 ft. 6 in. 
Total engine and tender.......... 69 ft. .0% in 68 ft. 5% in. 
Wheels, diameter outside tires: 
Driving size eee wes See ea 63 in. 63 in. 
Front truck: ¢i0ss0c0 050035 sus wens 33 in. 33 in. 
Trailing truck <cscvevs<nas sien 45 in. 45 in. 
Journals, diameter and length: 
Driving, main .........cee ee eee ae in. ty 14 in. 11 in. by 14 in. 
Driving, others ............... «+ Ilin. by 14 in. 11 in. by 14 in. 
Front trück 6564055660568 rosdi : 7 in. by 12 in. 7 in. by 12 in. 
Trailing truck ...sesssusesessees 9 in. by 14 in. 9 in. by 14 in. 
Boiler: 
VPC. prat n EEn A EES = Straight-top Wagon-top 
Steam Pressure ........ cece eee 200 Ib. 200 Ib. 
Fuel, kind .........--- 1B Os va eh S on coal Soft coal 
Diameter, first ring, inside..... . 82 
Firebox, length and width....... 120% i a by 90 in. 120 7% in. by 90 in. 
Height mud ring to crown sheet, 
back eiie a a e a EA 6814 in. 70 in. 
Height mud ring to crown sheet, 
frot oe eniacnie ee ee el ooh aces 90% in. 894 in 
Arch tubes, number and diameter. 5—3% in. 5—3'4 in. 
Combustion chamber length...... 46 in. 48 in. 
Tubes, number and diameter..... 234—2% in. 254—214 in 
Flues, number and diameter..... 50—5¥ in. 45—515 in 
Length over tube sheets......... 17 ft. 6 in. 17 ft. 6 in 
Grate ard cierres ors estes en sea 75.2 sq. ft. 75.2 sq. ft 
Heating surfaces: 
Firebox and comb. chamber...... 316 sq. ft 336 sq. ft. 
Arch tunes 64509 'seu's Ko geese 41 sq. ft 40 sq. ft. 
THOS: cscniac noses SV ewe aan i ‘2,399 sq. ft 2,606 sq. ft. 
Flues : cca a as ere Gee Gas WS Os 1,253 sq. ft 1,128 sq. ft. 
Tetal evaporative ..... cece ee oe 4,009 sq. ft 4,110 sq. ft. 
Superheating ..sssssesosscessoeo 1,074 sq. ft "ORO sq. ft. 
Comb. evaporative and superheat’g 5,083 sq. ft 5,090 sq. ft. 
Special equipment: 
Brier Di aides EN T i j Yes x Yes 
Superheater .6.0 eee ee Ee is aia oe y T A 
Fecdwater heater ..........0-00e Ro Ko 
Stoket oraa na bee ae aA aw aes Elvin Duplex 
RBoöster -s 5.6 duck eds has Ve ee ee aie On 5 On 5 
Tender 
Sty nck Osea aa ee es 8 wheel-water leg 8 wheel-water leg 
Water capacity  .6césc sees ose 8,000 gal. 8,000 gal. 
Fuel capacity «acsaniu ds ced saues 12% tons 12% tons 
General data estimated: 
Rated tractive force, engine 85 p. c. 63,000 Ib. 59,000 Ib. 
Rated tractive force, booster..... 11,000 Ib. 11,000 Ib. 
Cylinder horsepower (Cole)...... 2,624 hp. 2,624 hp. 
Boiler horsepower (Cole) (est.).. 2,760 hp. 2,770 hp. 
Speed at 1,000 ft. piston speed... 35.2 m. p.h. 37.5 m.p.h. 
Steam required per hour........ 54,600 Ib. 54,600 Ib. 
Boiler evaporative capacity per hr. 57,450 Ib. 57.660 Ib. 
Coal required per hour, total..... 8,528 lb. 8,528 Ib. 
Coal rate per sq. ft. grate per hour 113.3 Ib. 113.3 Ib. 
Weicht proportions: 
Weight on drivers + total weight 
engine, per cent.............. 73.6 72.9 
Weight en drivers — tractive force 3.80 4.02 
Total weight engine — cylinder hp. 123.9 Ib. 124.0 Ib. 
Total weight engine ~ boiler hp.. 117.8 lb. 117.5 Ib 
Total weight engine + comb. heat. 
SUPlace? (e2587 Gets wen PELE 64.0 1b. 63.9 Ib. 
Boiler preportions: 
Boiler hp. + cylinder hp., per cent 105 105.5 
Comb. heat surface + cylinder hp. 1.94 1.94 
Tractive force — comb. heat. surf. 12.38 11.58 
Tractive force X ia. drivers + 7 
comb. heat. surface.........06 78) 730 
Cylinder hp. — grate area. . 34.9 34.9 
Firebox heat. surface + grate” area 4.75 5.00 
Firebcx heat. surface, per cent of 
evap. heat. surface: vss0cediws 7.0 7.4 
Superheat. surface. per cent of 
evap. heat. surface,.........6. 21.1 19.2 
Tube length — inside diameter.. 104.5 104.5 


The First Three-Cylinder Locomotive in America 


New York Central Tiea | Locomotive 


4-8-2 Type for Freight Service, with Booster, Develops 75,700 Lb. Tractive 
Force; Adhesion Factor 3.73 


OR several months past the New York Central has been 

operating in freight service on the Mohawk division 

a three-cylinder simple locomotive of the 4-8-2 type. 
The design is similar to the two-cylinder Mohawk locomo- 
tives built in 1916 and 1917.* The locomotive was con- 
structed by the American Locomotive Company for ex- 
perimental purposes to determine whether the division of 
work between three sets of pistons, crossheads and main 
rods would be desirable in a heavy freight locomotive, as 
well as to determine whether the three cylinders will make 
possible an increase in thermal efficiency by more expansive 
use of the steam. 

The locomotive has three simple cylinders, 25 in. in 
diameter by 28 in. stroke. The boiler is equipped with a 
Type E superheater, the Superheater Company’s feedwater 
heater and a trailer booster. Including the effect of the 
booster, the maximum tractive force is 75,700 lb. The 
tractive force of the two-cylinder Mohawk type is 51,400 lb. 

Since this is the first application of the three-cylinder 
principle on a heavy freight locomotive in this country, it 
may be of interest to review briefly the advantages of this 
type from the mechanical standpoint. Among the most im- 
portant benefits is the reduction of stresses on each set of 
pistons, crossheads and main rods. In this case, while the 
three-cylinder arrangement increased the tractive force 21 
per cent, it also reduced the piston thrust, based on 200 Ib. 
pressure, from 123,000 lb. to 98,000 1b., or 20 per cent. The 
even turning moment on the driving wheels obtained with 
three cylinders is also advantageous in permitting the use of 
higher tractive force with the same weight on drivers. In 
any locomotive, the adhesive weight must be great enough 
to prevent slipping with the maximum tractive force devel- 
oped throughout a complete revolution. In a three-cylinder 
locomotive, the maximum is only 8 per cent higher than the 
average, while with two cylinders, it is 23 per cent above. 
This means that for a given weight on drivers the three- 
cylinder locomotive can develop 15 per cent greater rated 
tractive force than a two-cylinder design without increasing 
the tendency to slip the wheels. The factor of adhesion used 
on the three-cylinder locomotive is 3.73, which would be 
equivalent to about 4.29 in the two-cylinder type. In Great 
Britain and Germany, where the three-cylinder arrangement 
has been extensively used, it is claimed that the six exhausts 


*For a description of these locomotives, see the Railway Mechanical Engi- 
neer for February, 1918, page 77. 


per revolution have a marked effect in increasing the ef- 
ficiency of combustion. 


Details of Construction 


The two outside cylinders of the locomotives are placed 
horizontally with the center lines 2 in. above the centers 
of the wheels. In order to avoid using a main rod passing 
around the front axle, the center cylinder has been inclined 
at an angle of 814 deg., with the center line passing about 
4 in. above the center of the main axle. This brings the 
front end of the cylinder higher than the bottom line of 
the boiler barrel and the bottom side of the smokebox has 
been raised at the forward end to give the required clearance. 
The right and center cylinders and valve chambers are 
made in a single casting which extends to the inner side of 
the left frame where it is bolted to the left cylinder casting. 

The crank axle is of the built-up type, with step-fits in 
the crank cheeks. The inside crank pin has a bearing 7%4 
in. wide by 12 in. in diameter. This bearing is lubricated 
with hard grease, which is forced in from the outside of the 
axle and passes through holes in the crank cheeks and the 
center crank pin to the surface of the bearing. The center 
guides, which are of the two-bar type, are lubricated through 
oil pipes from the running board. 

One of the interesting features of the design is the method 
of driving the valve for the inside cylinder from the outside 
valve gear. The center lines of the three valves are all 
horizontal and at the same height. A transverse forked 
lever is placed ahead of the cylinder castings, one end of the 
lever being connected to the front extension of the left valve 
stem, the stationary fulcrum being one third the distance 
from the opposite end. The right-hand end of this lever 
forms a fulcrum for the center of a floating lever, one end 
of which is connected to the right valve stem, while the other 
end drives the valve for the center cylinder. This simple 
arrangement avoids the necessity for the third set of valve 
motion. In order to facilitate the application of the valve 
motion levers, the bumper beam braces are secured by pins 
at the top and bottom ends, making them readily removable. 

Double ported piston valves, 11 in. in diameter, are used 
for all three cylinders. The valves have a maximum travel 
of 6 in. with 1%-in. lap, %-in. exhaust clearance, and 3/16- 
in. lead. 

To permit the application of the booster a cast-steel 
Delta type trailer truck with equalizers between the driving 
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wheels and the trailer, was installed. Because of the large 
cylinder volume on the three-cylinder locomotive, it is neces- 
sary to provide the maximum possible boiler capacity. There 
are 216 flues 314 in. in diameter by 2 ft. 11 in. long, all but 
40 of these containing superheater units. The use of the 
Superheater Company’s feedwater heater also increases the 
capacity of the boiler and helps to bring it up to the re- 
quirements of the cylinders. 

The tender used with this locomotive has a capacity of 
15,000 gal. of water and 16 tons of coal. It is of the rec- 
tangular, water-bottom type and has a cast-steel frame 
carried on Commonwealth six-wheel trucks. 

It is expected that dynamometer tests of the three-cylinder 
locomotive will be conducted during the next few weeks, 
which will give an opportunity for comparing its per- 
formance with that of two-cylinder locomotives from the 
standpoint of hauling capacity and fuel consumption. 
Operation over a more extended period is necessary to enable 
any estimate to be made of the relative expense of main- 
taining three-cylinder locomotives as compared with the 
ordinary two-cylinder design of the same capacity. 


TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 


Type of lOCOMOLIVE:c 2 ac cee wah ch eS oesekaa us 4-8-2 
Dervi ses os oii ee Saw ale ohh ea SD COS Freight 
Track page crece ie ee ERA SAR ER RAS ee RS 4 ft. 8% in 
Cylinder, diameter and stroke. ........ 2... eee e eee eee 3—25 in. ky 28 in. 
Valve wear, tper cis tipe Oa Coe ae aie Reed eres ees Walschaert 
Valves, type S126 06.565 eataa va ee eas Wend nex aww Double ported 
Piston—11 in. 
Maximum travel go. 34s05 500 Few ie ewes went hk 6 in 
Outside lap: eucand ves. a eed ae ah eee Seu wen 1% in 
Exhaust clearance. sido dis suskind Wars. wd cea 6-4 Bae EO % in. 
Lead in full gat sas 42 oe ierauta er oe te SW es 3/16 in. 
Weights in working crder: 
On drivers 6 e655 a eo BOE aw ee le eh bok Bee PAS ae no 241,500 Ib. 
On front (rick sace0 se cee oo oh 4 eda wR 4s ea ae wR 66,000 Ib. 
On trailing tC fe sles feeds PSs S bass had ae Soe 59,500 Ib. 
Total, engine meus leo Seles rE ERa tS ae se eae es 367,000 Ib. 
Tender <a on elec ice ohh OWS Ps ENS as dak ees 267,800 Ib. 
Wheel bases: 
Driviñg eona erea Sia Seek 4 bee E Ae aces 18 ft. O in. 
Rigid: aesir e Ra cain Saat ads Ceo gees eae 18 ft. 0 in. 
Total engine »..... G4 4ieot h nee Kone oR ee eS 40 ft. 7 in. 
Total engine and tender... ...... 0.0... cece eens 82 ft. 6 in. 
Wheels, diameter cutside tires: 
Driving: soc con nde ate te eerie See ae on oe aT 69 in. 
Front truck <.24605606 tied sibs hee beens eee aA 33 in. 
Trailing trick: cixcs ot iis pamela austere 45 in. 
Journals, diameter and length: 
Driving, main nk 2220 4s Mere ches cae eee ee eos 11% in. by 13 in. 
Driving, others . a.caceck b:04 hoe aly s PAE are eee wee 11 in. by 13 in. 
Front truck: serere cic cee eee wae ewe We ak 6¥ in. by 12 in. 
Trailing triek Web siecle oo aii CaS E aad so 9 in. by 14 in. 
Roiler: 
Type sieves F Rate 8 he HUG RAS eed a eae we Dera ena ee Conical 
Steam pressure ean Osi hte ep aieeh oe ok og oe AAG te 200 Ib. 
Diameter, first ring, inside.........0... ccc ccc e eee wees 80 in. 
Firebox, length and Widths soe hen GREE oo ee Tow ok 114% in. x 84¥Y in. 
Arch tubes, number and diameter.............-0-000% —3 in. 
Combusticn chamber length.............. 0000 c eevee None 
Tubes, number and ‘Hlameter... 0... 00. c ee eee ee eee None 
Flues, number and diameter......... 00.000 c cece cceees 216—3'%% in. 
Length over tube sheets....... 00.00 eee ee eee eee 24 ft. 11 in. 
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Gas area through tubes....... ccc. ccc cee cee eee e ee eee 328 sq. in. 
Net gas area through flues............. 0c cece cece 1,054 sq. in 
Total gas area through tubes and flues.............. 1,382 sq. in 
Grate area 52284 lea ete Cow ee ne wae wen 66.9 sq. ft 
Heating surfaces: 
Firebox and comb. chamber including arch tubes...... 242 sq. ft. 
Tubes and -MUNCS ass os sc. hsecs cae BGS Swe oe ere we 4,913 sq. ft 
Total. evaporative 6.460 2805s hadsice cea ee een eee s ees 5.155 sq. ft 
Superheating .. ...seesssosesssoosssosseseresesere 2,158 sq. ft 
Comb. evaporative and superheating................. 7,313 sq. ft 
Special equipment: : 
Brick:arch cenori a eon ore eae tal aaa a Security 
Süperheater soaren eaa i Ea AE EE EEE Type E 
Feedwater heater ...... 0... cece ec e eee eee eee te eens Superheater Co. 
Stoker 24.2104 0G 2 cuersdea ead ewes acy a wees Elvin 
Bocster eines bas Rca Se eee Se ee ew Os Sa Wa ee Franklin 
Tender: 
Style: hy Gece eee On eS eae aeons BGK ae ae Vaan Rectangular 
Water Capacity rereua vn adie Mawes vA We Rae 15,000 gal. 
Fuel capacity oraa ran nes paw ie ees eR ek Noes 16 tons 
Tracks eroian ance wan AG ere DAR aS eevee ein eee aes 6 wheel 
General data estimated: 
Rated tractive force, 85 per cent.............0 eee eee 64,700 Ib. 
Tractive force of booster... ..... cece cece ee tees 11,000 Ib. 


Weight proportions: 


eight on drivers — total weight engine, per cent.... 65.8 
Weight on drivers — tract. force..............2 00 0ee 3.73 
Total weight engine -- comb. heat. surface.......... 50.2 

Boiler properticns: 
Tractive force -- comb. heat. surf...........00-000- 8.85 
Tractive force X dia. drivers =- comb. heat. surface.. 611 
Firebox heat. surface < grate area...........002 eee 3.62 
Firebox heat. surface, per cent of evap. heat. surface.. 4.70 
Superheat. surface, per cent of evap. heat. surface.... 41.9 


Gasoline Electric Locomotive 


Work on the development of gasoline-electric locomotives, 

halted by the war and subsequent activity, has been 
resumed by the General Electric Company. A new 40-ton 
unit embodying marked improvements in design and con- 
struction over previous types was completed recently; a sim- 
ple throttling controller without resistance makes it possible 
to use the full power of the engine at all speeds. Comprehen- 
sive tests have been given the new locomotive, which show 
it to be more economical in operation than mechanical drive 
locomotives of the auto bus type. Nine months’ operating 
results indicate that the maintenance costs will also be very 
low. 

The locomotive is expected to find wide application on 
steam road branch lines for freight and passenger service, 
switching, haulage, etc. It is equipped with four GE-820, 
500-volt, 60 hp. mine type motors operating from a 100 kw. 
generator direct connected to a Sterling six-cylinder Dolphin 
engine. The locomotive has a double end control. The run- 
ning gear consists of two, four-wheel, swiveling, arch bar 
trucks with floating bolster. G-E straight and automatic 
air brake equipment is furnished, including a 600-volt motor- 
driven compressor. An auxiliary ratchet type hand brake is 
also furnished. 
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Gas-Electric Locomotive Hauling a 353-Ton Trailing Load 


Transportation—Master Key to Progress’ 


General Prosperity Will Follow if Railroads Are Properly Encouraged 
to Improve Their Service 


By Edward J. Kearney 


President, National Machine Tool Builders’ Association 


ACHINE tools are called, and rightly so, the ‘‘master 
tools of industry;” but they are not a primary prod- 
uct, creating their own demand, or connected, ex- 

cept indirectly, with individual consumption. It is not 
known among businessmen generally that the machine tool 
industry suffers during the downward swing of the business 
cycle to a far greater extent than ordinary manufacturing 
lines, for the reason that our product is bought mainly dur- 
ing periods of expansion. The carpet-sweeper manufacturer, 
when his business shrinks 5 per cent, buys no more machine 
tools, so that our business, as far as he is concerned, falls 
100 per cent. The example could be extended almost in- 
definitely. Is it any wonder that we are asking one another 
“What is the next development that will sustain the machine 
tool industry?” Every one has an answer. I have mine. It 
is general, mechanical, industrial, and agricultural develop- 
ment and prosperity, with transportation the master key to 
progress. 

Future progress depends on adequate transportation facili- 
ties. So important is this that it should be a matter of the 
most serious concern of every businessman and citizen. It 
is this that leads me to present an outline of the case and 
show where we can do something for ourselves and in the 
public interest. 

There are few people not actively connected with railways 
or who have not made a study of their growth, who have any 
idea as to the enormous extent to which transportation in this 
country has grown, or to where it will lead with the present 
rate of growth continued. This is why we should be con- 
cerned. 


Passenger Traffic 


It seems to be a part of our national genius to travel.. 


For example, the Iowa farmer, when the corn crop is good 
and hogs are high, spends the winter at Long Beach, Cali- 
fornia. The Colorado school teacher spends her vacation 
attending summer school at Columbia University. The Ohio 
business man goes South for a late and an early game of golf, 
and all the newly-weds see Niagara. 

In addition, the system of marketing our products has 
brought about extensive travel on the part of representatives 
of manufacturing concerns, wholesalers, and others, so that 
railway travel, in spite of the coming of the automobile, is 
growing rapidly. In 1880 the per capita travel was approxi- 
mately 100 miles, which has continued to grow steadily until 
it is now about 400. The number of passenger-miles traveled 
at the present time is over eight times what it was in 1880. 


Freight Traffic 


In freight, we find a similar condition with the difference 
that the rate of increase is much more rapid. The per capita 
ton-miles rising steadily during the period, multiplied itself 
about six to one. In 1880 the number of tons of freight 
hauled one mile was 32 billion while it is estimated that for 
1923 it will be beyond 415 billion or 13 times as much. 

Some investigators are of the opinion that the length of 
haul will diminish, owing to the tendency to establish fac- 
tories in other than strictly industrial sections and nearer 
the point of consumption. This would have the effect of 


“From an address before the National Machine Tool Builders’ Association, 
at Lenox, Mass., October 3, 1923. 


Keeping down the ton-miles as compared with the number 
of cars loaded. But, on the other hand, the motor truck 
is taking away many short hauls, tending again to lengthen 
the average haul. At present the products of the mine, 
forest, and farm furnish 70 per cent of all freight. State 
traffic furnishes but 15 per cent of the whole, while interstate 
traffic furnishes 85 per cent. In this discussion passenger 
traffic would be eliminated, but people will and must travel, 
and the high-speed trains furnished for their accommodation 
clutter up the tracks, increase the time and cost of getting 
slower freight, and consequently increase the number of 
freight cars and locomotives.necessary for a given volume. 


Future Transportation Requirements 


Every factor in the economic progress of our country points 
to greater production, greater wealth, and higher standards 
of living; consequently, greater consumption, necessitating 
more and better transportation. There are ample grounds 
for the prediction that within 20 years we shall demand of 
the railroads the moving of twice the amount of freight 
carried today, or more than 800 billion ton-miles. In addi- 
tion, they will be called on to provide for a 75 per cent in- 
crease in passenger-miles traveled. Given the vitalizing 
power of sustained credit, without which nothing can be done, 
is it a task capable of accomplishment? Will it be possible 
in this space of time to provide facilities to dispose of this 
overwhelming volume? Are there any improvements in sight 
that, if applied, will help to a solution? 

. [Attention was here called to the economies obtained by 
improvements in locomotive design and the introduction of 
superheaters, feedwater heaters, water rectification, thermic 
syphons, boosters and improved brake equipment. The possi- 
bilities of electrification and the need of increased sidings, 
switches and signals was also referred to. ] 


Keeping ‘the Equipment in Service 


One of the greatest economies in railway operation is to 
keep the equipment in use the greatest possible amount of 
time. In our own business we recognize the value in reduced 
overhead when our equipment can be used full time, or 
better still with more than one shift. The same is true of 
railway equipment. In order to bring this about, there must 
be facilities for taking care of locomotives at the terminals 
so that they will be the least possible time out of service. 
This means better and larger roundhouse facilities, sanding 
and coaling devices, boiler washing equipment, and last, 
but certainly not least, modern machine tools for both the 
roundhouse shop where temporary and emergency repairs 
are made, and for the general shop where thorough over- 
hauling is done. 


Is Management Incompetent? 


Reference is frequently made in certain quarters to the 
incompetency of railroad management. Let us see as to that. 
Since taking back the roads from the government on March 1, 
1920, the number of emplovees has been reduced by 150,000, 
while the amount of traffic being moved at the present 
moment is the largest in history, with a steadily rising car 
surplus. This hardly looks like incompetence. 

The only thing that stands in the way of growth of trans- 
portation facilities is lack of capital. The capital will be 
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forthcoming if there is prospect of security for the investment 
and a continued satisfactory return compared with what can 
be obtained in other industries. The selling methods of our 
political leaders have not improved as rapidly as have those 
of the makers of some less important commodities, with the 
result that the people are misinformed and led to believe false 
economic doctrines. When any considerable class is adversely 
affected, such for example, as the wheat growers or the coal 
consumers, what is the first suggestion for relief? Take it 
out of the railroads. 


Commission Has Double Responsibility 


In the Transportation Act of 1920, Congress places the 
regulation of the railroads in the hands of the Interstate Com- 
merce Commission with instructions to see that no injustice is 
done any shipper; also charges them with an equally im- 
portant duty of seeing that the railroads receive a return 
which will attract capital sufficient for adequate growth and 
development. 

Mechanically the railroads are on the way to handle the 
ever-increasing volume of traffic and to do it so much more 
economically as to give promise of ultimate freight rate re- 
ductions. Our opportunity is in using our influence with 
those in authority to promote and maintain a government 
policy favorable to the development of transportation, the 
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master key to progress. Vital to mechanical progress by the 
railway is the investment of vast capital. Underlying such 
investment is confidence in the stability ‘of railway income. 
Behind this in turn is stability of government policy. Efforts 
are being made to repeal the act or so to amend it that the 
revival of railroad credit will be impossible and public in- 
terest suffer irreparable damage. Some men in public life 
do not seem to know that one dry bearing will be just as 
disastrous to the operation of the whole machine as if no oil 
were used at any point. The immediate objective is a fur- 
ther trial of the Transportation Act without experimental 
amendments. In future years the objective is so to guide the 
progress of perfecting the law that always embedded in it 
will remain the principle of net income adequate for the 
attraction of investment capital. 

Can you not picture a shrinking map with the Missouri 
valley products only 48 hours from Atlantic harbors? Can 
you not visualize with the prosperity incident to these de- 
velopments an enormous increase in the use of mechanical 
equipment on the farm, in the home, on the railway, in the 
air—wherever there are tasks for human hands to perform? 
Does this not mean that the manufacture of machine tools 
will become a more stabilized industry depending less on 
the activities of any one line and more on the general pros- 
perity of all the people? 


Ramsay I urbo-Electric Condensing Engine 


An Interesting Experimental Locomotive Which Has Been Under 
Development in England for Two Years 


HE Ramsay turbo-electric condensing locomotive was 
built by Sir W. G. Armstrong, Whitworth & Company, 
Scotswood Works, Newcastle-Upon-Tyne, Great Brit- 

ain, in 1921 for the Ramsay Condensing Locomotive Com- 
pany. This locomotive was designed for experimental pur- 
poses and during the past 18 months has been submitted to 
numerous stationary and road tests, various modifications be- 
ing made from time to time as experience dictated. The re- 
sults have been so encouraging, however, that a new loco- 
motive embodying the same principles is now being designed. 
While several references have been made to this interesting 
locomotive, only the most general data has thus far been pub- 
lished. 

The locomotive is 69 ft. 714 in. long overall, weighs 293,- 
000 lb. in working order and has a rated tractive force of 
22,000 lb. It consists of two sections connected together by 
a universal joint. Each section is carried on three pairs of 
driving wheels and a two-wheel truck. The front section con- 
tains the boiler under which is placed the main turbine and 
generator and the auxiliary turbine and generator, while the 


back section contains the condenser with fan, water tanks and 
coal bunker. Communication between the turbines and con- 
denser is by way of an exhaust pipe which is provided with 
a flexible rubber connection reinforced with aluminum rings. 

Power is developed in the main turbine and the transmis- 
sion of power from the turbine to the locomotive wheels is by 
electrical means. The turbine is coupled to an electrical gen- 
erator, the electrical energy from which is transmitted to four 
motors, two of which are fitted to the wheels of the front sec- 
tion and two to the wheels of the rear section. 

The main turbine is of the impulse type and contains nine 
stages, the mean blade diameter being 36 in. It is designed 
for a steam pressure of 200 lb. per sq. in., superheated 300 
deg. F., and exhausting to a vacuum of 2714 in. The maxi- 
mum speed of the turbine is 3,600 r. p. m. The main tur- 
bine drives a three-phase generator, which is designed to de- 
velop 890 kw. at 3,600 r. p. m., the pressure then being 600 
volts. 

The auxiliary turbine, which is a single stage one, drives a 
direct-current dynamo, which excites the poles of the main 


Ramsay Turbo-Electric Locomotive of 22,000 Lb. Tractive Effort 


NovEMBER, 1923 


generator and also provides electrical energy for the motors 
driving the condenser fan, the condenser rotor and the ex- 
traction pump and also the current for lighting the train. 
This turbo-set runs at 3,600 r. p. m. and is subjected to the 
same steam conditions as the main turbo-set. 

The boiler is supplied with air by a forced-draft fan 
placed in the cab. The grate area of the boiler is 28.5 sq. 
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Front End View of Ramsay Locomotive 


ft.; the heating surface, 1,243 sq. ft., and the superheater sur- 
face 300 sq. ft. 


The Condenser Design 


The condenser consists of an annular nest of tubes built 
into two headers; the exhaust steam from the turbines enters 
one header, passes through the tubes, is condensed and the 
water resulting from the condensation is collected in the other 
header. From there the water passes into a well and is 
returned to the boiler to be converted into steam again. 

The accelerated evaporative principle is employed in the 
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condenser. The nest of tubes is in the form of a drum which 
rotates in bearings. The drum is housed in a tank, the bot- 
tom of which contains water kept at a constant level by a 
pneumatic float valve. The tubes pass through the water 
as they rotate. After they leave the water, rapid evaporation 
is produced by passing air over them at a high velocity and 
the result is a correspondingly rapid condensation of the 
steam inside the tubes. The air is supplied by a specially de- 
signed fan. The inlet to the fan has a scoop or air guide 
which forms an easy path for the entering air and so elim- 
inates the losses from the shock which would occur if no such 
provision were made. 

The water used in the boiler and that used for wetting the 
tubes are kept separate. The former is used in a closed cir- 
cuit and is not wasted except by small leakages, hence very 


Photograph by Railway Gazette, London 
Locomotive Ready to Back Onto a Passenger Train 


little new water is required. The advantage of this is spe- 
cially felt where locomotives are obliged to use bad water 
which results in rapid deterioration of the boiler. By using 
a condensing system, taking in bad water during runs is ob- 
viated as ample water can be carried to satisfy any run that 
the locomotive may be called upon to perform. A prolonged 
life of the boiler is insured in any case by using a condensing 
system because shortly after the run the feedwater becomes 
partially distilled. Wetting the tubes by impure water does 
not affect the vacuum, neither does it injure the tubes. Re- 
peated tests having shown this to be the case, any water may 
be used for condensing purposes. 


The Electric Driving Motors 


The four main driving motors are of the alternating current 
slip-ring type, ventilated by fan runners mounted on the rotor 
shafts. The continuous output capacity of each is 275 brake 
hp. with one hour’s rating at 369 brake hp. The sneed of the 
motors at 60 m. p. h. is 1,175 r. p. m. and the pressure 600 
volts. Each pair of motors is belted to a center stretcher 
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Side Elevation of Ramsay Turbo-Electric Condensing Locomotive 
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carrying a transmission shaft and spur wheels. Pinions are 
keyed to the motor shafts and these gear with the spur wheels, 
the power being transmitted through coupling rods from the 
spur wheels to the driving wheels in the ordinary manner. 

The following are the tractive efforts at the rim of the 
wheels for the acceleration period from starting to 60 miles 
per hour. 


SPEED, M. P. H. TRACTIVE FORCE 


Starting 24.4066 eee iie s 22,000 1b. 
IS-  gepseueue Sitter wees 22,000 Ib. 

30 Bcee eens oct oo aN 11,050 Ib. 
60: aans he ea he ete 8,600 Ib. 
Normal running.............002 we vvacecees 
O°  Wwawew as teem gine Gad eee 6,000 1b. 


The starting torque of the motors is about three times that 
of the normal and it is obtained as follows: Before start- 
ing the locomotive, the auxiliary turbine is run up to full 
speed, thus providing excitation for the main generator and 
energy for the auxiliaries. The main turbine is then run 
up to half speed; viz., 1,800 r. p. m. At this period the mo- 
tors are connected in cascade. It is then that the locomotive 
may be started. 

When a turbine speeds up from rest to full speed its torque 
decreases in the ratio of two to one, and when passing through 
half speed its torque is one and a half times the normal and 
this is the torque of the main turbine when running at 1,800 
r. p. m. Again, two alternating current motors when con- 
nected in cascade and running at half the speed of the gen- 
erator have twice the turning moment which they have when 
connected in parallel with the same power consumption. 
Therefore, with the motors in cascade and the turbine run- 


Photograph by Railway Gazette, London 
View From Rear Showing Air Scoop 


ning at half speed, the torque from rest to quarter speed will 
be two times one and a half, or three times the normal torque. 
The motors are now connected in parallel, the turbine still 
running at half speed, and the speed of the locomotive in- 
creases from one quarter to one half speed, the torque at the 
latter speed being 1.5 times the normal. After this the tur- 
bine speed is brought up to its maximum and the torque 
drops from one and a half times the normal to normal. ` 
In controlling the speed from rest to 60 m.p.h., the main 
and auxiliary turbines having been brought to speed by 
means of a handwheel in the cab, which regulates the 
steam inlet, all control of the locomotive is now carried out 
electrically by means of the control wheel on the controller 
fixed in the cab, the main turbo-generator running at 1,800 
r.p.m. The control wheel being in the zero position, the 
motors are without current and connected in cascade. To 
start the locomotive, the control wheel is moved to the first 
notch, thereby closing the excitation circuit to the turbo- 
generator and connecting the motors in cascade, with resist- 
ances wholly in circuit. Resistance is now cut out by further 
movement of the control wheel until the first running position 
15 m.p.h. is obtained. If a greater speed is desired, the con- 
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trol wheel is further moved to alter the motor connections 
from cascade to parallel, the excitation circuit again being 
closed; the motors once more operate under current resist- 
ance again being cut out until a second running speed of 
approximately 30 m.p.h. is reached. Additional notches are 
provided on the controller, each of which corresponds to a 
given speed of the locomotive. These speeds are reached 
by further moving the control wheel round, step by step, 
whereby the setting of the main turbine governor is corres- 
pondingly altered, i.e., the speed of the turbo-generator is 
increased and thereby the periodicity. In this matter, the 
locomotive speed can be increased from 30 to 60 m.p.h. 

A reduction in the speed of the locomotive is obtained by 
turning the control wheel quickly back to the zero position, 
thus observing the reverse successicn of notches to those for 
starting up to full speed. The excitation circuit being there- 
by opened, the notches are without current and connected in 
cascade ready for starting up again. 


Results of Tests 


The present locomotive is, of course, purely an experimen- 
tal one and for demonstration purposes. The trials have been 


Rear View of Ramsay Locomotive With Air Scoop Removed to 
Show Condenser Fan 


very exhaustive and have extended over a period of 18 months 
or more. 

By disconnecting the terminals of the generator from the 
motor and connecting them to water resistances, the turbine 
and generators can be run when the locomotive is at rest, the 
electrical energy being dissipated by heating up the water. 
This affords a convenient means of testing the condenser and 
taking readings which would be difficult to obtain while run- 
ning. Numerous tests have been made under these conditions 
and considerable valuable data collected. In addition to these 
tests, many runs have been made between Horwich and Bol- 
ton and others between Horwich and Southport. During all 
these runs, a breakdown has never occurred. On one of the 
runs a distance of 100 miles was traversed and a speed of 60 
m. p. h. attained with a load of 275 tons. l 

The efficiency of a turbo-condensing locomotive mainly de- 
pends on the design and operation of the condenser. Tests 
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have shown that a condensing apparatus can be placed with- 
in the confined space of the locomotive which will maintain 
the required high vacuum necessary to deal economically with 
large loads. 


Selling Safety to the Man on the 
iring Line“ 
By W. N. Doak 


Vice President, Brotherhood of Railroad Trainmen 


THE peace of mind of the individual plays a more im- 
portant part in our successful endeavors than one may 
imagine at first glance. Worries of any character will no 
more mix successfully with railroading than will water with 
oil. Many things may cause worry or disturbed condition 
of mind. The more frequently brought to my attention are 
those concerning the administration of discipline and the 
personal handling of employees by superiors. Train delays 
of apparent unnecessary duration, partiality and favoritism, 
together with over-zealousness on the part of officers and 
fellow employees, many times tend to disturb the peace of 
mind of employees, and as a result carelessness and in- 
difference follow with the attending allies, accidents, re- 
sulting in injuries, death or property destruction. Weed out 
elements of discord as you would the tare from the wheat. 
Security in employment is of paramount importance to 
successful performance of duty. Were each employee, who 
is worth while, properly impressed with the fact that he is 
secure in his position so long as he obeys instructions, lives 
up to the rules and is careful, we would find the best re- 
sults following. Above everything, eliminate the feeling 
of “It’s hell if you do and hell if you don’t.” This spirit 
will not only wreck your safety efforts, but as well, the 
success of your industry. 

Good wages, properly and discriminatingly distributed in 
such a manner as to compensate in proportion to the services 
performed, are of such magnitude that we may well turn 
our attention to them as having the most telling effect in the 
operation of trains and the general safety first movement. 
Safety first principles demand that we all boost for fair 
wages as the best step toward responsibility, and recognized 
responsibility leads to safety. 

All movements contemplating changes in thought and ac- 
tion are slow, and in general the safety movement has been 
slow, but fortunately progressive and forward. Your safety 
first movements were regarded at one time as unsound 
theories, or hobbies. However, recently I was told by a high 
official of an important railway that the best asset his line had 
and the biggest dividend payer was the safety first move- 
ment. Others have told me that through the good work of 
their safety first movements they had turned losses into 
profits—thus disproving the old theory of these movements 
being expensive. 

Labor organizations, such as ours, at first looked with 
some skepticism upon the safety movement but have now 
so far changed their viewpoint that “safety matters” are not 
only a part of their work, but an order of business in their 
ritual, thus making it an important part of organization 
work. The reason for this change of opinion is education 
and fair dealing. The results are written in undeniable 
evidence on our accident records and insurance reports— 
thereby proving that the movement has had tangible value 
to us from a purely organization standpoint in dollars and 
cents. 

An erroneous idea has been too long prevalent in this 
country that the railroads and their employees were pitted 
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*Abstract of an address before the meeting of the Steam Railroad Section 
of the National Safety Council, held at Buffalo, N. Y., October 2. 3 and 4. 
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against each other. Of course, there has been the desire 
on the part of some to cause friction in the hope that these 
two may not unite for mutual benefit and protection. There 
is no industry on earth where closer co-operation should 
prevail than between investor, management and employees 
of the railroads. Their interests are common and they 
should be encouraged in their efforts of co-operation. The 
only reason they are encouraged to do other than work to- 
gether is because some outsider desires to profit by their 
differences. It is not only safety, but it is safety first to 
assist in uniting these principles in this great industry be- 
hind the common cause for the common good. In selling 
safety to the men on the firing lines, instill in them the 
spirit of co-operation -and confidence. 


Gas Type Feedwater Heater 


A NEW type of small locomotive, built by A. Borsig, 

Berlin-Tegel, for the Voldagsen-Duingen-Delligsen 
light railway, was described in a recent issue of the German 
technical paper Verkehrstechnik. Among the new features 
of this locomotive is a smokebcx feedwater heater, shown in 
the illustration. The hot gases enter the heater through a 
circular perforated cylinder and are entrained by an an- 
nular series of steam jets placed below the vertical smoke | 
tubes of the heater. The water space of the heater has a 
series of light horizontal baffles. An internal smoke tube 
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Gas Type Feedwater Heater for Small German Locomotive 


type of superheater is also fitted. The feedwater, delivered 
by an automatic pump, first passes through an exhaust steam 
feedwater heater of the Knorr type, where its temperature is 
raised to about 195 deg. F. It then circulates through the 
smokebox feedwater heater and its temperature is further 
increased up to 265 to 285 deg. F. Compared with the old 
saturated steam type of locomotive commonly in use on light 
railways, the new locomotive is said to show about 40 per 
cent saving in fuel. 
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Determining Water Readings in 


Locomotive Boilers 
By William Hall 


WHY do boilers explode? It is due to low water or to 

faulty indication of water in the boiler? After an 
explosion, and if the engineer and fireman live to 
tell the tale, they will say, nine times out of ten, that the 
glass showed an ample supply of water. They are no doubt 
honest in their assertions, but was the water glass honest 
in its indications? 

It is a well known fact that some engineers dislike to carry 
too much water as it enables them to carry more steam, others 
carry too much, and consequently are working water through 
the cylinders, washing away lubrication. Also in cases 
where they have a long up-hill drag, they run the water at 
the lowest possible point. This in itself is not a safe practice, 
especially if at the top of the hill they immediately stagt 
to descend again, for while climbing the hill the crown sheet 
was covered with water, but when the dip down came the 
water rushes from the crown sheet towards the front end 
of the boiler, leaving the crown sheet dry, in some cases with 
disastrous results. It is not to be supposed that the engineer 
was wilfully negligent, but being anxious to get his train 
over the road, which is very commendable, he will take a 
chance on allowing the water to get low, depending upon the 
injectors to bring the water past the danger point as soon 
as he reaches the top. We all know that injectors will fail 
sometimes, and should it happen at the critical moment then 
the inevitable happens. 

The recognized method of getting the water level of a boiler 
is, first, by taking the level of the boiler. How? By remov- 
ing the dome cap or the man hole cover, trying the level on 
the joint. When the boiler is supposed to be level, then a 
rubber hose of suitable length, with a glass tube inserted in 
each end (a mark being filed on each tube 5 in. from the 
end) is filled with water. Two men are required to operate 
this rubber hose, one man inside the firebox and one out- 
side. The man inside holds one tube against what he sup- 
poses to be the highest point of the crown sheet, while the 
man on the outside holds the other end, ready to mark off 
the location of the water glass cock. This in theory is alright, 
for everyone knows that water will find its own level when at 
rest. But here are two men from 10 to 15 ft. apart, the man 
outside trying to listen to the man inside who is supposed 
to be carefully watching his tube. Under these conditions 
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Fig. 1—Straight Edge for Locating Highest Point of Crown Sheet 


hearing is quite difficult, they can not see each other, and 
yet they are trying to locate one of the most important boiler 
safety devices. We can imagine the result. If one man 
could handle both. ends of the tube or both men could see both 
ends of the rubber hose I would have more confidence in the 
safety of the device, but under the present system, I have 
none. I do not believe it is a reliable method; in fact I 
have seen a variation of from 1 in. to 1% in. by this method. 

The following method has been tried and found to work 
out very satisfactorily: A straight-edge was constructed as 
per sketch, Fig. 1, long enough to reach from the back flue 
sheet and project about 2 ft. through the fire door hole, the 
front end being of a diameter to fit one of the flues. It is 
not necessary to have the boiler absolutely level, as the 
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7 straight-edge should be set at the same angle as the boiler; 


this being taken with a long adjustable spirit level. An 
adjustable gage, Fig. 2, is then taken by an experienced 
boiler maker and the highest point of the crown sheet located. 
He then transfers the gage to the outside and marks off the 
highest point of the crown sheet on the back head. After 
this he proceeds the same as when using the rubber hose. 
The method is extremely simple and absolutely safe. There 
is no guess work about it. 

This gage should have several lengths of pointers to cover 
the variations in fireboxes. Care should be taken in mak- 
ing the straight-edge, provision being taken to prevent warp- 
ing, etc. It should be well braced and when not in use kept 
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Fig. 2—Adjustable Height Gage for Crown Sheet 


in a place where it would not be subject to danger of being 
misused, and should be kept for this purpose alone. 

Where is the proper place to take the level of boiler from? 
Some take it from the dome joint, some from the man hole 
joint, which may be O. K. providing these joints have been 
set in the boiler level with the top of the wagon top or 
Straight with the shell of the boiler. As most boiler ex- 
plosions occur around the firebox, I believe the straight part 
of the wagon top is the logical place from which to level the 
boiler. It is easy of access at any and all times and while it 
may cost a little money to strip the wagon top for this pur- 
pose it is money well spent and wisely, for what is such cost 
compared to that of an explosion and possible loss of life. 
Objection may be made to having to take down the brick 
arch, in fact that objection has been raised, but what is 
the cost of rebuilding a brick arch, to the performing of a 
most important function, the accuracy of which may save the 
loss of many lives, besides a very large monetary loss to 
the company. 


Three-Cylinder Simple 2-10-O0 Type Freight Locomotive for the 
German State Rallways 
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Substitutes for Turpentine and Linseed Oil 


Practical Tests Indicate that Improvement Is Being Made in the 
Quality of These Products 


HE Committee on Tests of the Equipment Painting Sec- 
tion of the Mechanical Division, American Railway 
Association, in its report presented at the Cleveland 

meeting of the Section, held on September 4, 5 and 6, gave 
the results of a number of tests of substitutes for turpentine 
and linseed oil. The tests were reported by the members of 
the committee individually and abstracts of these reports are 
given below. 


Turpentine Substitutes 


Six samples of substitutes were submitted for test. 

Of these six samples only three could be classed as some- 
where near satisfactory for all purposes. Some were dis- 
carded on account of extreme high boiling point; one on 
account of low boiling point; the others on account of ob- 
noxious odor. 

These three samples classed as satisfactory were tested, for 
specific gravity, residue, initial boiling point, evaporation, 
moisture, color and odor. 

The typical constants of sample No. 4, which is one of the 
three satisfactory samples, as compared with pure gum tur- 
pentine, classes very favorably for general use. While it has 
a slightly higher boiling point than turpentine, it requires no 
more time for complete evaporation and hardening than does 
turpentine. Also, while 95 per cent distills over below 190 
deg., C., the absence of excessively high boiling materials in 
its construction is assured and actual tests for rate of evap- 
oration when used with body color and varnish films, show 
that the percentage of evaporation of this sample equals that 
of turpentine after two hours’ exposure of film, while the 
immediate or initial evaporation is a little slower. The 
slower initial evaporation should not be considered disad- 
vantageous for paint and enamel, as it would, to a certain 
degree, allow enamel to flow out and would prevent brush 
marks. 

Tests indicate that the solvent power of this sample is 
equal, if not superior, to that of turpentine. In the case of 
rosin, limed rosins, ester gums and kauri, satisfactory solu- 
tions were obtained with this product alone and it was ob- 


served that it greatly aided mineral spirits as a solvent for 
these gums, as well as for short oil hard resin varnishes. 

When used alone it will dissolve pale Damar, giving a 
clear, non-cloudy solution. The cloudy, semi-precipitated 
condition obtained when mineral spirits are used with Damar 
can be obviated by the use of this product in conjunction with 
mineral spirits. 

The souring, or curdling of the poorer grades of Japan 
colors when reduced with mineral spirits, can be obviated 
entirely by its use, either separately or in conjunction with 
mineral spirits. 

It has a distinctive pine odor, while turpentine has a mild 
pine odor. It should offer no disadvantage on this score for 
use in paints and varnishes. Owing to the low moisture 
content, which is less than one per cent, this product can be 
used in practically all proportions, without any cloudiness 
from precipitation of water. The color is the same as tur- 
pentine, water-white. Odor: not objectionable; reaction: 
neutral; evaporation (on filter paper): complete; sulphur, by 
white lead test: none. Price: substitute, 70 cents per gal.; 
turps, $1.23 per gal. . 

[This part of the report was signed by the chairman of the 
committee, Theo. Himburg. A short paper on the same sub- 
ject, not given here, was presented by C. F. Mayer.—Ebrror. ] 


Combination Reducing Oils as a 
Substitute for Linseed Oil 


Three papers were included in this part of the report, each 
setting forth the results of tests made by one of the members 
of the committee. 


Paper by C. F. Mayer 


Four substitute oils were tried out by practical tests for 
such purposes as freight car paint, caboose car paint, interior 
of baggage cars, and other miscellaneous work on which we 
are using boiled linseed oil. These products are simply re- 
ducing or thinning oils, whereas these products are offered 
and placed on the market to replace linseed oil for all pur- 
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poses in the mixing of paint, with equal if not better results 
than obtainable by the use of linseed oil. 

These substitute oils mix readily with linseed oil, turpen- 
tine and Japan and show no signs of curdle or separation. 
They also hold in suspension the pigments equally as well as 
those mixed with boiled linseed oil. I have also found that 
the covering and working qualities of paint mixed with them 
are equally as good as those mixed with boiled linseed oil. 
It is our custom to add a small quantity of Japan dryer to 
our paints mixed with boiled linseed oil, and I find that paint 
mixed with these substitute oils dries as well, without adding 
dryer, as the paint mixed with boiled linseed oil and dryer. 
Some of these oils, however, are a little darker in color than 
boiled linseed oil, and where white or light colors are used 
they show a little discoloration, which might be objected to 
where light colors are used. 

I prepared 10 wooden panels, two each of which are done 
with the substitute oils and two done with boiled linseed oil. 
On one set of panels the pigment is white lead, ground in oil, 
and on the other set of panels Venetian red, ground in oil. 
The colors were carefully mixed, and the same amount of 
pigment and oil was used in each one, and the color applied 
with separate brushes. The panels were placed on the south 
side of our paint stockroom at an angle of about 45 deg. The 
panels were placed out for exposure test March 4, 1921, and 
taken in July 31, 1923, making an exposure of about 28 
months. 

The panels on which white lead was used as a pigment 
show signs of cracking and breaking down. Those on which 
Venetian red was used as a pigment are in much better con- 
dition and show no signs of cracking or breaking down. 
Upon close examination, the panels done with boiled linseed 
oil have a trifle more life and are in better condition than 
those done with the substitute oils. 

We have all had occasion to test a great many substitutes of 
various kinds. A great many of these are obsolete at the pres- 
ent time and nothing more is heard of them. From my tests 
with these linseed oil substitutes, a great improvement has 


been made, and the time is fast approaching when there will 


be suitable substitutes for linseed oil in the painting industry. 

Owing to the exorbitant prices, and the claim that there is 
a shortage of linseed oil, it is the duty of every foreman 
painter to make tests with linseed oil substitutes, to prove 
to his own satisfaction that equally as good if not better re- 
sults are obtainable by the use of substitutes, at a less cost 
to the railway he is serving. He should, however, not stop 
at this, but should conduct consecutive tests in order to be 
sure that the same product is being furnished as originally 
offered. 

Paper by H. C. Allehoff 


In January 1921 samples of substitutes for linseed oil 
were sent to me with request to make tests. Sample panels 
were painted with two coats, white lead, box car red and 
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carbon black. These panels have been exposed since Feb- 
ruary, 1921. 

While mixing these oils with the pigments, I found them 
to mix equally, the time of amalgamation being the same. 
When mixed, they disclosed a slight variation in colors. The 
table shows the difference in shade, the lowest per cent show- 
ing the lightest in color. 

After painting on glass and allowing three hours to set, 
I found the suspension equal, excepting No. 5, which sepa- 
rated and resembled frosted glass, on the box car red only. 
The white and black remained in suspension. 

I found the drying of the substitutes much better than the 
linseed oil. The table will show the per cent of variation 
in exact drying time. 

I tested the clear oils for buoyancy by placing teaspoon- 
fuls on pieces of glass. The table shows the number of 
inches or fractions thereof that each one flowed. For the 
buoyancy when mixed and standing for 12 hours, showing 
the amount of liquid floating, by separation, see Column G 
of the table. 

After 90 days’ exposure, painted on glass, I tested the 
elasticity of the film by scratching it with a knife. I found 
the substitutes very hard and brittle, whereas the linseed oil 
would cut off in long elastic films. The table will show the 
per cent of difference. 

On the test panels, after 90 days’ exposure, I found the 
substitutes receding in gloss. The chart will show the per 
cent of variation at the end of 90 days. 

As to the combination of reducing oils and the amount of 
linsced that should be added, in order to prolong life or 
add to the wearing qualities, this is a matter of judgment 
depending entirely on the weight of the reducing oil. A 
light oil will give better wear by adding 50 per cent of lin- 
seed, whereas, a heavy reducing oil would only require 25 
per cent in order to make it as serviceable as the other with 
50 per cent. I have noticed from practical experience, when 
using a reducing oil thin in body, that it requires so much 
pigment in mixing to the right consistency for painting, that 
when dry it will only show a dull, silky gloss. By adding 
25 per cent linseed, a good semi-gloss will be obtained, and 
by adding 50 per cent of linseed, it will resemble a linseed 
oil painted surface. 


Paper by J. McCarty 


I have tested out three grades of substitute turpentine that 
are now in use to a considerable extent. Two are of a petro- 
leum product, especially refined and free from grease. When 
used in Japan colors the evaporation and flattening-out is 
much slower than pure turpentine, their solvent power varies 
considerably when coming in contact with some of the various 
makes of Japans and an immediate souring takes place 
when mixing with varnish materials. These substitutes are 
nct of much value in railway equipment painting. 


COMPARATIVE TEst Data For LINSEED OIL AND SEVERAL SUBSTITUTES 
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litharge, heated until amalgamated; Nos. 4 and 5, substitute oils. 
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Note:-- No. 1 is raw linseed; No. 2, boiled linseed: Nos. 1-A and 2-A a substitute oil, raw and boiled, respectively; No. 3, raw linseed oil, 1 gal., and 1 Ib. 


Column B—Test tor color by placing between two glasses, allowing 1 per cent per shade difference in decrease of light. 
Column C—1-A, 2-A, 4 and 5, set up in 8 hours, dry in 14 hours; 2 and 3 surface dry 14 hours, dry 24 hours; Nos. 1 and 3, 6 hours. 


Column G—Amount of liquid flowing after standing twelve hours. 
Column H—Fstimated valuation two coats allowing four years’ exposure, 
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One other turpentine substitute which is more expensive 
than the petroleum products but much lower in price than 
pure turpentine, is solvent in all grinding Japans and var- 
nish materials, and does not show any signs of souring when 
coming in contact with varnish or enamel. When mixing 
with Japan colors the evaporation and flattening-out is about 
the same as pure turpentine. This substitute is taking the 
place of pure turpentine for all classes of work and general 
use at the present time in all paint materials at our shop. 

In making tests of the substitute linseed oil samples sent 
to me I had sample boards painted with a mineral paint, 
ground to semi-paste with pure linseed oil and thinned with 
each of these sample oils, painted three coats and exposed to 
the weather for 14 months on the south side of our paint 
stock building at an angle of about 45 deg. 

A chemical test of these oils shows the following results*: 


1-A 2-A 4 
Volatile 6.05:645 4.069 e so tie oi es 53.6 per cent 54.4 cent 46.3 per cent 
Time of drying at 100 deg. F... 5 hrs. 2% brs. 11⁄4 hrs. 
Water test—whitening ........ none none none 
Filmi Gases oo ew st hee Ss sales ye tough tough tough 


There is a considerable variation in the percentage of 
volatile matter (benzine); sample No. 4 contains consider- 
ably less than the others. There was also a good deal of 
difference in the time of drying. Sample No. 1-A is much 
lower than the others. This drying test was made at a tem- 
perature of 100 deg. F. in order to make duplicate tests 
at any time of the year. In practice when exposed at ordi- 
nary shop temperature the time of drying would be over 
double that found at a temperature of 100 deg. F. . 

These samples all appear to be composed of China wood 
oil or a similar base. and all are resistant to water. A good 


deal of the value of this oi] material in preserving wood. 


would depend upon the thickness of the paint film, and con- 
sequently the results in service would not be likely to be so 
durable as though a paint composed of pure linseed oil were 
used. The sample panels that were exposed to 14 months’ 
weather test show up well and the durability of these oils 
and the linseed oil are about the same. In pressing the 
paints between two pieces of glass no difference of shade in 
color was noticeable. In flowing out a sample on glass the 
substitute oils show more weight in body than linseed oil. 


TimB oF DRYING on Grass AFTER FLOATING 
Hours to dry 


to bottom 
Sample Nos 462% sce Se estes kee choses a eawEA 8 6 
Or at Oe ee eed areata 20 
No: 2A dvs a eee ea Rare a ees 14 
No TEA 675.5 8 see Rate hoes CaS ae ee re 20 
Boiled linseed oil.......... 0... cece cc eee 24 


Precipitation in mineral paints takes place more readily 
with the No. 5, No. 1-A and No. 2-A oils than with linseed 
oil. The No. 4 sample holds the paint in suspension equally 


“These samples are of the same materials as those referred to in Mr. 
Allehoff’s paper, which bear the same numbers. 
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as good as linseed oil. These paints were put in glass jars, 
sealed and let stand for 12 months. When opening the oil 
and No. 4 oil mixture the oil was floating on top but mixed 
up readily. The samples mixed up with No. 5 oil and the 
No. 1-A and No. 2-A oils were precipitated solid in the 
bottom. 

Discussion 


The discussion of this report dealt principally with the 
necessity for practical tests to determine the physical char- 
acteristics of paint materials to supplement the chemical 
tests. One case was cited in which a substitute for turpen- 
tine had been pronounced satisfactory for universal use on 
the basis of the results of a chemical analysis, which would 
not dry when used as a paint material. After standing 
several hours, an appreciable amount of paraffin had sepa- 
rated at the top, and rubbing the finger over the painted 
surface caused a change of color. The importance of find- 
ing suitable substitutes for turpentine and linseed oil were 
also touched upon, as only in this way can the cost of these 
materials be kept at a reasonable figure. Not all substi- 
tutes are satisfactory, however. Some substitute materials 
have been found to be dangerous to use, causing soreness 
of the hands and faces of the painters handling them. 


Relation of Draft Gear Capacity to 
Rough Handling 


"THE study of the rough handling of cars made by the 

Freight Claim Division of the American Railway Asso- 
ciation shows that speed is the principal contributing factor, 
followed closely by draft gear capacity. It has been found 
that when cars collide, the forces between them increase at 
a much greater rate than the velocities. Tests made by the 
Inspection and Test Section of the United States Railroad 
Administration and data of the Norfolk & Western on two 
40-ton cars equipped with draft gears which close at an im- 
pact velocity of two miles per hour, show that when the 
cars traveled at 1 mile per hour, the reaction forces amounted 
to 20,000 lb.; at 114 miles per hour, 40,000 lb.; at 2 miles 
per hour, the impact velocity at which the gears close, 70,000 
lb., and at 214 miles per hour, 630,000 lb. This shows that 
after the gears close, an increase of only 4 mile per hour, or 
25 per cent in speed, resulted in an increase in the reaction 
forces of 560,000 lb., or 800 per cent. Another test, using 
two 5714-ton cars equipped with draft gears closing at a 
speed of 4 miles per hour, showed that at 4 miles per hour 
the reaction forces were 370,000 lb., and at 414 miles per 
hour, 1,140,000 lb. In this case with an increase of 1%2 mile 
per hour, or 1244 per cent in speed, there was an increase of 
770,000 1b., or 208 per cent in reaction forces, and that after 
the draft gears go solid they no longer serve their purpose. 
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Orderly Arrangement of Lumber Piled by Sizes Between Modern Car Shop and Dry Kiln 
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Composite Hopper Car Built for the New York, Chicago & St. Louts by the Pressed Steel Car Company 


Composite Hoppers for the Nickel Plate 


Wooden Sides and Flooring Are Found to Be More Economical Than 
All Steel in Cost of Building and Maintenance 


OMPOSITE hopper cars of unique design have just 
C been completed for the New York, Chicago & St. Louis 
by the Pressed Steel Car Company, McKees Rocks, Pa. 

The entire construction of the cars, from the side sill down 
and including also the center sills, center sill cross ridge and 
the entire ends of the car, is the same as commonly used in 
the construction of all-steel hopper cars. The essential dif- 
ference is the application of wooden sides and flooring to the 
steel frame. The superstructure consists of an all-steel frame 
to which planks for side wall and flooring have been bolted. 


Interior View of the Completed Car 


Replacement of the wooden sides and flooring with steel can 
be readily accomplished without otherwise making any 
changes in the car, except, possibly, the removal and replace- 
ment of some of the rivets through the framing. To avoid 
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corrosion as far as possible, copper-bearing steel is used for 
all sheets exposed to coal loading. 

The original design was developed in 1916, at the request 
of J. J. Bernet, president N. Y. C. & St. L., to avoid the use 
of steel as far as possible on account of the high price and 
scarcity of steel that prevailed at that time and having in 


Interior View of the Car Before Wooden Flooring and Side Walls 
Are Applied 


‘ 


mind also the heavy maintenance of all-steel cars due to 
corrosion. During the five years that the original cars have 
been in use, the maintenance has consisted chiefly of repaint- 
ing the steel parts. 


Changes From Original Design 


There were 750 cars built according to the original design. 
These cars have given satisfactory service to the railroad 
company for over five years, and there were very few changes 
in working up the design for the new cars. The only im- 
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portant changes made were increases in the length and height 
to obtain greater cubic capacity. The inside length was 
increased from 30 ft. to 33 ft. 8 in., and the height from the 
bottom of the side sill to the top side angle was increased 
from 7 ft. 3% in. to 7 ft. 11% in. Friction draft gears 
were applied to conform to recommendations of the American 
Railway Association and some slight reinforcements of center 
sills and body to compensate for the increase in length were 
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Cross Section of Nickel Plate Composite Hopper Car 


also made. The distance between the truck centers was in- 
creased from 21 ft. 9 in. to 24 ft. 9 in., which increased the 
total distance over the striking plates from 31 ft. 111% in. to 
35 ft. 7% in. The design of the truck side frames was 
changed also to conform to present practice. These changes 
effected an increase of 390 cu. ft. and 19,800 lb. in the 
capacity of the car, when loaded with soft coal. 


Underframing 


The center sills consist of two 15-in., 55-lb. channels, 34 
ft. 814 in. long, spaced 127% in. apart for their entire length. 
No cover plate is applied, but reinforcement is obtained by 
means of three corrugated pressed steel stiffeners, two 2 ft. 
414 in. from the center line of the body bolster and one at the 
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center of the car, respectively, and also at the bottom by 4-in. 
by %-in. by %-in. angles which extend from the outward 
end of the center sill 507% in. beyond the center line of the 
body bolster to the slope sheet of the hopper. This bottom 
angle overlaps the application of the hopper inside sheet and 
the center sill cover so that the center sill is considered as 
reinforced to an extent approximately equal to that of a top 
cover plate. The cross-section of center sills, not including 
the bottom reinforcing angles, is 32.36 sq. in. 

The end sills are made of 8-in., 1114-lb. channels fastened 
to the side sills with 314-in. by 314-in. by 5/16-in. angles. 
They are reinforced by diagonal braces of 5-in. by 3-in. 
by 5/16-in. angle section, extending from the outside corners 
to a 5/16-in. angle section, extending from the outside 
corners to a 5/16-in. cover plate connecting the body bolster 
and draft sills. The side sills consist of %4-in. plate, flanged 
at the bottom, with 1134-in. vertical sides, to which the side 
posts and side post braces are riveted. The hopper and the 
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Section at the Bolster of Nickel Plate Composite Hopper Car 


floor framing are riveted directly to the side sills and center 
sills, thus giving the necessary stiffness. The body bolsters 
consist of 14-in. plate reinforced at the bottom, center sills, 
intermediate section and side sills by 314-in. by 3-in. by 
5/16-in. angles and by ¥%2-in. top and bottom cover plates. 
The center plate casting is riveted directly through the center 
sill channels to the bolster. 
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Side Construction of Nickel Plate Composite Hopper Car 
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Side Framing 


The sides are built of 214-in. by 10-in. shiplap siding 
bolted to a framework of 3 in., 6.7-lb. Z-bars, except the 
Z-bar at the ends of the bolster, which is 8.5 lb. In order to 
facilitate interchangeability from wood to steel, the side 
planks are cut to reach from the end to the center of the 
center side post. A 14-in. copper bearing steel plate is used 
as a splice and extends from the top side bulb angle down 
to the cross ridge gusset. The measurement, from the bottom 
of the side sill to the top of the top angle, is 7 ft. 1114 in. 
and the total height from the top of the rail is 11 ft. 25@ in. 
These measurements are 65 in. above that of the U. S. R. A. 
standard hopper cars of all-steel construction. Each of the 
side posts is riveted directly to the side sill and braced as 
shown in the drawing. The corner post is a 314-in. by 
314-in. by 5/16-in. angle, to which the siding is bolted. The 
end sheets are steel and riveted to the corner posts. The 
top side angle is a 4-in. by 314-in. bulb angle, commonly 
used on all-steel cars. 


Flooring 


The same size shiplap used for the sides is also used for 
the flooring and is bolted to the frame in much the same 
manner as an all-steel floor would be riveted. The hoppers 
and hopper doors are constructed of copper-bearing steel to 
prevent corrosion. With the single exception that the sides 
and flooring are of wood, the general interior appearance is 
the same as any ordinary hopper car. 

The trucks have box section, cast steel bolsters and cast 
steel side frames with the journal boxes cast integral with 
the frame. The stencilled capacity of the car is 110,000 1b. 
The light weight averages about 42,300 lb., which compares 
favorably with an all-steel hopper car of equivalent strength 
and cubic capacity. The cubic capacity of the new cars is 
2,050 cu. ft. level full and 2,295 cu. ft. with a 10-in. heap. 


The Pullman Company’s Contribution 


to Railroad Safety” 
By E. F. Carry 


President, Pullman Company 


HE Pioneer, the first Pullman car constructed from the 

ground up by Mr. Pullman, in 1865, was fittingly 
named. It marked with its monitor roof and general sturdi- 
ness a tremendous advance in the art of çar building, and 
was truly a pioneer in so far as strength, safety and solidity 
in passenger car construction was concerned. 

The record of Pullman achievement in improvement and 
development of railroad equipment is one of constant pro- 
gression. Probably the Pullman vestibule would be accorded 
premier position by railroad men the world over as the de- 
vice which has done more than any other to render: railway 
travel safe. Communication between cars in a train at high 
speed would be perilous were it not for this vestibule. It not 
only renders passage from car to car secure and protects 
passengers from exposure, but it provides to a marked extent 
a bulwark against serious damage to the body of the car and 
Its occupants from the lighter shocks and wrecks. The en- 
closed vestibule of today is a development of the narrow 
vestibule brought out in 1887, and since its introduction in 
1893 has become the universal standard for all important 
trains. 


The Six-Wheel Truck a Contribution to Safe Travel 


Another important Pullman development for the heavier 
passenger train cars is the six-wheel truck with its long 
wheel base. Its excellent general arrangement and fine riding 


*Part of a paper read before the meeting of the Steam Railroad Section of 
the National Safety Council, held at Buffalo, N. Y., October 2, 3 and 4. 
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qualities contribute greatly to comfortable travel. The ex- 
cellency of this truck design has led to its general adoption 
for heavy passenger equipment cars. Its contribution to 
safety, particularly in high speed service in our heaviest train, 
lies in the fact that with six wheels a journal broken or burnt 
off in service will not necessarily cause a wreck, while with a 
four wheel truck disaster practically would be unavoidable. 


Other Mechanical Developments in Pullman Car 
Safety 


Early recognizing the importance of providing a bulwark 
against collisions (in addition to the enclosed vestibules), 
special protective features, generally designated as anti- 
telescoping devices, were first introduced in Pullman cars. 
These devices consisted of steel introduced at the sills, in the 
ends, and at the top of the vestibule. To the extent to which 
such devices are capable of absorbing energy by resistance to 
distortion and rupture, they afford collision protection to the 
car, and the use of extra metal for this purpose has become 
general in the construction of passenger equipment. 

Among other noteworthy improvements developed or 
adopted for use on Pullman equipment in recent years there 
may be listed: 

Locking bolts for connecting trucks to bodies as an anti- 
telescoping feature. 

New truck design which permits of greater ease of inspec- 
tion and with its pivoted and boxed in equalizers is a safe- 
guard against the possibility of wreck due to a broken 
equalizer. 

Development and adoption of a practical application of 
the new A. R. A. standard Type D freight coupler for pas- 
senger cars and correspondingly strong draft gear attach- 
ment to prevent the breaking in two of long trains and the 
breakage of coupler knuckles occasionally experienced with 
ordinary couplers. 

Improved generator suspension to insure against the pos- 
sibility of wrecks due to the loosening and dropping of gen- 
erators. 

The improved step box, with a larger surface area and 
without the hand-hole on the top of the box in which small 
French heels are sometimes caught. 

The anti-pinch device on car doors to prevent fingers 
getting caught between the door and door jamb. 

Guard rails on the hallway windows. 

The floor lights in the aisle at night when the major light- 
ing system has been turned off. 

Berth locking device to prevent the upper berth folding up 
unexpectedly. Safety step ladder to be used in ascending to 
and descending from the upper berth. 

Curtain guards for upper berths to prevent the occupant 
rolling out. 

Inside vestibule grab handle to steady the passage from 
car to Car. 

Vestibule roller curtains, to prevent people catching their 
fingers between diaphragm and face plates. 

Improved hinged buffer plate, to prevent feet being caught 
between the end sill and the buffer. This plate also presents 
a smooth surface and eliminates tripping hazards. 

Vestibule ceiling lamp over the trap door. This not only 
provides illumination during transit from car to car, but also 
guides the footsteps when entering and leaving the car. 

Pullman equipment is constantly scrutinized and all sug- 
gestions affecting the safety or comfort of passengers receive 
careful consideration. Inventive geniuses in car equipment 
all over the country regard Pullman approval as a mark of 
merit and gladly afford the Pullman Company a chance to 
investigate and try out new devices. Our own chemical 
and physical laboratories are constantly engaged on the work 
of research, investigation, examination, and check on ma- 
terials, and an inspection force is everlastingly on the Job. 
They examine materials, they keep an eye on equipment and 
watch service. 
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Ventilation Studies for Passenger Health 


Among the important contributions of the Pullman Com- 
pany to the hygiene of railway travel are its studies in car 
ventilation, which began in 1905. When our study of this 
subject was begun the science of ventilation was just emerging 
from the dark ages of misconception and error, and rays 
from the light of exact knowledge were just beginning to 
touch it. The sun is fully up now, and it enables us to see 
how important are heat and heating facilities in connection 
with air supplies. Indeed, it has shown us the proper con- 
trol of heat is a more important hygienic problem, and a 
rather more difficult one, than the maintenance of a proper 
supply of air. This has led us to multiply our heat units 
and controls for a car from one to seven. That also makes 
for health. 

The blow fan is an important adjunct to the maintenance 
of good air conditions which was first introduced into rail- 
way service by the Pullman Company. And the small louvre 
mounted in the window sash, which may be opened and 
closed by the passenger according to his desire, is a recent 
innovation which is worthy of a place in this list. 


Pure Water Facilities on Pullman Cars 


Of almost equal importance with air is the water supply 
of a car. It must be supplied for drinking, and its avail- 
ability for the purposes of toilet and cleaning adds to com- 
fort and healthful conditions. In recent years, the United 
States Public Health Service, in co-operation with state and 
city boards of health, has taken over the task of seeing to it 
that the waters supplied by common carriers are of proper 
standard of purity; they must all be examined and certified 
at regular intervals. And it is fair to say that they are 
practically all and always safe now as delivered to the car. 

But there are sources of possible contamination after the 
water is safely aboard—the cooler; ice that goes into it; and 
worst of all, its final container, the cup. In 1912 we began 
dividing water coolers into two compartments so that ice and 
water would be kept separate. But this left the cooler open 
for the possible entry of foreign materials, so in 1920 we 
developed a method of doing away with the open cooler en- 
tirely, substituting for it a cooling chamber which is part of 
the pressure system about which the ice is packed—un- 
doubtedly the best and safest plan that has ever been put into 
use. The common drinking cup was universally abolished 
and the individual paper cup substituted about 10 years ago. 

Lest we be too generous with ourselves in the appropria- 
tion of laurels, let it be admitted at once that dividing the 
water cooler and abolishing the common cup were not origi- 
nal conceptions. They were first demanded by the state 
health officer of Kansas. But once the demand was made, 
the idea was accepted by the Pullman Company and costly 
improvements were made universal that were only locally 
necessary. And the common towel was unknown in Pullman 
cars long before it became the object of the official taboo 
in any of the states. 

There are many minor sanitary features of Pullman equip- 
ment and service that would be worthy of being classed as 
contributions to the safety of travel in a more extended dis- 
course—plumbing and toilet arrangements, the care and 
handling of linen, fumigation and disinfection, the encas- 
ing of beds and bedding, first aid packets on cars, and others 
—but they may be only mentioned here. Particular claims 
may be made, however, for the dental lavatory, adopted in 
1909, and the open-front toilet seat, adopted five years ago. 


The Standard Railway Sanitary Code 


In 1905 the Pullman Company established, and has since 
maintained, the first department of sanitation conducted by 
any common carrier in this country. Through this department 
it has kept in close touch with sanitary progress in general 
and with railway sanitation in particular. One of the things 
we have had to contend with is a great diversity of sanitary 
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laws and regulations in the states, which have sometimes 
been contradictory, often inharmonious, and occasionally 
entirely impractical or absurd. Partly through the efforts 
of our department of sanitation there has been developed 
in the last few years a Standard Railway Sanitary Code, 
covering all the important features of safeguarding the health 
of railway travelers, as a proposed substitute for the diverse 
state and national laws and regulations which went before 
it. This has now been adopted by 31 of the states, and the 
interstate regulations have been so revised as to be entirely 
harmonious with it, so that uniformity of public require- 
ments is fast replacing the former chaos. In so far as we 
have contributed to the formation and the introduction of this 
code—and that is materially—we have contributed not only 
to the safeguards of health in railway travel, but to the peace 
of the railways as well. 


a 


Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Owner Responsible for Defects Resulting from Long 
Usage 


On January 17, 1921, the Union Refrigerator Transit re- 
frigerator car No. 3806 underwent repairs at the Corbin, Ky., 
shops of the Louisville & Nashville, which involved the re- 
newal and repair of the center sills, cross tie members, part 
of the flooring and one intermediate sill. Charges for repairs 
made to this car were included in the Louisville & Nashville 
bill for August, 1921, to the amount of $352.88 against the 
Union Refrigerator Transit Company, the total cost of repairs 
to this car being $216.01. 

Exceptions were taken to the entire charge for repairs made 
to this car by the Transit company, claiming that in order to 
bring about this damage the car evidently met with unfair 
usage. The Louisville & Nashville claimed that after a 
thorough investigation of the movements in the handling of 
this car over its rails, it was found that the car met with no 
unfair usage as defined in Rule 32 and that all repairs were 
necessitated by ordinary wear and tear for which a car 
owner is responsible. 

It was decided by the Arbitration Committee that “the 
evidence submitted does not warrant the claim that the defects 
in question were the result of any of the conditions enumera- 
ted under Rule 32. Therefore, owner is responsible.” — 
Case No. 1262, Louisville & Nashville vs. Union Refrigerator 
Transit Company. 


Repairing Line’s Judgment Sustained as to Needed 
: Repairs 


The A. E. Staley Manufacturing Company’s tank car No. 
25 underwent repairs, on account of decayed running boards, 
at the Trans-Mississippi Terminal Railroad shops at Goulds- 
boro, La. The A. E. Staley Manufacturing Company re- 
fused to pay the bill for these repairs. It was claimed that 
the car in question had been inspected by the owner’s inspec- 
tor at Decatur, Ill., before the car had left that point and it 
was found to be in good condition. The car went through 
two interchanges at Decatur, Ill. On June 2, 1922, it was 
set back on the Illinois Central interchange at New Orleans 
and the Trans-Mississippi Terminal shopped it to its Goulds- 
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boro, La., repair track. The owner contended that the car 
should not have been accepted from the Illinois Central until 
after repairs had been made. The Trans-Mississippi Ter- 
minal claimed that these repairs were made in good faith in 
accordance with the A. R. A. Rules and the United States 
Safety Appliance requirements. Its records show that “the 
running board was decayed and necessitated renewal and 
the expense was properly charged to the car owner.” 

The Arbitration Committee decided that “no evidence 
had been submitted to prove that the contention of the repair- 
ing line is incorrect. Therefore, bill against car owner is 
sustained.” —Case No. 1263, Trans-Mississippt Terminal 
Railroad vs. A. E. Staley Manufacturing Company. 


Another Case of Damage Due to Weak Construction 


On April 11, 1922, the Wheeling & Lake Erie reported 
Green Bay & Western box car No. 2192 under M.C.B. Rule 
120, enumerating certain defects of the body of the car, which 
it claimed was the result of switching cars in train No. 
83 at Creston, April 10, 1922. The Green Bay & Western 
refused to handle this case under Rule 120, contending that 
the evidence pointed to unfair usage and asked that the han- 
dling line restore the car to serviceable condition at its own 
expense. The evidence submitted in this case was similar 
to that in Case 1261, Lehigh Valley vs. Pere Marquette, 
which was reviewed in the October number of the Railway 
Mechanical Engineer. 

The Arbitration Committee rendered practically the same 
decision and decided that there was no evidence of the car 
having been subjected to any of the unfair usage referred to 
in Rule 32. Car owner is responsible—Case No. 1264, 
Green Bay & Western vs. Wheeling & Lake Erie. 


Owner’s Defects Associated With Unfair Usage 
Defects 


The Chicago, Rock Island & Pacific at its Blue Island 
shops on August 31, 1921, repaired St. L., B. & M. car No. 
2011, which is the property of the Gulf Coast Lines. The 
repair bill included a number of items, part of which were 
caused by the car being cornered in terminal movement on the 
Rock Island lines. When the car was sent to the shops for 
repairs, it was found to be in generally bad order and ad- 
ditional repairs to various parts of the car were found neces- 
sary. In accordance with the provisions of Rule 41, the 
Rock Island separated the owner’s defects from the deliver- 
ing line defects and the owner was not billed for the items 
of repairs necessary on account of unfair usage. The Gulf 
Coast Lines maintained that inasmuch as this was a car 
having a steel underframe and superstructure, that it would 
not be likely to break out at the ends and in its opinion, the 
damage was the result of the car being cornered, and that the 
entire charge should be cancelled. 

The Arbitration Committee decided that “in view of the 
assurance of the Chicago, Rock Island and Pacific that the 
defects caused by cornering were marked ‘no bill’ and that 
the other defects were owner’s responsibility under Rule 41, 
in the absence of evidence to the contrary, the charge of the 
Chicago, Rock Island & Pacific should be accepted.”—Case 
No 1265, Gulf Coast Lines vs. Chicago, Rock Island & 
Pacific. 


Non-Interested Line Delivers Defective Car to Owner 


The Rio Grande & Eagle Pass was notified by the 
Gulf Coast Lines that R. G. & E. P. car No. 313 was in 
its yard at Robstown, Tex., in a damaged condition, and re- 
quested joint inspection to be made, as the Texas Mexican 
Railway refused to accept the car. This was agreed to, with 
the proviso that upon receipt of the joint evidence certificate 
by the Rio Grande & Eagle Pass, it would advise disposition 
of the car. Without waiting for instructions from the owner, 
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the Texas Mexican received the car from the Gulf Coast 
Lines and delivered it to the owner at Laredo, Tex. Joint in- 
spection had been made at Robstown by the inspectors of the 
Gulf Coast Lines and the Texas Mexican. A second inspec- 
tion was made at Laredo by the inspectors of the Texas 
Mexican and the Rio Grande & Eagle Pass, and this inspec- 
tion showed additional defects not shown on the joint evi- 
dence certificate resulting from the inspection at Robstown. 

The car owner contended that the nature of the defects 
indicated the damage was due to unfair usage, and a bill 
covering the repairs to this car was presented to.the Texas 
Mexican which refused payment. The Texas Mexican 
claimed that responsibility for these damages should be 
placed with the Gulf Coast Lines. Evidence of the interest 
of the Gulf Coast Lines in this case was shown by a letter 
from that railroad to the secretary of the association. The 
Texas Mexican pleaded ‘‘not interested.” 

The Arbitration Committee decided that no evidence had 
been submitted in support of the owner's contention that the 
car must have been damaged by unfair usage. The car 
owner is responsible.—Case No. 1,266, Rio Grande & Eagle 
Pass vs. Texas Mexican. 


Another Case Where Rule 32 Does Not Apply 


On May 12, the Seaboard Air Line reported A. B. & A. 
car No. 10110 for disposition under Rule 10. The car was 
in a train of 61 cars that were being switched in the Ports- 
mouth, Va., train yard of the Seaboard Air Line. The 
train was moving at about three or four miles an hour when 
the brake pipe pressure dropped suddenly and stopped the 
train. This car, a wooden frame flat car, broke in two in the 
middle and the coupler on Northern Pacific flat car No. 
68457 was also broken. This was the only damage sus- 
tained by any of the equipment in the train. In a letter 
from the Seaboard Air Line reporting the accident it was 
also stated that neither this car nor any other car in the 
train had been sideswiped, cornered or derailed. The At- 
lanta, Birmingham & Atlantic was not satisfied with the 
statements from the Seaboard that the car was not damaged 
under the provisions of Rule 32, and it took exception to 
this statement, claiming that the car was damaged on account 
of the sudden reduction of air pressure; also that handling 
a train of 61 cars with the air brakes operating on about 18 
or 20 cars constituted unfair usage. 

It was the decision of the Arbitration Committee that the 
evidence furnished did not show that damage occurred under 
any of the conditions of Rule 32. Therefore, the car owner 
was responsible under Rule 43 and should furnish disposition 
per Rule 120.—Case No. 1267, Seaboard Air Line vs. At- 
lanta, Birmingham & Atlantic. 


Prices in Effect on Date of Repairs to Govern Charges 
Under Rule 120 


Seaboard Air Line Box cars No. 16464, 17676, 18240 and 
18741 were set aside at the Rutherford, Pa., car shops of the 
Philadelphia & Reading in accordance with United States 
Railroad Administration Division of Operations Circular 
No. 20, and the recommendation that they be dismantled was 
submitted to the regional director on the prescribed form. On 
March 31, 1920, after the end of Federal control when 
Circular No. 20 was modified, these cars were reported to 
the owner for disposition under Rule 120. Inspection cer- 
tificates dated December 19, 1919, were submitted with an 
estimate of $1,900.34 covering the total cost for general re- 
pairs to the four cars. This estimate did not include better- 
ments or the percentage allowed under Rule 106. 

The Seaboard Air Line authorized that these cars be re- 
paired, with betterments, under date of April 25, 1920. The 
Reading, although admitting that it was obliged to repair 
these cars, contended that they should be dismantled owing 
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to their age and worn out condition, and set forth that its 
shop situation was such that they could not be rebuilt with 
any degree of promptness. The Seaboard Air Line claimed 
that the Reading arbitrarily delayed repairs approximately 
a year and a half; also, that the cost of these repairs should 
not exceed the total estimate, plus $50 per car and better- 
ments, and 30 per cent, under Rule 106, added to the total. 
On this basis, the owner estimated that the total cost of re- 
pairing the four cars, at the time of authorization, should 
have been $3,567.41. The repairing line contended that the 
bill, based on the rules in effect on the date the repairs were 
made, should be accepted. 

The Arbitration Committee decided that the prices in 
effect on the-date the repairs were completed should govern.— 
Case No. 1268, Seaboard Air Line vs. Philadelphia & 
Reading. 


Labor Allowance for Applying Draft Gear Bolts 


The labor allowances contained in Rule 107 of the 1921 
Code omit a specific charge for the application of yoke bolts. 
The St. Louis-San Francisco billed the Missouri, Kansas & 
Texas one hour for this operation as formerly allowed for 
several years under this rule. The owner declined to accept 
the charge of one hour, claiming that it should be reduced to 
.4 hours as per Item 91 of the 1921 Code. After the ex- 
change of several letters, Supplement No. 2 was issued al- 
lowing .6 hours for this operation. The St. Louis-San Fran- 
cisco then reduced their charge to .6 hours. The Missouri, 
Kansas & Texas still declined to accept the reduced charge 
on yoke bolts applied prior to the issuance of Supplement No. 
2, contending that the labor allowance should be reduced to 
.4 hours. | 

The Arbitration Committee sustained the objection of the 
Misouri, Kansas & Texas, stating that Item 91, Rule 107, 
applies to repairs made prior to July 1, 1922, in the absence 
of a specific allowance for the bolts in question—Case No. 
1,269 St. Louis-San Francisco vs. Missouri Kansas & 
` Texas. 


Repairing Freight Cars By 
Progressive Methods 


By W. W. Warner 


Works Manager, Youngstown Equipment Company 


A PRACTICAL application of the “straight line” system in 

repairing steel frame box cars is being used in the Kent 
shops of the Youngstown Equipment Company. The cars 
are spotted at station No. 1, where a complete inspection is 


Permanent Scaffolds at Statlon No. 4 


made, the defective parts marked and all defective wood 
work, old bolts, nails and broken parts removed from the 
car. All dope is removed from the journal boxes. This sta- 
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tion is under the supervision of an assistant foreman, who 
performs the work with an inspector and eight carmen. 
The car is then switched to station No. 2 where all the 
metal parts of the body are repaired or renewed by a gang 
consisting of an inspector and 30 carmen under an assistant 
foreman. They are then moved to station No. 3, on what is 
known as the “build-up” track. Here the work of applying 
the flooring, sheathing, roofing, doors and safety appliances 
is performed. Permanent scaffolds, shown in the illustra- 
tion, with wide platforms are used for the roof gangs. The 
roofing material is piled on this scaffold within easy reach of 
the workman. Items of small material, such as bolts, nuts, 
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Cars Undergoing Repairs At Station Number 6&6. 


washers, screws, etc., are placed in small bins where the 
workmen can reach them by simply turning around. These 
bins are kept supplied with material at all times by the ma- 
terial deliverers. 

The workmen at this station are divided into two gangs 
under an assistant foreman. Eighteen men are used to jack 
up and set the bodies on trestles, repair the trucks, pack 
journal boxes, apply and bolt the floor, perform the air 
brake work and jack the car down on the trucks. A gang of 
six men under the same assistant foreman, puts on the side 
doors and safety appliances. 

The cars are moved along the “build-up” track to station 
No. 4 by means of a flexible wire rope attached to an air 
driven winch. This rope is equipped with “S” hooks every 
50 ft. so that it can be hooked to any car on the track. At 
this station the roof purlines, ridge pole, facing, roof sheets, 
nailing strips, roof boards and running boards are applied. 
The work at stations No. 4 and 5 are under the direction of 
the same assistant foreman. Ten carmen are detailed to do 
the work at station No. 4. At station No. 5, the work of 
applying the side and end lining is taken care of by nine 
carmen. 

After the work at station No. 6 has been, completed, the 
cars are placed on the paint track, station No. 7, where three 
painters clean the exterior surface and apply the first and 
second coats. The painting is done with an air spray. Paint 
and other materials are delivered to the proper station by 
electric trucks. This method of delivery, on account of the 
large quantity of material used has effected considerable 
saving. l 

The work of stations No. 7 and 8 is under the super- 
vision of the same assistant foreman. At station No. 8, one 
painter does the work of stencilling and an inspector em- 
ploys part of his time in testing the air brakes and making 
the final inspection. 

Air motors are used for all boring. Special screw drivers 
are used in air motors for driving screws in roofs and run- 
ning boards. Socket wrenches are used in the same manner 
for tightening the 1⁄-in. nuts on bolts that secure the side and 
end sheathing and the flooring. An air motor driven circular 
saw is used to cut off the roof boards. 


A Mathematical Law of Impact Between Cars 


A Study of the Time of Partial and Full Draft Gear Closures, 4 
Checked by U. S. R. A. Test Results | 


By E. M. 


HE function of a draft gear, as is well known, is to 
equalize velocities between adjacent cars without injury 
to the car structures. It is often supposed, however, 

that in thus minimizing shocks more time is taken by a draft 
gear for dissipating the energy of severe run-ins or pull-outs 
than for milder cases. Putting it another way, it is frequently 
believed that more time is required for a draft gear to be com- 
pressed to its full travel—the entire travel for which the 


Gear Resistance 


Gear Travel 
Fig. 1 


gear is designed—by a given train action than for it to be 
forced through only a portion of that travel by a train action 
of lesser magnitude. 

But the truth of the matter is that the time in each instance 
is substantially the same. In other words, for given gears in 
given cars, the maximum gear closure—not necessarily full 
gear travel—on each impact, whether it be 14 in., 1 in., 2 in. 
or full gear travel, takes practically the same length of time. 

These latter statements, however, are subject to qualification, 
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because there is some variation in time, although not usually 
a great deal, depending upon the shape of the “gear resistance- 
gear travel’ curve. If a straight line relation exists be- 
tween gear resistance and gear travel, as shown by curve a 
in Fig. 1 and as usually assumed when a study of draft gear 
action is made, then the times are exactly the same. If the 
line bends upward, as shown by curve b, Fig. 1, then strange 
though it may appear at first thought, the farther a draft gear 
is driven inward on different impacts, the shorter the time of 
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its compression travel, 4. e., the more severe train actions are 
dissipated in a briefer time than those of lesser degree. Only 
when the line bends downward, as in curve c, Fig. 1, does the 
gear perform as one would ordinarily expect, and take a 
longer time for its travel the farther it is driven in on differ- 
ent impacts. 

The validity of these statements can be established from 
the report of the United States Railroad Administration draft 
gear tests,* with which tests the author was connected. Be- 
fore going into these data, it should be borne in mind that, in 
addition to draft gear action, the figures of these tests must 
necessarily include the influence of car resistance, grade, the 
variation in the coefficient of friction with different rates of 
movement of the frictional elements at various degrees of 
impact and the fact that gears perform somewhat different 
every time they are operated. While academically exact fig- 
ures cannot be expected, yet with all these outside influences, 
the test results, as will be seen, unquestionably establish the 
truth of these statements. 

One more digression must be made before getting into the 
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question of time as shown by the tests. Reference is made 
in the present article to the “gear resistance-gear travel” 
curve. This curve must not be mistaken for the well known 
static diagram, for which the latter gives a “gear resistance- 
gear travel” relation, the U. S. R. A. tests show that it 1s not 
at all like the dynamic diagram developed by the same gear 
during impact in a car, either in size or general shape. This 
can be appreciated by comparing the static diagram of the 
Westinghouse NA-1 gear on page 45 of the test report with 
the dynamic diagram on page 172 and by similar compari- 
sons of the Sessions K gear on pages 46 and 158, and the 
Cardwell G-25-A gear on pages 48 and 207. Not only are 
the general shapes entirely different, but the resistance values 
also. For instance, the Westinghouse NA-1 gear showed at 
11⁄4 in. travel on static test, 360,000 lb. and 490,000 Ib. re- 
sistance and on the dynamic test, 60,000 Ib. and 110,000 lb.; 
the Sessions K gear at 114 in. travel on static test developed 
290,000 lb. and 460,000 Ib. and on dynamic test, 110,000 Ib. 
and 160,000 lb.; the Cardwell G-25-A gear at 2 in. travel 
on static test developed 270,000 Ib. and 300,000 Ib. and on 
dynamic test, 60,000 lb. and 90,000 Ib. Since it is the 


*Published in book form in 1921, by the Simmons- Boardman Publishing 
Company. References in the article are to this book. 
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dynamic relation which obtains during impact, this is the 
relation considered in this article. 

With the foregoing in mind, the times of maximum gear 
travel for different impacts for both partial and full gear 
closure, as taken from the U. S. R. A. tests and tabulated in 


TaBLE J—TIME OF PARTIAL AND COMPLETE GEAR CLOSURE 


Compiled frcm Pages 122-127, U. S. R. A. Tests 
Amount of draft Time of partial 
gear closure, inches and complete 
(Average of both gears) closure, seconds 
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National H-1l.......... .63 2.53 .092 .091 
Sessions K .......006. 54 2.03 .075 .095 
Miner A-18-S ......... .32 2.61 -065 .098 
Westinghouse NA-1 ... 81 2.98 .143 .124 
National M-1 ......... 55 2.61 .092 .104 
Sessions Jumba ....... 57 2.92 .097 121 
National M-4 ......... 55 2.49 .093 ll 
Cardwell G18-A ...... .66 3.21 .119 144 
Cardwell G-25-A ...... .30 2.76 .072 116 
Westinghouse D-3...... 1.20 2.48 173 112 
Gould 175 .....eeceee- .82 2.48 .148 114 
Murray H-15.......... .66 2.60 .126 -127 
Christy .asi.5s ceeeews 42 2.15 .063 -104 
Miner A-2-S........... .40 2.52 .074 138 
Waugh plate .......... 1.17 2.31 .189 116 
Bradford’ K.........6- 1.34 2.45 211 .132 
Harvey ..cccccsescees 1.31 1.86 206 .117 
Coil springs .......... .99 1.90 .164 0175 
Average ...e.ceeee 117 119 


Table I, may be considered. The first column under “Time 
of Partial and Complete Closure” is for compression move- 
ments less than the full travel as developed with an initial 
velocity difference of approximately one mile an hour; the 
second column is for full gear travel developed with a 


TABLE II—CoMPARISON OF CALCULATED AND U. S. R. A. Test RESULTS ON 
TimE oF Drart GEAR CLOSURE 


s E t 
Time of closure, seconds 
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National H-1 ....... 2.62 63,150 252 .091 .091 
Sessions K ......... 2.19 46,910 216 .088 .095 
Miner A-18-S ....... 2.70 48,900 221 .106 098 
Westinghouse NA-1.. 3.06 42,550 206 .129 124 
National M-1 ....... 2.71 44,796 211 112 .104 
Sessions Jumbo ..... 3.00 45,370 213 .122 121 
National M-4 ....... 2.56 41,800 204 .110 111 
Cardwell G18-A 3.29 36,465 191 .149 144 
Cardwell G-25-A..... 2.83 40,319 200 123 .116 
Westinghouse D-3. 2.54 32,719 181 .122 112 
Gould 175 .......... 2.57 31,148 177 .127 114 
Murray H-15 ...... 2.68 29,210 171 .136 -127 
Christy ............ 2.23 34.115 185 1105 .104 
Miner A-2-S ........ 2.66 25,308 159 1145 138 
Waugh plate ........ 2.39 22,433 149 .140 .116 
Bradford K ........ 2.53 18,963 137 .161 137 
Harvey cisesewsscvs 1.92 13,324 115 145 .117 
Coil springs ........ 1.91 8,333 91.3 .182 .175 


velocity difference of two to five miles an hour, depending on 
the capacity of the various gears. 

From the table it will be noted that the Waugh and Harvey 
gears take less time for complete closure than for partial 
closure, the times being .116 and .117 seconds for complete 
closure against .189 and .206 seconds for partial closure, re- 
spectively. The resistance-travel dynamic curves of these 
gears are upward like curve b of Fig. 1 (pages 248 and 260). 
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On the other hand, the Cardwell G-18-A and Minor A-2-S 
gears take more time for complete closure than for partial 
closure, the times being .144 and .138 seconds for complete 
closure against .119 and .074 for partial closure, respectively. 
The resistance-travel dynamic curves of these gears are 
downward like curve c of Fig. 1 except at the very end of the 
travel (pages 200 and 242). 

The coil springs take nearly the same time for full and 
partial closure, the times being .175 seconds for complete 
closure and .164 seconds for partial closure. The resistance- 
travel dynamic curves of this gear are nearly straight like 
curve a of Fig. 1 (page 265). The most difficult curve to 
get test figures on is this straight one, as all the test curves 
are irregular, some tending downward at the outset and up- 
ward at the end of travel. The closest approach to a straight 
line would probably be a composite curve of all the curves, 
under which condition the various irregularities would be 
nearly ironed out. In this event, if the statements made at 
the outset are correct, then this composite curve should show 
the same time for complete as for partial closure. This is 
exactly what happens, as seen from Table I, for the average 
time for complete closure is .119 seconds against an average 
time of .117 seconds for partial closure, a difference of but 
little more than one per cent. 

These gear performances, however, are not at all peculiar, 
for a little study will show that they are functioning exactly 
according to physical laws. The author will attempt to prove 
that such is the case. 

Let us consider the condition where two cars have draft 
gears of the same capacity whose dynamic diagrams on com- 
pression follow a straight line, as curve a, Fig. 1 in which 
the following symbols represent: 


s’ = the maximum gear travel (not necessarily the full gear travel) for 
a given impact, in inches. 
s = the Pull gear travel (maximum possible), in inches. 
f = the gear resistance for any gear travel x, in ]b 
F’ = the gear resistance at the maximum gear travel s’, for a given 
impact, in Ib. 
F = the gear resistance for the full gear travel s, in Ib. 
g = the acceleration of gravity, 32.2 ft. per sec. per sec. 
Se = the distance covered by car A during the pericd of gear com- 
pression, in ft. 
Sv = the distance ccvered by car B during the period of gear com- 
pression, in ft. 
t = the time of impact from the start up to the point of maximum 
compression for a given impact, in seconds. 
Va = the velccity of car A just before impact, in ft. per sec. 
Vv = the velocity of car B just before impact, in ft. per sec. 
Wa = the gross weight of car A, in 
W» = the gross weight of car B, in Ib. 
x = any amount of gear travel at any time during an impact, inches. 
E = energy taken up by gears at maximum gear closure, in ft. lb. 


The two cars are represented in Fig. 2. Just at the point 
of impact, car A has a velocity of V, and car B a velocity of 
Vo. These velocities may be of any magnitude with both in 
the same or opposite directions, but for simplicity the veloci- 
ties will be considered in the same direction with V, greater 
than V,. As soon as impact begins these velocities change, 
so the velocities of cars A and B may be represented by the 

dS. dS, 
and —. 
dt dt 
The bodies of the cars then approach each other at a rate 
aS, ds» | 
— —, which difference equals the sum of the 
dt dt 

rates at which both draft gears are compressed, or half this 
1 dx 

difference is the rate at which one gear is compressed, — —, 
12 dt 


differential quantities 


equal to 


viZ., 
l dx 1 o dS» 
12 dt a 2 dt dt 

It is also known from the laws of momentum that the sum 
of the products of the velocities by their respective masses 
at any instant during impact equals the sum of the products 


of the velocities by their respective masses just before impact, 
that is 


biasa EEEREN (1) 
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In order to obtain a eee equation, the terms of equa- 
tion (3) should be converted into terms of draft gear travel 
and force. 

dS. 


The term —— can be eliminated by an energy equation. In 


dt 
Wa (dS, |? 
= , plus 
2g dt 
W» dS» J 
— |, plus the energy 
2g | dt 


taken up by both gears in traveling inward a distance x 
2fx 


other words, the kinetic energy in car A, 


the kinetic energy in car B 


, at any time during 
I2X 2 
impact equals the kinetic energy in both cars just before i im- 
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Taking the square root and combining terms 
Wo3(Va? — 2VaVo + Vb?) 


dSa WaVa + WoVn 


dt — Wa + Wb (Wa + Wob)?  6(Wa + Wh) We 
Simplifying: 
i gfx Ws 
WaVe + WoVn Al wire: — Vie — — (Wa + Wo) — - 
dSa 6 We oo... (5) 
dt = Wa + Wh 


The next step, as already mentioned, is to convert V, and 
V» into terms of draft gear travel and resistance. To ac- 
complish this, the fact can be used that the difference between 
the kinetic energy just before impact and the kinetic 
energy at maximum gear travel for the particular impact, 
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2g 2g { Wa + Wp , equals 
the energy taken up by the gears at the maximum travel (not 
necessarily the maximum possible travel of gear) of the given 
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Substituting (5) in equation (3) 
dx 6 


dt Wp 
WaVa + WoVob + 


(Wa + Wo) X 


gfx Wo 
Wo?(Va — Vo)? — —— (Wa + Wo) — 
6 Wa 


Wa + Wd 
— (Wa Va + WoVd) 


Combining terms 
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dt Wo 
Substituting (6) in (7) 
dx = 6 
dt W» 
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WaWd 
The balance of this article, including the conclusions ar- 
rived at, will be given in the next issue.) 


A 60-Ton All-Steel Gondola In South Africa 


A Cost System of Locomotive Brake Repairs 


Canadian National Scheme of Centralizing This Work Effectively 


| Controls Unit Expenditures 


a 


By W. H. Clegg 


Supervisor of Air Brakes, Canadian National 


HE design and manufacture of the air brake from its 
inception has been in the hands of trained men, and 
with this in mind, we have endeavored to maintain the 

equipment in order to permit of it to function as intended by 
the designer, rather than to encourage our men to make 
changes in the design supposed to overcome some difficulties 
that would not exist with only reasonably good maintenance. 

We have inaugurated a comprehensive system of handling 
locomotive air brake work, which had for its original pur- 
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pose the minimizing of locomotive failures chargeable to 
brake parts. The system contemplates that only certain light 
repairs will be made in engine houses, as outlined in the 
standard practice cards distributed to all concerned. Parts 
requiring repairs not authorized at such places are changed, 
the removed parts being promptly turned over to the stores 
department for shipment to designated repair points. Per- 
missible repairs to air pumps in engine houses are shown on 


This is an abstract of a paper read before the Air Brake Association 
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standard practice card No. 311.¢ All divisional points are 
supplied with complete compressor governors, compressors, 
distributing valves and all other parts enumerated in the 
forms illustrated. 

Our experience has taught us that light repairs are seldom 
required when parts are properly installed and thoroughly 
overhauled at the main‘ repair points. Limiting the engine 
house repairs has enabled us to effect very large reductions 
of air brake material in stock at all points other than where 
the repairs are effected. 

For the purpose of illustrating the operation of the sys- 
tem take a No. 5 compressor governor found defective. It is 
removed complete and delivered to the local storekeeper, 
together with a signed requisition for one No. 5 compressor 
governor, which will be a repaired one taken from his stock 
and charged out to the engine at the unit cost of repairs to 
pump governors for the preceding month. This enables the 
engine house staff to apply the complete governor and O. K. 
the engine. The storekeeper will forward the removed gov- 
ernor to his department at the designated repair point, 
forwarding by mail a requisition covering one No. 5 com- 
pressor governor for repairs, indicating on the requisition 
the shipping tag number and how the governor was shipped. 
The receiving section of the stores department at the repair 
point, upon receipt of the requisition and governor, advise 
their shipping section to ship one No. 5 compressor governor 
to the local storekeeper on his requisition No. The 
receiving section now delivers the defective pump governor 
to the Air Brake Repair Shop, obtaining the air brake fore- 
man’s receipt for it. The governor is duly cleaned, repaired 
and tested along with all other such valves in for repairs, 
after which it is delivered to the stores department which 
receipts for this and other items listed under the same shop 
order number. The governor is then placed in the stores 
stock ready for shipment again. 

The shipping of all these parts back and forth is an item 


tThis card contains instructions for washing out air compressors, which is 
done once every three months, and lists the following Poean repairs: Re- 
moving and replacing top and bottom heads, right and left main valve cylin- 
der heads; renewing reversing valve rods; renewing upper steam or lower 
air cylinder gaskets; renewing air valves or valve cages; maintaining oil 
cups, strainers and piston rod packing. 
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Tequiring some little effort and attention, but the result from 
centralizing this work is most gratifying. It is necessary, 
of course, that the work at the repair points be well in hand. 
By this we mean that the stores department must be kept 
supplied with a sufficient quantity of complete repaired parts 
with which quickly to make return shipments to division 
points. 

To facilitate the shipping of these parts and to simplify the 
clerical work on the part of the stores and air brake repair 
departments, our auditor of stores and mechanical accounts 
issued a standing store order for the repairs of each part of 
the Westinghouse brake equipment, as shown in the second 
column of Fig. 6. All labor, material and shop expenses are 
charged to their respective store orders and computed at the 
end of each month by the auditor of stores and mechanical 
accounts, who supplies us with a statement from each repair 
point of the material repaired on each standing shop order. 

Figures from these statements are then taken by the 
supervisor of air brakes to prepare a comparative monthly 
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Form 261—Requisition for Complete Parts Applied to Locomotives 
In the Repair Shops 


statement showing the standing of the various repair points, 
a copy of which is forwarded to general superintendents of 
rolling stock, shop superintendents, traveling air brake in- 
spectors and air brake foremen, together with a letter com- 
menting on the items requiring investigation. 

At the end of each month, the air brake foreman delivers 
to the stores and mechanical accountant, at the repair point, 
all his receipts for material delivered to the stores department 
for that month, all requisitions for complete parts given out 
to general repair shop for application to repaired engines for 
that month on Form 261 and also Form 289, showing 
all materia] requisitioned during the month, together with 
Form 274, showing unused material he may have on 
hand at the end of the month, which will be credited to the 
respective store orders. This information is required by the 
auditor when making up his monthly statement of costs on 
which he shows the quantity of parts repaired on each store 
order, and from which the unit prices for parts issued the fol- 
lowing month are based. 

Among the illustrations are shown a copy of the monthly 
statement for April, 1922, showing the quantity and the unit 
costs of each part repaired at each repair point. The copy 
of the quarterly statement for April 1 to June 30, 1922, gives 
an average that is more representative of our performance 
than the monthly statement. The semi-annual statement 
shows condensed data on costs, mileage, brake failures, etc. 
Copies of this statement for the periods from January 1 to 
June 30, 1922, and July 1 to December 31, 1922, are pre- 
sented to show the increase in mileage per repair, reduction 
of unit costs and reduction of brake failures in the second 
period as compared with the first period. This statement, 
not shown, is also compiled for the entire 12 months’ period. 

It may occur to some that a greater number of complete 
parts are required to effect repairs under this system. While 
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this may be true, it does not mean that additional new and 
complete parts must be purchased. This was a matter about 
which we were in doubt at the time we introduced these meth- 
ods, but we very soon found that by the time we shipped in 
to the repair points all the defective, or bad order parts, 
found lying around our different shops and engine houses, 
we had an abundance of material to supply the outside points 
when put in serviceable condition. Furthermore, we also had, 
generally speaking, a liberal supply of parts to repair these 
different pieces of the equipment, when we removed all the 


TO BE USED FOR STORE ORDER WORK ONLY 
CANADIAN NATIONAL RAILWAYS 
LOREMAS'S REQUISITION BUR STOKE ORDER MATERIAL 


Te Storeteever. 
Please Deliver the fellewing te... 0... Lnn. aie atk EE E T ET 


120255 


OC SCRIPTION 


a a ee | i rs va i fs 


a ai ee ee acid PE ae ee Me a eh ee ee oe a ee Pk a re ee ae ee ee? | ens her a rec a A aa 
FORE ERR RE RSE EAN EE Rea OT ES SG TETS STESI LEE TEEN E ow 0s 


kh! (an ee ae a eee ee ake ee eee ce Tk eee ec eee | re se eke (eer ere EESE EE (eee area 


Oe ee snserranrrrresearaa aoa ‘o eS E A A 


DUPLICATE 


PAE RR SS REE eae Bea ES A aE 


Form 289 Covers Materlal Used on Store Order Work 


surplus material in stores stock at all outside points, to the 
stores at the designated repair point. 

All requisitions for air brake material from divisional 
points to district or headquarter stores are subject to the 
traveling air brake inspector’s approval. In addition to this, 
all storekeepers are provided with a list of parts to be car- 
ried in stock at their station. The district or headquarter 
stores will not ship to outside points any material not in- 
cluded in these lists. This double check on the material 
makes it impossible for these points to get material other than 
that required to maintain the equipment in accordance with 
standard practice cards. It is impossible to establish a satis- 
factory system unless you also control what particular parts 
shall be supplied. We are in very close touch with our stores 
department, and these relations are most helpful to us in our 
efforts to enforce adherence to our regulations. Occasionally 
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complaints come in with regard to delayed shipments, but 
generally speaking, our stores department takes care of the 
situation very well. 

Our traveling inspectors check over the train records for 
each 24 hours, investigate all brake failures and delays and 
report their findings. In addition to this, the general master 
mechanics supply us with a copy of the monthly statement 
of engine failures, which are checked and recorded each 
month against the inspector’s report. The nature of each 
brake failure is carefully noted, and action taken as far as 


November, 1923 


„possible to prevent a recurrence. Our bureau of statistics 
supplies a monthly statement of locomotive mileage which 
forms the basis of our records and permits a comparison of 
the service results of the various divisions per 100,000 loco- 
motive miles. 

The original purpose of all this was to obtain something 
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tangible showing the character and extent of our locomotive 
brake failures, and the records now show the number 
to have been reduced from .41 to .25, or less than half of one 
failure for every 100,000 locomotive miles. A patient study 
of the failures as they occur has emphasized the need for bet- 
ter methods of installation, and our own shops, as well as 
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STATEMENT OF PERFORMANCE AND COST OF AIR BRAKE MATERIAL REPAIRED 
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Canadian locomotive builders, have joined with us heartily in 
an endeavor to effect improvements. 

In dealing with that portion of the subject relating to 
maintenance cost, it will be interesting to note that while not 
intentional on the part of the management, a friendly rivalry 
has developed among the air brake foremen, and they await 
with keen interest the arrival each month of the comparative 
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cost sheet. The discussion during our periodical meetings 
finds these gentlemen advancing the most logical reasons for 
modifying or discontinuing entirely certain practices, as a 
means of securing further reductions in costs, and mistakes 
in accounting cannot now easily pass the scrutiny of these 
men. 

It is no longer possible for outside men to abuse air 
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brake parts by hammering, etc., without damage being noted 
by the air brake foreman. Since this increases his costs un- 
necessarily, he naturally enters a strong protest. The same 
applies to material purchased from manufacturers, or made 
in the company’s own shop. The material must not require 
extra operations in order to make it serviceable, otherwise the 
foreman is liable to refuse acceptance, and the shop superin- 
tendent can not do otherwise than uphold his decision, if 
same conforms to reasons and proofs. Under this system the 
air brake foreman cannot afford to accept inferior material, 
nor use obsolete machinery, as it may affect both the cost and 
the quality of his work. 

A noteworthy feature came to light during the inception of 
this work. Records showed repeatedly that the labor charge 
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was much lower in certain shops than in others, while a 
knowledge of the working conditions indicated that the re- 
verse should be the case. The fact soon developed that the 
shops referred to as being low in labor costs were using 
quantities of new material unnecessarily while the bills for 
new material in the other shops were appreciably lower. 

Only a casual glance at this report is necessary to indicate 
that there is still much to be done; however, we have tried to 
apply as far as possible the valuable advice submitted in pre- 
vious papers of this association. The air brake supervisor 
who fails to apply himself diligently to the task of eliminating 
waste and developing a repair cost system, is being deprived 
of a great opportunity for rendering really worth while assist- 
ance to the company he serves. 


Locomotive Scheduling at the Silvis Shops 


Part 5 — Performance Data 


New System of Locomotive Scheduling Now Being Installed at the 
Silvis Shops of the C. R. I. & P. 


By L. C. Bowes*, G. E. Sandstromf, and H. K. Robinson} 


HE former articles have dealt primarily with the func- 

T tions and routine of the locomotive scheduling system, 

together with the necessary organization for carrying 

it on and with predictions as to what the ultimate expecta- 

tions would be with such a system when carried to 100 per 
cent completion. 

After four months of actual operation, a very gratifying 
showing has been made, which substantiates the prediction 
that it would be possible to double the output of the loco- 
motive shop by a systematic and co-ordinated effort of in- 
tensive analysis and a study by reason of centralized control 
and delegated authority. 

The accompanying analysis reflects the uniform improve- 
ment made, month by month, during the last four months. 

By reason of a close analysis of the schedule, it can be 
stated that the amount of work performed each month, as 
against the several classes of repair, was of uniform magni- 
tude. In fact, during the last two months shown there was 
actually performed more work on light repairs for which no 
credit is shown. 

By virtue of existing conditions, the policy adopted was 
that of maintaining an output and reducing the actual work- 
ing force during this period. A further analysis, as pre- 
dicted in previous articles, is based on the possibility of 
reducing the actual man hours per locomotive to 2,500. This, 
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with a normal force of 1,000 men, would be the equivalent of 
an output of 75 locomotives per month, all of which would 
be heavy classified repairs. 
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Safety Suggestions of the Atlantic 
Coast Line 


“THE General Safety Committee of the Atlantic Coast Line 

is distributing a folder among mechanica] department 
employees outlining a series of safety suggestions given below 
which, if always borne in mind, would result in a very 
noticeable reduction in the number of accidents. 

1. Many accidents are due to handling material, to mate- 
rial falling and to men being caught between material. In 
lifting operations it is important in each movement that the 
men act in unison, both in taking hold and letting go. 

2. When it is necessary to use runways, horses, ladders, 
scaffolds or other supports, employees should know by per- 
sonal test, examination, or other sufficient methods, that they 
are in a safe condition and properly placed before being used. 

3. Great care should be taken by men working above not 
to drop any material unless it is necessary, and then not 
without first giving due warning to those below. 

4. When you complete a job, never leave tools or material 
overhead. 

5. Crane men are forbidden to move load without a signal 
from the proper man and not to move crane without first 
sounding gong, nor raise the hook above limit switch. 

6. Take no unnecessary chances in passing under a load 
being moved by crane or other mechanism. 

7. In cutting off bolts or rivets, be very careful to see 
that the heads are not allowed to fly to where other workmen 
are passing or working. This should be avoided by holding 
a broom on same or making use of some other approved safety 
device to prevent injury. 

8. Do not grind at emery wheels or operate a machine 
from which chips are flying without using goggles. 

9. Do not use welding or cutting torch without using 
shield over your eyes. 

10. Goggles furnished by the company should be worn 
at all times when there is danger of flying particles entering 
the eye. If you are in doubt, consult your foreman. 

11. Covers for drop pits, manholes and other openings 
should be kept in place when not in use. 

12. Do not attempt to operate a machine unless you are 
thoroughly qualified in its operation. Do not work with 
any machine unless authorized by the foreman in charge. 

13. Do not file right-handed on lathe as it brings operator 
too close to chuck or carrier. l 

14. Do not clean and oil machinery while in motion. 

15. Do not remove guards from machinery for the sake 
of convenience. Machine should not be operated without 
guards in proper place. 

16. Tools found defective should be reported to foreman 
in charge or turned in at toolroom. 

17. In handling material at the steam hammer, always 
stand at the side of the forging or piece you are holding and 
always use tongs. 

18. Do not jack a car without first blocking the wheels. 

19. Do not use anything but regular jack handles when 
operating jacks. 

20. Before moving an engine, walk around and examine 
it and ring the bell as a warning. 

21. Do not go under a car or between cars for the pur- 
pose of making inspection or repairs without first knowing 
that you are fully protected. 

22. Do not wear long, loose sleeves or gloves around re- 
volving machinery. To insure safety, sleeves should be 
short and tight fitting. 

23. Do not break air hose on cars with stopcocks open 
and train line charged. Stopcocks must be closed before un- 
coupling hose. 

24. Special attention should be given to boards contain- 
ing protruding nails and they should not be placed so thev 
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= will be a source of injury. Nails should be turned down 


when possible. 

25. Do you know there is nothing gained by taking 
chances and the safety device is a careful man? 

26. Will you do your work in a safe and careful manner 
and try to avoid injury to yourself and others? 


Canadian National Air Pump 
Washout Arrangement ` 


“THE drawing shows a simple arrangement of pipe con- 

nections which is used by the Canadian National for 
washing out the compressor cylinder of locomotive air 
pumps. With this device attached to the pump and the air 
cylinder filled with the cleaning solution, no outside supply 
of solution is necessary. 

Before this by-pass arrangement was developed experiments 
were made with several designs of air pump washout de- 
vices and with solutions of varying strengths and mixtures. 
The commonly used barrel arrangement with suitable pipe 
connections leading to the air pump cylinders, requires a 
large quantity of solution and the churning to which it is 
subjected when the pump is being washed out causes the 
soapy ingredients introduced to prevent the cutting of the 
cylinder walls, valves and seats to separate in a foamy mass 
which floats on the surface of the solution in the barrel, so 
that its value is lost. For the same reason other types of 
washout equipment using open liquid containers, whether 
located on the running board or attached to the pump, were 
found to be unsatisfactory. 

With the arrangement shown in the drawing the plug cock 
in the filling connection is opened and the air cylinder filled 


Insert Funnel when tilling 
with Solution 
Itis advisable fo remove 
hn andirvalve Cap } 


. 


< 
‘a 

l 

er ° 


L 
1'4"Cut-Out-" 
Cock 


By-Pass Arrangement for Washing Out Air Pumps 


with the cleaning solution, one of the upper air valve caps 
being removed so that the solution will readily flow into the 
cylinder. Then, with the air valve cap replaced and the 
filling cock of the washout device closed, the pump is 
operated at about 20 strokes per minute either by steam 
from the locomotive or the roundhouse blower line. When 
the cleaning is completed the washout solution is drawn off 
and clean water worked through the pump in the same way. 

Experience on the Canadian National has led to the use of 
a solution of moderate strength, circulated through the pump 
for about four hours, rather than a solution of greater 
strength used for a shorter time. The solution used on the 
Canadian National consists of six cans of lye and one-half 
pound of soft soap dissolved in a pail of hot water. 
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General View of the Burlington Shops at Hannibal, Mo. 
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Locating Centers for Shoes and Wedges 


New Method for Securing Main Centers Ensures Correct Alinement of Engine Truck, 
Drivers and Trailers to Prevent Wheel Cutting * 


By T. E. Paradise | 
Master Mechanic, C. B. & Q., Hannibal, Mo. 


HE proper locating of centers for the laying off of shoes 
T and wedges is one of the most important tasks in con- 
nection with the repair work of the locomotive, for the 
performance of the locomotive will depend, to a great extent, 
upon the accuracy with which the shoes and wedges are 
alined. 

The work of laying out and fitting shoes and wedges has 
usually been handled by a few individual mechanics in 
most locomotive repair shops, as the average mechanics of 
today have not been trained, neither do they take sufficient 
interest to master the problems that are confronted in the 
handling of this work, and unless they are ambitious and 
willing to exert themselves they will nct secure the knowl- 
edge of the most important points. One of the particular 
reasons why so few mechanics are able properly to handle 
this work is the assignment of it to individual men who 
grudgingly part with any information in regard to the han- 
dling; this has made the work appear to the younger and 
inexperienced mechanic as mysterious or confusing. 

The present methods that are used in practically all 
modern shops vary slightly from the practices followed in 
the last twenty years, during which time a number of changes 
in the design of the loccmotive have taken place. The in- 
creased size of the locomotive has extended the wheel base, 
and has made it of the utmost importance that the aline- 
ment of drivers, engine truck and trailers be perfect. A 
failure properly to perform this work causes a large amount 
of maintenance work in the roundhouses, due to changing 
tires, and also shortens the life of rails, as the wearing of 
tires means a corresponding wear on the track. 

From my observation of the handling of locomotives in 
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roundhouses, I have found that there is a constant changing 
of tires, due to the cutting of flanges, a study of which has 
brought out the fact that the cause of the greater portion of 
these cut tires is the improper alinement of the engine truck 
and the trailer with the drivers. The cutting of driving 
wheel tires in the operation cf loccmotives is causing round- 
house maintenance forces to carry an unnecessary expense 
and burden, due, in the majority of cases, to the incorrect 
method used when lcccmotives are given general repairs. 


The prevailing practice in securing the main centers from 
which shoes and wedges are laid off is responsible for the 
greater number of cut flanges, due to these centers being 
located from the cylinders independently, and not in con- 
junction with the engine truck and trailers. In the location 
of these centers a number of methods are used which are 
responsible for the cutting of tires, and not the curvature 
of the track over which the locomotive operates, unless it is 
operated continuously on a sharp curve—the locomotive 
headed while going in one direction and making the reverse 
movement backing up, as a switch locomotive operating in 
yards and switching over leads, a condition of operation 
which reduces the life of tires on switch locomotives over 50 
per cent. A considerable amount of tire wear can be reduced 
by oiling the inside face of the ball of the rail on the out- 
side rails of curves, which will not only save the tires, but 
will also save the rails, as when rails become worn to any 
extent, the tires are worn much more rapidly. 

The methods used in the roundhouse are responsible for 
a large number of tires being cut, due to improper mainte- 
nance, such as allowing the engine truck and trailers to 
become rigid, thereby creating a long wheel base, which 
generally cuts engine trucks and front drivers, or trailers 


7€9 


770 


and rear drivers; also allowing the locomotive to become 
out of plumb, which wears three point hangers on engine 
trucks unevenly, and carries the engine to one side. 


Throwing Drivers Not Advisable 


The general practice to overcome this is to throw the 
drivers on one side either forward or back, to overcome the 
cutting. This involves a considerable amount of work and 
does not in all cases prevent the driving flanges from cut- 
ting, as a road locomotive is equipped with an engine truck 
which guides the locomotive, controls the alinement, and by 
its position carries the locomotive in correct or incorrect loca- 
tion in reference to the main drivers. In throwing the driv- 
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Fig. 1—Top View of Main and Trailer Frames Showing Front 
Truck Center Casting, Drivers and Trallers 


ing wheels either forward or back, this may aline the drivers 
with the engine truck, but it creates a change in the driving 
wheels laterally, and while it may prevent further cutting 
of the driver that is cutting, will cause other drivers to cut 
and will throw the entire engine out of alinement. 

This is clearly shown in Fig. 2, which shows lines set 
horizontally the length of the frame, an equal distance A from 
the frame at the front driver and the rear driver on both sides 
of the locomotive. The measurements from C and D from 
these lines to the engine truck center casting show the center 
casting to be out to one side, the distance C being greater 
than D. This condition will cause the drivers on the left 
side to cut, therefore, in the method of throwing the drivers, 
the right side will be thrown back, which will carry the main 
center of each driver back the distance the drivers were 
thrown. ‘This would change the angle between the driving 
axles and the two lines parallel with the frame. 

"A study of Fig. 2 will show that this method may pre- 
vent further cutting of a certain flange on a locomotive with- 
out a trailer, but will create a very bad condition on a loco- 
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Fig. 2—To Keep Drivers in Line It Would Be Necessary to Increase 
Hub Plates on Right Side Which Is Not Practical. Center 
Casting Must Be Moved to Central Position 


motive with a trailer. By moving the line on the right side 
away from the locomotive until it is an equal distance from 
the center casting as that on the left side, measurements then 
made to the frame from this line at each jaw will show 
that a radical change must be made in the thickness of the 
hub plates on the drivers. To keep the drivers in line it 
would be necessary to increase the hub plates on the right 
side, which is not practical. The center casting must be 
moved to a central position of the lines as shown in Fig. 1 
where the distances B and B’ are equal. This demonstrates 
that the method of throwing the drivers either ahead or back 
cannot be used as a preventive for tires cutting when loco- 
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motives are equipped with engvailtruck and trailer, as the 
engine truck and trailer are responsible for the cutting of 
the flanges, and occasionally it is found that the incorrect 
thickness of hub plates is responsible for the cutting of tires. 
Therefore, you cannot rectify the defective location of engine 
truck or trailer by applying the remedy to the drivers. 


Adjusting Three-Point Truck Hangers 


By changing the alinement of the three-point hangers, a 
locomotive can be carried away from the driving flanges on 
either side, and prevent further cutting. This can be done by 
adding a liner or material with an acetylene torch, to the 
inside bearing faces of the hangers on one side, and to the 
outside bearing faces of the other hangers. This will carry 
the locomotive to the side where the material has been added 
to the outside bearing faces of the hanger, as shown in Fig. 3. 
In this figure the center casting and the three-point hanger 
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Fig. 3—Materiai Added to Faces R and R’ of Three-Point Hanger 
Wili Carry the Locomotive to the Right Sido and Reduce 
Cutting on the Left Side 


are in position. Material added to faces marked R, R’ will 
carry the locomotive to the right side and overcome cutting 
of tires on the left side. To correct tire cutting on the right 
side material should be added to the faces marked L, L’. 
The amount to be added depends upon the length of the 
hanger. If the length is twice the width, each 34 in. of 
material added carries the center casting 1⁄4 in. laterally. 

If the proper methods are used in handling when loco- 
motives receive general repairs, it will reduce the burden on 
roundhouse forces and enable them to make really neces- 
sary repairs. The changing of tires is an unnecessary re- 
pair, because it is avoidable, except when long wheel base 
locomotives are operated on sharp curves, or when rails on 
curves are badly worn; but such cases are comparatively few. 


Locating Main Centers 


The method used for the location of the main centers must 
be such that the location of the engine truck center, and any 
difference in thickness of hub plates on drivers and trailer 
trucks can be ascertained without a transfer being made of 
any of these points from any fixture, such as engine truck 
center pin or cylinders, and they must be located through 
one medium. ‘To do this, two lines should be set parallel to 
main frames, as shown in Fig. 4 (one on each side of the 
main frames), extending from the front beam to the rear of 
the trailer frame, extending through cylinders, and set a 
given distance from the frame at the front jaw and the same 
distance from the frame at the back jaw. A straight-edge 
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is then placed through both main jaws against the shoe faces, 
and adjusted at right angles to the two parallel lines. By 
using a square, the blade maintained perpendicular by a 
parallel strip on top of the frame with the lower edge in 
contact with the straight-edge, a line is then scribed on the 
side of each frame, which locates the point from which the 
main centers can be secured. 

The center casting is then located by measuring from the 
line on each side at the front end. It is of the utmost im- 
portance that the center casting be in the center and in direct 
line with the drivers, as it is the guide to the locomotive, and 
if not located with the drivers, will carry the locomotive to 
one side or the other. This is responsible for more sharp 
flanges than any other defect. 

If the locomotive has three, four or more sets of drivers, 
the distance from the line to each jaw should be measured 
to develop any distortion of the frame, and to secure the 
difference in thickness of the hub plates which such dis- 
tortion will cause. 

The frames are often distorted by welding while in place, 
which is a common practice, and is the cause of one tire 
cutting when drivers, engine truck, and trailers are in line. 
It is also necessary to measure to each trailer frame from 
the line at the trailer jaw to secure the difference in thick- 
ness of hub plates, so that trailer wheels will be in line with 
the drivers. 

The engine truck center casting must be in the center after 
the engine truck has been built up, and the engine truck 
should be measured so that it positively is known that the 
engine truck center casting is in the direct center between 
the flanges of the wheels. This can be measured directly on 
a single axle truck, and on a double axle truck a straight edge 
can be placed along the throat of the flanges and the mea- 
surement taken to the center casting. It should not be taken 
for granted that the casting is in the center, but it should be 
developed by accurate measurement after the truck has been 
built up. 

The elimination of sharp flanges will not only relieve an 
excessive burden from the maintenance forces in the round- 
house, but will reduce the wheel work in the back shop, in 
wheel gangs, and on wheel lathes. It will extend the life of 
tires, as a flange worn to gage requires the removal of from 
3% in. to % in. of metal to enable the flange to be brought 
up to standard. This reduces the life of the tire involved 
very rapidly, and makes it necessary to reduce all the other 
tires in the set the same amount. It will also reduce the 
wear on rails. 
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Heel Wrench for Jacket Bands 
By F. W. Bentley, Jr. 


"THE one piece jacket band is sometimes decidedly unhandy 

to hold in place while putting in the band screw, more 
especially so when the band happens to be located on an air 
pump upon an engine. Particularly is it inconvenient on a 
hot engine where working quarters are cramped and with a 
considerable number of other conditions frequently present 
to make the job a disagreeable one. The accompanying il- 
lustration shows a very handy heel wrench with which the 


A Handy Little Tool for Use in Applying Jacket Bands 


slack of the band against the jacket can be held after the 
hole has been drifted into place for the screw. The hook and 
heel hold the band quite firmly with but little pressure, leaving 
the other hand free to insert the screw. A wrench of this type 
can easily be made by anyone from a piece of 1⁄4-in. steel 
wire bent into a shape to fit the size of air pump on which 
it is to be used. A total length of from 6 in. to 7 in. has 
been found to give a convenient grip. 
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Fig. 4—Method of Locating Main Centers for Laying Out Shoes and Wedges 


772 


Babbitting Crosshead Shoes 


OWING to the large number of crosshead shoes which 

have to be babbitted in the average railroad shop in 
the course of a year, a great deal of attention has been given 
to machines and devices for performing the babbitting opera- 
tion. One of the most effective equipments yet developed 
is that shown in the illustrations, used in the Scranton shops 
of the Delaware, Lackawanna & Western. The device illus- 
trated in Fig. 1 is for babbitting shoes without removal from 
the crossheads, while that shown in Figs. 2 and 3 is in- 
tended for babbitting new crosshead shoes, or those which 
have had to be removed on account of loose or defective 
bolts. The particular feature of both of these devices is the 
accuracy of the work done with them and the consequent 
saving of time through the elimination of subsequent machin- 
ing. 

Referring to Fig. 1, the construction and operation of the 
crosshead babbitting device will be evident. Different sizes 
of crossheads can be accommodated, the range being from 
12 in. to 21 in. between the faces of the crosshead shoes. 
The shoe width can vary from 5 in. to 6%4 in. The device 
consists of a cast-iron base plate E provided with vee-ways 
along which the uprights MM are adjustable together or 
apart by means of an adjusting screw and handles HH. 
Adjustment for the width of the right crosshead shoe is ob- 
tained by means of rack N and pinion T which operate the 
taper wedges WW. A similar rack and pinion operate ad- 
justable wedges to suit the width of the left crosshead shoe. 

In operation, the crosshead to be babbitted is up ended on 
the crosshead supporting rod and bushing P. Handles HH 
are turned until the working faces of uprights MM are the 
same distance apart as the guides, plus a slight additional 
amount required for running clearance. The wedges WW 
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are then adjusted to the thickness of the guides plus the 
necessary running clearance. Clay is applied at the bottoms 
and around the sides of the crosshead shoes, babbitt being 
poured in from the top. 

Power to remove the crosshead from the device after the 
babbitt is poured is provided by means of the jacking ar- 
rangement shown in cross section at the bottom. By means 
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of a handle applied to the squared end of shaft K, a power- 
ful lifting action is applied to crosshead lifting rod R, 
bushing P and the crosshead, forcing the latter out of the 
device. A particularly good job is obtained by this method 
of babbitting crossheads and by means of the two adjust- 
ments mentioned, just the proper allowance for play can be 
made so that no subsequent machining is required. 

For babbitting separate crosshead shoes, the device illus- 
trated in Figs. 2 and 3 is used to advantage. Fig. 2 shows 
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Fig. 2—Crosshead Shoe Babbitting Device—Bottom Section 


the bottom section in which the crosshead shoes are placed, 
and Fig. 3 the top section which, when set for the proper 
clearance, forms the upper part of the mold. Referring to 
Fig. 2, the bottom section is constructed as shown of cast- 
iron. The crosshead shoe to be babbitted is placed on the 
four l-in. pins MMM,M, with the guide bearing surface 
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Fig. 1—Device Used at the Scranton Shops of the D. L. & W. for Babbitting Crosshead Shoes Without Removal from the Crossheads 


upward. Turning screw S (provided with a squared end as 
shown) to the left. will then move the toggle levers in such 
a way as to make pins MM and M,M, grip the shoe at the 
two surfaces which extend between the crosshead cheeks. 
The shoe will thus be held central and level. The top sec- 
tion (Fig. 3) is then adjusted to the width of the guide plus 
running clearance by means of taper parts T and T, con- 
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trolled by a right and left screw and wheel W. The top sec- 
tion is placed over the crosshead shoe resting on levers LL 
and between pins NN and N,N,, to grip the sides of the top 
section, holding it central with the shoe and at the proper 


eee ee ee ee ee ee a a a 


e a : 


ra 
ye. 


7, 


$ E | 

a aaa ‘N ae A ~X 
[ARI aN A 
ONIN CK 28h CNR WOK ROO eR Xoo 


Fig. 3—Crosshead Shoe Babbitting Device—Top Section 


height. The openings at the ends of the shoes are plugged 
with clay and the babbitt poured, in this case also giving a 
smooth, accurate job which does not require subsequent ma- 
chining. 


Scrap Reclamation” 
By L. C. H. Weidman 


Railway Service and Supply Corporation, Beech Grove, Ind. 


The rolling of scrap iron and axles at Beech Grove is 
done on an Ajax Type B reclaiming mill in the following 
manner. Iron rods from 4 in. to 1% in. in diameter are 
cut in lengths 24 in., 28 in., 30 in. and 36 in. long, 
straightened at the scrap yards and delivered to storage yard 
at the forge shop. Iron arch bars, transom plates, and other 
flat pieces of iron are sent to the forge shop where they are 
sheared up in lengths 434 in. long and then sent to the scrap 
bin at the mill where they are made into bundles about 
434 in. square, 24 in., 28 in., 30 in. and 36 in. long. These 
bundles are made by laying the bottom layer of rods the 
length of the bundle. Next there are two layers of flat scrap 
laid on the rods with the joints broken. The top is then made 
of rods the same as the bottom. The bundles are then tied 
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Fig. 11—Method of Bundiing Scrap 


together with two pieces of No. 8 iron wire. The object of 
having these bundles various lengths is to keep the rods rolled 
the length of our straightening bed. 

A sketch of a bundle and table of sizes of iron rolled from 
the different lengths of bundles are shown in Fig. 11. These 
bundles are put into the furnace and bfought up to a weld- 
ing heat, passed through the roughing and finishing rolls 
and then go to straightening bed to cool. 

We have two four-door furnaces, one on each side of the 
mill. In charging we generally charge 24 kundles to each 
furnace. Since the first of the year we have been working 
two shifts at the mill, 12 hours to each shift, 10 men to each 
gang as follows: Roller, heater helper, rougher-down, 
rougher-up, hooker-up, roller helper, straightener, and two 
bundlers. These men work piece work and are paid 42 cents 


*Abstract of a paper presented at the annual convention of the Railroad 
Master Blacksmiths’ Association, Chicago, August 21, 1923. 
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a 100 lb. for all sizes from 5% in. round up to 2 in. round 
inclusive. | 

We also reclaim steel in the following way. All scrap 
steel rods from 114 in. up to 2% in. are sheared in lengths 
4 ft. to 6 ft. long. These are piled at the scrap dock until 
a car-load has accumulated. They are then sent to the forge 


' shop and rolled in steel bars from 14 in. to 1% in. Ends 


from steel axles and billets that are too small for other forg- 
ings, are forged to 414 in. square, 20 in. to 30 in. long and 
rolled in steel bars from 13% in. to 2 in. We also take all the 
surplus 414 in. by 8 in. iron axles, cut them into three pieces 
and roll them into iron bars from 11⁄ in. to 2 in. Tire steel 
is also rolled to make superheater bolts and pinch bars. 

The following is the monthly report for three months 
showing the cost of operation, the iron rolled, and the sav- 
ing made: 

March, 1923 


Scrap to furnace, 764,250 Ib. at $22.00 N. T......... ce eeee eee $8,406.75 

Fixed charges on mill and building for housing: 
Interest at 6 per cent per year... esc cccccecccscccvcevcs 189.44 
Depreciation and repairs ....cccc ccc cc ccc c cc cere ececeere 238.55 
Taxes and insurance at 2 per cent.......... de ach ey EEEE 52.72 
Labor charge, direct .....eee. GAG a a eG erat oes ease ens eee as 4,102.98 
551 fuel hours at .5625 per hour.........cceccvcccccecces 309.94 
551 power hours at .30 per hour .........ce ccc ceeccccens 165.30 
Supervision 5.84 per cent of direct labor .............. s 231.60 
$13,697.25 

Finished Product 
Pounds Description Price Amount 
191,950 % in. round iron $2.90 ..... ere rere ee $5,566.55 
86,150 ¥% in. round iron 28S: 2 Diese gee abe eed aida Se 2,455.28 
85,250 % in. reund iron 28S rauu a Stearate es 2,429.63 
120,800 1% in. round iron 2580 E E EE 3,662.40 
103,990 1% in. round iron 2.80 aasssse PA E ache 2,909.20 
54,300 1% in. round iron 2 BO ineo are aE S 1,520.40 
53,300 2 in. round ircn 290 eas Sew eral aa 1,545.70 
$20,089.16 
Net profit month of March, 1923.......... cc cece cece ccceees $6,391.91 
Net profit since April 1, 1918... . 0... ccc cee cee eee eee creas $74,279.53 

April, 1923 

Scrap to furnace 604,900 Ib. at $22.00 N. T........ ee cece wees $6,895.86 

Fixed charges on mill and building for housing: 
Interest at 6 per cent per year....... ccc cece ec eee cee 189.41 
Depreciation and repairs ....c. cc cece cece cece scenes ececes 238.55 
Taxes and insurance at 2 per Cent........ cece ccc eee c neces 52.72 
Labor charges, direct Sse c aaw os A's 0s wad oS Wool in soho ea ea ee 3,169.03 
429 fuel hours at .5625 per hour.........cc ccc ccc r cee eens 241.31 
429 power hours at .30 per hour......... cece cece ven cccees 128.70 
Supervision 5.84 per cent of direct labor............00000- 185.07 
$11,100.65 

Finished Product 
Pounds Description Price per cwt. Amount 
184,300 ¥% in. round iron $2.82 wesews sates aia son f $5,206.48 
35,650 A in. round iron 2.02)! “hie aes aes wa aa 1,007.13 
180,950 114g in. round iron 2119 nn ene rere reer 5,021.36 
56,950 14% in. round iron SII. SiGe eet ede ee kek ‘ 1,555.39 
61,950 1% in. round iron RIII eraan eR e 1,719.11 
33,250 1% in. round iron 1T E EE EAE E N 922.69 
$15,422.14 
Net profit for month of April, 1923..... 00. ccc cece cece e ces $4,331.49 
Net profit since April 1, 1918............0 ce eee is lacunae ens $78,611.02 

May, 1923 

Scrap to furnace 571,300 Ib. at $17.95 N. Tic... cc ccc ec eee $5,127.42 

Fixed charges on mill and building fer housing: 
Interest at 6 per cent per year....... cece cece eee eee 189.43 
Depreciation and repairs ...cc ccc cece cece cere eccees 238.55 
Taxes and insurance at 2 per cent..........ccccsceaeecce 52.72 
Labor charges, direct .....esssousesasseosssucsesoeseseo 2,975.09 
478% fucl hours at .5625 per houUf......sesssessesssesese 269.16 
478'4 power hours at .30 per hour.......esssssssssssseee 143.55 
Supervision 5.84 per cent of direct labor.......ssssssssses 173.74 
$9,169.64 

Finished Product 
Pounds Description Frice per cwt. Amount 
222,400 4 in. round iron S2 82Sa . curs a aE a ae $6,282.80 
107,550 7% in. round iron 282. Kade CEEE ED aa 3,032.64 
120,350 1 in. round iron PA LO: -- 6s aie Sa oa e ES 3,339.71 
29,100 1% in. round iron PAN Oe Se ee re Pe ea 807.53 
47,250 1% in. round iron DAES ge E A PE EA : 1,311.19 
$14,773.87 
Net profit for month of May, 1923. ...... 0. ccc ccc cece ec ee eee $5,604.23 
$84,215.25 


Net profit since April 1, 1918....... 00... cc ccc cee cee eee n 


The Missouri Pacific has increased its average miles per 
car per day from 20.84 in April to 31.98 in August. During 
August the road also established another record by loading locally 
and receiving from connections 130,810 cars compared with a 
previous record of 125,347 cars in October, 1916. 
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Acetylene Sludge Ejector 


A MEANS for easily disposing of the sludge or residue 

from an Oxweld acetylene generator has just been in- 
stalled at the Pere Marquette shops, Grand Rapids, Mich. 
Originally the sludge was drained from the generators into 
a concrete cistern just outside the generator building. The 
cistern is 8 ft. square and 6 ft. deep with an overflow 8 in. 
square, located about 18 in. from the top. Periodically 
the sludge was bailed or dug from the cistern and carried 
away in wheelbarrows over several tracks to a point about 
150 ft. away where it was dumped. Aside from the labor 
required to move the sludge, the overflow for carrying away 
the excess of water, frequently became clogged and caused 
trouble. 

A cylindrical tank, formerly in use for oil storage was 
found which was about 6 ft. long and 5 ft. in diameter 
and was placed in the cistern. The 2-in. drain from the 
generators was fitted with a gate valve and connected to the 
bottom of the tank and carried out under the tracks to the 
dump. A 3-in. connection was also brought to the top of 
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Sluge Ejector Used at Pere Marquette Shops 


the tank from the air line and a relief valve provided at the 
top of the tank. This valve is normally open. When the 
tank is nearly full of the sludge, the relief valve and the 
gate valve in the drain are closed. The air is turned on and 
the sludge is blown out through the outlet in most effective 
fashion. A water connection is also provided for occasional 
flushing the tank and the outlet pipe. 


Boring Mill Clamps 


HE set of boring mill clamps, shown in the illustration, 

is designed especially to hold driving wheel tires while 
being bored for the fit on wheel centers. These clamps are 
also sometimes used for holding boiler front rings and are 
notable for the ease with which they are adjusted and the 
rigid grip which they provide on the parts being turned or 
bored. 

The boring mill illustrated is provided with four uni- 
versal chuck jaws (two of which are shown at U U) for 
centering the driving wheel tire quickly and accurately. These 
jaws were originally designed to hold the tire against slipping 
under heavy cuts but proved inadequate for this purpose, 
and, realizing the danger of slipping, the operator was com- 
pelled to use relatively low speeds and small feeds. 

Makeshift clamps applied in addition to the four uni- 
versal vise jaws also proved ineffective and as a result four 
special clamps CCCC have been provided as illustrated be- 
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tween the universal chuck jaws. They practically eliminate 
all possibility of the tire or boiler front ring breaking away 
from the table under the heaviest cuts which the machine 
can take. Since the installation of these clamps, the bor- 
ing mil] table has been speeded up as fast as it can go, 
namely, 2 r.p.m. with the controller handle at the last notch. 
The tire shown on the boring mill table is 56 in. in diameter, 
so that at a speed of 2 r.p.m., the surface speed of the cutting 
tool is about 3414 ft. per min. This is considerably in ex- 
cess of what could be obtained previous to the use of these 
auxiliary clamps. 

While no drawing of the clamp is available, a good idea 
of its proportions and construction can be obtained from the 


Special Clamps Provide a Rigid, Reliable Drive 


insert in the upper right corner of the illustration. The tire 
rests on a forged steel base piece B provided with two steps 
as shown to take tires of varying diameter. The substantial 
right-angle clamp C rests on the tire and base piece B, both 
the clamping unit and tire being held firmly to the boring 
mill table by a large T-head bolt. The tire rests directly 
on a hardened steel jaw J, provided with teeth for driving 
in a clockwise direction. It is obvious that a rigid, reliable 
drive is provided to the driving wheel tire by means of this 
clamping arrangement. 


Wrist Pins with Threaded Ends Roughed Out on Turret Lathe 
and Hole for '%4-In. Flat Cotters Are Punched in One Heat and 
One Operation by Dies B, D and E In the 3-In. Forging Machine 
iNlustrated—Billerica Shops of the Boston & Maine. 


Steel Treaters’ Convention at Pittsburgh 


Fifth Annual Convention Notable for Record Attendance and 
Exhibitions; Live Technical Sessions 


HE American Society for Steel Treating held its fifth 
annual convention at Pittsburgh, Pa., October 8 to 12 
inclusive, and in attendance, interest and size of the 

exhibition this convention was far ahead of any previously 
held. The registered attendance was about 1,500 of a total 
membership of over 2,700. Great interest was shown in the 
technical sessions which were well attended and followed by 
valuable discussion of theoretical and practical points 
brought out in the papers. Special sessions were held on 
lathe tools and steel hardness, carburizing, welding and tool 
tempering, heat treated forgings, hardness testing, and gen- 
eral subjects with a special roundtable meeting on standards. 

The following officers were elected for the ensuing year: 
President, G. K. Burgess, Bureau of Standards, Washington; 
second vice-president, R. M. Bird, Bethlehem Steel Company, 
Bethlehem, Pa.; treasurer, Dr. Zay Jeffries, Aluminum Com- 
pany of America, Cleveland; director for two years, J. F. 
Harper, Allis-Chalmers Manufacturing Company, Mil- 
waukee, Wis. 

One of the most interesting of the sessions was that on 
lathe tools and steel hardness in which the members listened 
to papers by prominent authorities on lathe tool performance. 
One of these papers of particular interest to railroad machine 
shopmen was on “The Effect of Heat Treatment on Lathe 
Tool Performance and Some Other Properties of High Speed 
Steels” by H. J. French, Jerome Strauss and T. G. Digges.* 
This complete paper will be found in the September Trans- 
actions of the American Society for Steel Treating. The 
conclusions drawn in the paper are presented in full below. 


Conclusions Regarding Effect of Heat Treatment on 
Lathe Tools 


One of the outstanding features developed in this investi- 
gation is the importance of the time factor in the heat treat- 
ment of high-speed steels. Special emphasis is placed on this 
as the customary methods of treatment adopted by the in- 
dustry in general include accurate control of temperatures in 
hardening but leave the time to the judgment of the operator. 
While excellent results have been obtained in many respects 
under such conditions it is improbable that anyone can so 
regulate operations day after day, by observing the appear- 
ance of tools or “sweating” produced in hardening, that de- 
sired uniformity in results can be obtained in all cases. 
Accurate control of both time and temperature with suitable 
instruments is necessary to guarantee consistent results. 

The tests made also throw interesting light upon several 
factors to be considered in the selection of steels for specific 
service. It has been shown that high-tungsten steels require 
higher hardening heats to produce maximum endurance than 
do the steels low in tungsten and that the addition of cobalt 
raises the required hardening temperature in both types and 
_ ards, Washington; Jerome Strauss, material engineer, United States Naval 


Gun Factcry, Washington; T. G. Ligges, assistant physicist, Bureau of 
Standards, Washingtcn. 


thus increases the oxidation obtained in heat treatment. 
However, the former are not as brittle as the latter. 

When brittleness is to be avoided but oxidation is unim- 
portant the high tungsten-cobalt steel has a decided advantage 
over the other three for its endurance is much greater than 
the two steels without cobalt and it is not nearly as brittle 
as the low tungsten-cobalt type which has only slightly better 
average endurance at the highest cutting speeds. 

The low-tungsten steels with or without cobalt additions 
are to bé preferred when brittleness is unimportant and the 
tool can be well supported but severe oxidation is to be 
avoided. While the low tungsten-cobalt steel A in the Table 
requires a somewhat higher temperature than the steel C, 
which is cobalt-free, its endurance is somewhat greater. 
However, when the hardening temperature for the low tung- 
sten-cobalt steel A is reduced to that recommended for the 
low tungsten-high vanadium steel C both have more nearly 
comparable endurance. This is indicated in the diagram and 
substantiated in tests contained in a previous report. 

It is more difficult to point out decided advantages for 
any one of the four steels when maximum tool endurance 
and minimum oxidation and brittleness are all required. — 
The choice, under such conditions, would depend upon the 
relative importance of, and quite probably be a compromise 
between the several factors considered. 

There is evidently no one steel which meets all require- 
ments of service for each has special advantages and disadvan- 
tages. The addition of cobalt to high-speed steels permits 
the use of higher hardening heats and so imparts a greater 
cutting capacity but does not change the characteristics of 
the two basic types, namely, low tungsten-high vanadium and 
high tungsten-low vanadium steels. 

The endurance of high-speed steels subjected to the severe 
service described in the first two sets of tests was affected to 
a relatively small degree by variations in tempering sube- 
quent to hardening. The frictional temperatures produced 
were not less than 1,400 deg. F. which is higher than that 
required to decompose the martensitic groundmass of the 
hardened steel. The degree of red hardness was therefore 
considered a function of the quantitv and characteristics of 
the constituents formed at the high heats used in hardening 
(2,200 to 2,500 deg. F.), as indicated by thermal analysis, 
and largely independent of the properties of the groundmass. 

If this is so the question naturally arises why tools which 


will cut under frictional temperatures of 1,400 deg. F. would 


be entirely ruined if first tempered at this same temperature. 
While no final answer can be given, there are a number of 
important differences between tempering a tool and subject- 
ing it to service at such high temperatures. In the first place 
the ordinary method of tempering consists in exposing the 
hardened steel to this temperature fon? loofer.tis two 
of the tools would cut. A/?nected voke at the bottom 
as well as temper: small wheels, and an upper mov- 
molecular reef be pivoted on either one of the two 

he primary coil is placed around one of the 


CHEMICAL COMPOSITION OF THE HIGH-SPEED STEELS -D4 legs. 


Steel Type of Steel 
No. Steels used in lathe tests C Cr W 
A Low tungsten-cobalt ....sssses.. 0.65 4.00 e 
B High tungsten-cobalt ........... 0.68 3.62 `° 
C Low tungsten-low vanadium..... 0.68 4 >. 
D High tungsten-low vanadium..... 0.64 
Steels used in transverse tee’ 
Z Low tungsten-high vanadium.. 
cc st aba ick 
i tungsten-low 
A 34 “Die steel”... sition for Applying or Removing 


the Tire 


Chee’ When a locomotive tire is to be heated, the movable yoke 


is swung to one side as shown in Fig. 1, and the tire is placed 
around one of the vertical legs. The movable yoke is then 
swung into position as shown in Fig. 2 and the two screw 
clamps placed in the position shown and tightened so as to 
effectively close the magnetic circuit. Single-phase alternat- 
ing current is then connected to the primary coil, the tire then 
becomes a short-circuited secondary with a single-turn coil 
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and a heavy short circuit current flows through the locomotive 
tire and heats it. The heating is uniform and can be regu- 
lated between wide limits by means of taps on the primary 
windings. Objects which have a diameter smaller than that 
of the primary coil can be heated by placing them around 
the other vertical leg of the transformer. To accomplish this, 
the counterweight is lifted over the two tightening screws to 
the opposite side of the movable yoke from that shown in 
the illustrations and the left hand screw is removed instead 
of the one on the right hand. 

A 72-in. locomotive tire weighing 1,230 lb. can be raised 
from a temperature of 63 deg. F. to a temperature of 246 
deg. F. in 20 min. This difference in temperature causes an 
expansion of about 1/10 in. in the diameter of the tire and 
the power consumption for doing the work is 12.2 kw. hr. 
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Locomotive Tire on Electric Heater In Position for Heating Tire 


Service Tests of Adjustable Driving Box 


illustrated was designed by J. Murrin, superintendent 
of shops, and E. J. Brewster, general foreman, Chi- 
cago & North Western, and is now manufactured and sold 
by the Gill Railway Supply Company, Peoria, Ill. This 


Tn locomotive driving box with adjustable bearings 


box was described on page 685 of the December, 1922, Rail- 
way Mechanical Engineer. 
A point insufficiently emphasized in the original article is 


Two Narrow Wedges Operating Vertically Keep the Crown and 
Quarter Brasses Tight and Two Wide Wedges Take Up Wear on 
Quarter Brasses and Resist Thrust 


that in service the driving box brass wears faster at the hub 
than at the inner end. It is not unusual to find a difference 
of 1/16 in. in calipering the outer and inner diameters of 
the main bearing. When the old type of bearing gets into 
this condition, it must be rebored or renewed. With the ad- 
justable type bearing this condition can be remedied by re- 
_ moving the quarter brasses and taking a cut off the back of 
each of them. If the bearing is 1/16 in. too wide on one 
end, a 1/32 in. cut, tapering down to zero, is taken off each 
quarter bearing. These quarter bearings are then reapplied 
and the same main bearing used. 

The first box of this design was applied to the left main 
journal of a Pacific type passenger locomotive, the right main 
journal being equipped with an old style box at the same 
time, in October, 1920. Since then the new type brasses 


have been in service a total of 126,333 miles without renewal, 
the old style box requiring four new main brasses in the 
same time. The locomotive makes approximately 25,000 
miles between adjustments of the quarter brasses. This form 
of construction has proved its economy and serviceability by 
the increased number of applications and at present, there 
are 155 locomotives equipped with the new style box, with 
additional installations constantly being made. 


While the mechanical features of this box are easy to grasp 
and the simple construction is an important advantage in its 
favor, its main claim for extensive adoption on locomotives 
lies in the economy it promotes. It is said to save between 
75 per cent and 90 per cent of the material and labor cost of 
driving box bearing repairs, also greatly reducing the cost 
when a bearing must be entirely replaced. The brass fit on 
this box can be bored on a boring mill in place of being 
slotted, which is a simpler process, more economical and 
more accurate. The hub liner can be bored at the same 
setting. The adjusting wedges and retaining keys on these 
boxes are interchangeable for all types of locomotives. . 


Bearing adjustments with this driving box are made easily 
so there is no need of bearings running with a destructive 


This Bearing Was Worn 3/32-In. Wide at the Bottom Axle Position 
Shown by Dotted Line 


“pound.” This pound is not only hard upon the bearings 
but causes severe jars and vibrations on the whole locomotive 
structure. While these bearings are comparatively new in 
locomotive service, quarter brasses have been used for many 
years on stationary engines for taking up thrust. 


~\ 
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Air Motor Hoist of 500 Lb. Capacity 


N air motor hoist of new design, of small size and 
capacity, is now being manufactured by the Ingersoll- 
Rand Company, New York. It can lift 500 lb. at the 
rate of 50 ft. per min. with an air pressure of 80 lb. per 
sq. in., to a maximum height of 15 ft. It has a net weight 
of 150 lb. and can operate on an air pressure of from 60 
to 100 lb. per sq. in. This hoist is suited for a wide range 
of service where rapid and economical lifting in the han- 
dling, of small tools, too heavy for one man to deal with, 
is desired. It is equipped with an automatic brake which 
holds the load positively. It works independently of the air 
supply, thus providing a necessary safety feature in case the 
air should be disconnected or fail. 

A balanced, three-cylinder air motor is used, which oper- 
ates in either direction and without vibration at any speed 
or load within the rated capacity of the machine. The 
hoist differs entirely from direct-acting cylinder hoists and 
lifts. The latter consist essentially of only the plunger and 
a case. The Ingersoll-Rand air hoist is equipped with an 
air motor, which is geared through a mechanical train to a 
hoisting drum. The throttle graduation hoist insures instant 
and complete control of the hoist at any speed. A safety 
stop lever is provided, which closes the throttle and stops 
the motor whenever the load is raised to the top of the 
hoist lift. 

The brake consists of a disk attached to the shaft of the 
motor, and a brake plunger with a friction face, which is 
held in contact with the disk by means of springs whenever 
the hoist is not in operation. It is entirely automatic in its 
action and therefore requires no attention whatever from the 


operator of the hoist. Front View of Ingersoll-Rand Air Motor Holst 
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A Vertical Car Wheel Lathe 


NEWLY developed machine tool has recently been tions accomplished consist of turning the contour of tread and 
A brought out by the Niles-Bement-Pond Company, flange, facing the hub and end on one side, bossing eccen- 

New York, for the purpose of machining rolled or tric hubs where such exist, undercutting the rim and scribing 
forged steel car wheels. The principal object in designing 
this machine was to replace a number of the ordinary types 
of general machine tools heretofore employed in the manu- 
facture of car wheels and thereby speed up production. This 
machine, styled a vertical car wheel lathe, receives the wheels 
as they come from the hot working operation. ‘The opera- 


Vertical Car Wheel Lathe with Wheel in Position for Turning 


the wear line. All these operations.are handled simulta- 
neously, with the exception of the last, which is postponed 
until the wheel is finished. The capacity ranges from 33-in. 
to 42-in. wheel diameters. 

Rear View of Niles-Bement-Pond Vertical Car Wheel Lathe Some of the operations that the lathe handles are the same 
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as those ordinarily accomplished on the standard car wheel 
lathe. The horizontal rotary table and the long square steel 
bar, adjustable vertically, bear out this rough similarity. The 
absence of any analogy to a cross-rail is, however, a marked 
departure. The square tool bar is adjustable vertically in 
the main housing and carries a toolholder with inserted 
blades which face off the hub and boss eccentric hubs. A 
special motor provides this bar with power down-feed and 
power traverse in both directions. 

The main right-hand side head rough turns the flange and 
tread. It is provided with a power-feed. It carries an 
auxiliary tool head in which are fitted the tools which face 
and round the rim and undercut it, and another tool that 
later scribes the wear line. The tools have cross and verti- 
cal hand adjustment. The left-hand side head makes the 
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finishing cut on both flange and tread and it is provided with 
vertical hand adjustment and power cross feed. The feeds 
to all heads are independent of each other and all have 
automatic trips which disengage the feeds at any predeter- 
mined point. The main driving gear is a cut spur gear with 
a 12-in. face twice the diameter of the table. A variable 
speed motor with a three to one range is direct-connected to 
the machine. All shaft bearings are provided with sight 
feed oilers. Handling and set-up time is minimized by the 
combination of a pneumatic crane with pneumatically oper- 
ated center jaws which expand inside the center hole of the 
wheels, and three serrated, quick-acting driver dogs which 
support and drive the wheel on the table. A roller on the 
left-hand side head brought into contact with the wheel 
before chucking serves to center the wheel in place. 


Variety Oilstone Tool Grinder 


NEW metal variety oilstone tool grinder to meet the 
A needs of all kinds of woodworking shops where a 
small grinder is required for rapidly grinding and 
sharpening various woodworking tools has been recently 
placed on the market by the Oliver Machinery Company, 
Grand Rapids, Mich. The machine is mounted on a cast- 
iron column with a broad flanged base. It can be trans- 
ported to any place desired, as it is unnecessary to bolt the 
machine to the floor. 
The machine is equipped with two oilstone wheels that are 
kept constantly saturated with kerosene or other oil, which 
flows by capillary action and centrifugal force from the 


Top View of Ollstone Tool Grinder 


center of the stones to the outer surface, thus keeping the 
pores free cutting. The oilstone wheels are of the cup type 
and run on ball bearings. One is a coarse grain wheel for 
rapid abrasion and the other is of a fine grain for putting a 
smooth, keen edge on the tool. These wheels are 8 in. in 
diameter with a 2-in. face and run at a speed of 300 r.p.m. 
Both of the wheels are well guarded. They are arranged 
with a table which acts as a tool rest. Plane bits, chisels 


and similar tools can be ground by fastening them in the 
toolholder, which has a micrometer feed. 

Directly mounted on the motor shaft is a cone and a 
leather stropping wheel, 6 in. in diameter with a 2-in. face, 
which runs at a speed of 1,800 r.p.m. The cone is useful 
for the inside of curved edges, irregular shaped tools, etc. 
On the other end of the same shaft is a general utility grind- 
ing wheel with an adjustable tool rest. 

The machine is so arranged that four operators can use 
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Oliver Varlety Ollstone Tool Grinder 


it at one time. All gcars and bearmgs are fully enclosed 
with cast-iron covers. The motor is fully enclosed, operates 
at 1,800 r.p.m., either alternating or direct current, 110 or 
220 volt, and may be run from an ordinary lamp socket. 
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The Pratte Vacuum Locomotive Air Sander 


LOCOMOTIVE sander operated in somewhat the 
A same manner as an injector or vacuum pump is being 
manufactured by the Pratte Vacuum Air Sander 
Company, Denver, Col. It is simple in construction and can 
be applied to any sand box. The construction permits it to 
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Sectional View of the Pratte Sander Showing the Relation of the 
Trap and Ejector Nozzie 


handle very coarse gravel or the finest sand. Moisture in the 
air pipes appears to have no ill-effect on its successful opera- 
tion, and unlike most sanders it can throw from a few grains 
of sand to the full capacity of the pipe. 

The sand from the box drops into the trap of the sander 
by gravity. Thence it is drawn into the delivery pipes by 
air passing through air nozzles located in the top of the 
vacuum chambers. A force sufficient to deliver sand any- 


where required is created by vaccum and by taking in air 
through the vacuum holes in the body of the sander. The 
force at which the sand travels leaves practically no sand in 
the long runs of horizontal pipe when the air valves are 
closed. This eliminates stopping up by accumulating sand. 

The atmosphere pipes, screwed into the body of the sander, 
are only used to keep snow or rain from coming in contact 
with the sand. The 1-in. plug in the bottom of the device 
is for removing rock, waste or other substances that may not 
be drawn through into the delivery pipes. 

A rod is passed through the body of the sander into the 


Relation of the Sand Pipe to the Driving Wheel and Rall 


box to loosen the sand when it becomes baked and hard. By 
regulation of the air valve, considerable sand can be saved 
and in times of severe weather it prevents the ends of the 
delivery pipe from being stopped up with snow and ice. 


Improved Heavy Duty Lathes 


nati, Ohio, has recently placed on the market an en- 

gine lathe in which has been incorporated a number of 

new features. The lathes of the new design range in sizes 

from 25 to 36 in. Special attention has been given in the 

design to provide rigidity of all parts with the increase in 

driving power. The lathe has 16 spindle speeds, selective 
in geometric progression, obtained with two levers. 

All the gears are of chrome nickel alloy, heat treated and 

hardened, with stub form teeth. They are provided with 


"Tone R. K. Le Bond Machine Tool Company, Cincin- 


Front View of the LeBlond 30-inch Lathe 


multiple keyways which are broached from the solid metal. 
The shafts have multiple hobbed splines. There is a sepa- 
rate feeding rod for driving feeds, and provision has been 
made for cutting the special coarse leads or metric threads 
by applying gears at the end of the box. 


Interior View of Headstock of LeBlond 30-Inch. Lathe 
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The head stock is of massive construction and is auto- 
matically oiled, the lubricant being pumped to all of the 
bearings and the gears running in an oil bath. The motor 
is mounted on top of the head stock and the drive is trans- 
-= mitted through a motor pinion and intermediate gear to the 
broad faced gear that replaces the driving pulley. The full 
number of mechanical speed changes are retained in the 
head stock. The manufacturers also offer this lathe with 
double motor drive, in which case the motor is mounted on 
a plate attached to the base of the lathe. By this method 
the drive is transmitted through a high speed, endless, double 
leather belt to the driving pulley. A tightener pulley, 
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mounted on roller bearings, is provided to increase the con- 
tact area of the belt on the pulleys. 

The weight of the lathe, with a 10-in. bed, is 13,200 lbs. 
The distance between centers is 2 ft. 10 in., with a steady rest 
capacity of 1014 in. The driving pulley runs at a constant 
speed of 500 r.p.m., and has a multiple disk clutch and 
brake running in oil. The spindle, which is 434 in. in 
diameter by 334 in. long, is started and stopped from the 
front of the headstock. In order to provide for the require- 
ments of special work, a turret can be applied to the carriage. 
A turret tool post and a taper attachment are also among the 
attachments available. 


A Heavy Duty Roller Pipe Cutter 


PIPE cutter, in which is embodied a number of im- 

portant features found to be essential for heavy duty, 

has been placed on the market by the Geist Manufac- 
turing Company, Waynesboro, Pa. The machine is made 
only in the No. 2 size and is compact and rigid in design. 
All spindles and shafts are ground and run in bronze bushed 
bearings. The gears are enclosed, but are accessible at all 
times. 

The cutter is made from tool steel and heat treated to 
give maximum wearing qualities. It can be reground when 
dull. The cutter shaft bearing is provided with an adjustable 
cap on the cutter side for taking up any wear which may 
occur. 

The rollers, made from tempered tool steel, are carried 
in roller bearings and can be adjusted to the different sizes 
of pipe. This adjustment is obtained by means of a hand 
wheel located just below the rollers. The lever and the pedal 
can be positioned to suit the operator. Their movements are 
limited by an adjustable stop. A small cage of rollers for 
i%-in. to 4%-in. pipe can be attached to the large cage without 
removing the regular rollers. The cage which supports the 
rollers is elevated to the cutter by a cam operated jointly by 
a pedal and a lever. The sliding surfaces of the cage are 
protected from scale and dirt by flexible guards. 

The length gage is adjustable to different sizes and lengths 
of pipe. It will gage lengths of pipe up to and including 


four feet. Parts coming in contact with the revolving pipe 
are hardened to resist wear. The gage arm is a heavy casting. 


View Showing Geist Roller Pipe Cutter With Pipe in Position 


Tests of Corrosion-Proof Cement 


XPERIMENTAL investigation conducted by G. F. 

Gebhardt, consulting engineer, Chicago, of the 

corrosion-proof cement made by Robert M. Lucas 
Company, Chicago, brought out a number of important 
facts pertaining to the properties of this material. The 
tests were planned to show the action of the material under 
all conditions of service likely to be met in railway practice. 
They were grouped under three general headings; namely, 
chemical, physical, and electrical. Tests also were made 
with other cements for the purpose of comparison. 

The chemical tests continued without interruption for more 
than a month. The object was to determine the resisting 
qualities of this cement as a protective coating against acids, 
alkalies and gases, hot or cold. The results showed that 
the stronger acids had some action on it, but the resisting 
qualities were good. Weak acids and alkalies, moisture, 
smoke, furnace gases and fumes had practically no effect. 
Physical tests were run for the purpose of determining the 
behavior of the material under alternate heating and cooling, 
and also its value as a heat insulator. An iron plate, 4% in. 
thick, was covered with Lucas cement and allowed to dry 
thoroughly. It was then heated to a temperature of 140 deg. 


F. during the day and allowed to cool to 65 deg. F. during 
the night. This treatment was continued for 30 days and 
the coating watched closely for warping, curling, or cracking. 
Nothing of the sort was noted, the material remaining in the 
same condition as when applied. 

Heat conductivity tests were made on an iron plate, first 
bare and then covered with Lucas cement. The test outfit 
used was the hot box conductometer, commonly known as 
the “postal” box. The results of these tests showed that a 
coating of Lucas cement 1/16 in. thick on an iron plate will 
reduce the heat flow through it by 36 per cent. This is an 
important factor wherever it is desired to reduce the flow of 
heat into a car having metal sides, ends or roof. The cement 
tends to keep the surface at a higher temperature and con- 
densation, or sweating, is generally reduced. 

In the electrical tests, it was shown that the cement had no 
measurable galvanic action with metals. This test was run 
to show whether local actions due to the galvanic or battery 
action, which sometimes occurs between different parts of a 
structure, especially in the presence of moisture, can be 
minimized. The corrosion tests showed that there was a high 
resistance to electrolytic action. 
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Double- Spindle Vertical Hole-Grinding Machine 


NE of the interesting machines developed for railroad 
O shop use by the Churchill Machine Tool Co., Ltd., 
Manchester, England, is the double-spindle vertical 
hole grinder illustrated. This machine corresponds with 


the duplex rod boring machine, familiar in American rail- 
road shops and, liķe it, is used on rod work, being adapted 
to truing holes which have become elongated and out-of- 
The grinder is especially adapted for this 


round in service. 


work because it trues the holes quickly, accurately and with 
the removal of the least possible amount of metal. 

The machine illustrated is provided with two spindles hav- 
ing planetary motion and will grind holes up to 12 in. long. 
The machine is by no means limited to rod work, however, 
since each head can be independently operated for other 
grinding work. The grinding heads are each provided with 
hand adjustment, both lateral and transverse for positioning 
the spindles. The grinding wheel 
spindles are provided with planet- 
ary motion, adjustable while grind- 
ing is proceeding. Each spindle 
head has automatic vertical re- 
ciprocating travel on the column, 
adiustable for length of stroke. 

The eccentric stroke of the grind- 
ing spindles is from zero to 1% 
in. The maximum diameter of the 
hole to be ground is, therefore, the 
wheel diameter plus 134 in. The 
automatic vertical traverse of the 
spindle head is 12 in. and the cross 
adjustment 6 in. The maximum 
distance between spindle centers is 
140 in. which can be made longer 
if required. The minimum distance 
between spindle centers is 33 in. 
The working surface of the table 
is 144 in. by 12 in. With belt drive 
from a countershaft, 14-in. pulleys 
are used with 314 in. belt. A 
countershaft speed of 460 r.p.m. is 
recommended. With motor drive a 
74-hp. constant speed motor, run- 
ning at 650 to 750 r.pm., is 
recommended. The approximate 
net weight of this double-spindle 
hole-grinding machine is 13,440 


Churchill Model U H Double-Spindle Hole Grinder Adapted for Rod Work lb 


A Portable Vise Stand and Pipe Bending Tool 


PORTABLE vise stand and pipe bender has been de- 
A veloped by H. B. Martin & Sons, Owensboro, Ky., 

which is built of No. 16 sheet iron, riveted in place 
and braced at the corners with angle irons, which serve also 
as sockets for the four supporting legs. 

The legs are steel tubing, long and strong enough to sup- 
port the frame at a convenient height for use and at the 
same time extend outward sufficiently to brace the stand 
against upsetting, tilting or skidding without requiring other 
support, whether upon a floor, sidewalk or the ground. The 
stand is equipped either with a hinge or chain vise, as de- 
sired, which is fixed rigidly to the top of the frame at one 
end in such a position that short nipples can be threaded 
without injury to the hands. At the end of the frame a 
device is provided which serves both as a guide and a rest 
for pipe while it is being cut or threaded and as a means of 
bending pipe or conduits from % in. to 34 in. in diameter. 
The latter device is always ready for instant use without ad- 
justment and is said to enable bends to be made not only free 
from kinks but at the exact point in the pipe where they are 
wanted. 

When it is desired to dismantle the equipment the legs 
are simply pulled out of the sockets and fastened in the vise, 
whereupon a handle is provided in a convenient position with 


which to carry the outfit. Since the sides of the frame are 
open, with a brace across the bottom of these sides, the frame 
also provides a convenient rest for the pipe tools where oil 
from the stocks will drain off without running down the 
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The 4⁄2-in. Capacity Stand Set-Up with a Rear Support for 
Handiing Full Lengths of Pipe 
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handles. The equipment of the size and capacity described 
weighs only 50 1b., is said to take but one-half minute either 
to assemble or to dismantle and can be set up in a 6-ft. by 
8-ft. space. 

The outfit described is built to handle pipe ranging from 
¥ in. to 2% in. in diameter. For pipe up to 44 in. in 
diameter a heavier stand is provided with which is also 
furnished a rear support, permitting full length of pipe to 
be used without tilting the stand. A roller on this rear 
support, aside from keeping the correct alinement, enables one 
man to move full lengths of pipe forward or backward at 
will. With this equipment the bender capacity is increased 
sufficiently to handle one-inch pipe with ease. The weight 
of this machine, complete with a four-inch hinge vise, is 
172 lb. and with a chain vise, 156 lb. 
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The Large Size Stand Assembled for Transporting 


Tie to Determine Wheel Impact on Rail 


is in effect a test tie for measuring simultaneously 
the vertical and transverse thrust or impact of a wheel 
on a rail, has been recently developed by the General Electric 


A N interesting device, known as an otheograph, which 
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two different springs for recording the vertical load, one 
having a deflection of about 1% in. for each 25,000 lb. of 
axle loading, and the other spring having the same deflection 
for each 50,000 1b. of axle loading. The springs are designed 
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Experimental Record Made of a Test on C. M. & St. P. Electric and Pacific Type Steam Locomotive Coupled Together. 
Figures Show Approximate Stresses In Pounds 


Company, Schenectady, N. Y., and a number of these ties are 
being installed on the company’s test tracks at Erie, Pa. The 
instrument shows by graphic records the effect of each 


A General View of the Otheograph Tie 


separate wheel of a locomotive or car on each of the two rails. 

These otheograph ties may be installed in place of the 
regular ties, either singly or several grouped together on 
curves or tangent track. Provision is made for the use of 


for a maximum deflection of 3% in. The springs for record- 
ing the transverse thrust have a deflection of about 1% in. 
for each 20,000 lb. The deflection of the spring is recorded 
through a lever having a ratio of 8 to 1, the record being 
traced on paper wrapped around a revolving cylinder similar 
to an engine indicator. The operating mechanism provides 
for moving the recording cylinder on any number of ties 
simultaneously so that as many records may be taken of each 
wheel on each side of the locomotives as there are ties that 
are grouped together. 


IN THE FALL OF 1922 there were 152 locomotives, 116 tenders, 242 
passenger cars, 1,682 closed freight cars, 870 open freight cars and 
3 cranes in use on the Greece State Railway system. Nine of these 
locomotives, however, were left in Asia Minor, and 20 per cent 
of the remainder and 30 per cent of the passenger cars were in 
bad order. The locomotives are small and of old design, except 
a few bought in the United States and some “armistice” engines 
turned over to Greece out of deliveries from Bulgaria and Ger- 
many. The cars are small and badly worn. 

The poverty of the Greek state has prohibited any except emer- 
gency remedies, and replacements have been almost out of the 
question. Earnings in pre-war years have been replaced by deficits 
that have resulted from costly working of inefficient locomotives, 
from increased wages, from higher repair costs, and from expen- 
sive track maintenance. 


me oo ce ie 


A report from Valparaiso states that a project is to be sub- 
mitted to congress for the expenditure of $80,000,000 on the 
construction of new railways in Chile. 


The International-Great Northern has appealed to the 
United States Supreme Court in the suit involving its desire to 
move its shops from Palestine, Tex., to Houston. 


The Freight Car Shops of the Texas & Pacific at Marshall, 
Tex., during the month of August, built 146 new cars and re- 
built 69. On one track, running repairs were made on 1,917 
freight cars. 


The Missouri Pacific has increased its average miles per car 
per day from 20.84 in April to 31.98 in August. During August 
the road also established another record by loading locally and 
receiving from connections 130,810 cars compared with a previous 
record of 125,347 cars in October, 1916. 


The Pennsylvania Railroad offers $1,000 in prizes in an 
essay contest, open to all employees, on the subject of “The 
benefits of employee ownership of stock and securities of the 
Pennsylvania Railroad through the Employees’ Provident and 
Loan Association.” In each of the four operating regions, at 
Altoona Works, and in the general offices, three prizes are being 
offered for the best essays written by the employees. The first 
prize will be two shares of stock (par value $50 per share) in the 
Pennsylvania Railroad Company, the second prize one share of 
stock, and the third prize a credit on the books of the Provident 
and Loan Association amounting to half the cost of one share 
of stock. ' 


Rumored That P. R. R. Will Buy Equipment 


It is reported from several sources that the Pennsylvania is 
making plans for the purchase of a large number of locomotives 
and cars and also of a considerable tonnage of rail. This in- 
formation has not as yet been officially confirmed. 


Anthracite Shipments for September 


Shipments of anthracite for the month of September, as reported 
to the Anthracite Bureau of Information, Philadelphia, amounted 
to 2,194,940 gross tons. Operation was resumed on September 19, 
and during the ten working days to the end of the month, there 
was a daily average shipment of 219,490 gross tons. This daily 
average could have been materially increased had the collieries 
resumed full operation on September 19. Some, because of an 
insufficient force of men, did not resume operation until a later 
date. The average daily shipment during the preceding month of 
August, was 247,105 tons. 


Savannah Shops Receive Safety Banner 


A banner has been awarded to the employees of the Savannah 
Shops of the Atlantic Coast Line in recognition of the safety 
record made in those shops during a period of three months in 
which there was only one personal injury that caused a loss of 
time of more than three days. The total number of employees 
in these shops is 554. Robert Scott, chairman of the General 
Safety Committee, gives credit for this excellent record to J. W. 
Reams, master mechanic, and his assistants, and to the members 
of the local safety committee. On the Atlantic Coast Line as a 
whole there are 28 safety committees on which serve 350 members. 


Fires 


The Gadsden Car Works, Gadsden, Ala., owned by Southern 
Railway interests, sustained a loss of about $300,000 by fire on 
October 11. The erecting shop, 200 ft. x 600 ft., was destroyed, 
together with other property, and 66 new freight cars. The main 
car shop was not damaged. 


GENERAL NEWS 


The car shops of the Pennsylvania Railroad at Camden, N. J., 
were damaged by fire on the night of October 15 to the extent 
of about $500,000. One of the four main buildings, 60 ft. x 300 ft., 
was destroyed and 12 coaches were badly damaged. By heroic 
efforts, the small force of men on duty saved 15 comparatively 
new coaches. Of the 1,800 men employed at these shops, about 
400 worked in the section destroyed. 


Pennsylvania Savings Fund to be Discontinued 


Since the formation, in July of this year, of the Pennsylvania 
Railroad Employees’ Provident and Loan Association, which has 
a saving fund provision, the need for the Pennsylvania Railroad 
Employees’ Saving Fund, established by the company in 1888, has 
ceased to exist; and the Board of Directors of the road has issued 
an order stopping the receipt of deposits by the older fund after 
October 31, and discontinuing payment of interest on deposits on 
December 31, 1923. ‘Depositors may transfer money to the Sav- 
ing Fund of the new Employees’ Provident and Loan Association, 

The Pennsylvania Railroad Employees’ Saving Fund has regu- 
larly paid an average of 4 per cent interest on deposits and has 
very successfully provided the facilities for which it was intended. 


Wage Statistics for July 


The monthly returns of Class I carriers to the Interstate Com- 
merce Commission show that since January, 1923, there has been 
an increase from month to month in the total number of railroad 
employees. For the month of July, 1923, the summary shows a 
total of 1,954,687 employees, an increase of 20,758, or 1.1 per 
cent, as compared with the returns for June, 1923, and exceeds 
the employment reported for July, 1922, by 486,863, or 33.2 per 
cent. This abnormal increase resulted partly from the shopmen’s 
strike, which became effective on July 1, 1922, and partly from 
the larger business of 1923. The total compensation reported for 
July, 1923, compared with that for June, 1923, shows an increase 
of $2,677,760, or 1 per cent, and in most cases the average monthly 
earnings show increases as compared with July, 1922. 


Record Established in Locomotive Repairs 


The El Paso shops of the Southern Pacific has established, 
what is claimed to be, a record in repairing locomotives. It 
turned out in 72 hours a Mikado type locomotive sent into the 
shops for Class 2 repairs. These repairs consisted of a new fre- 
box, flues and general repairs to the machinery, including turning 
or renewing all of the tires. This sort of job ordinarily requires 
40 days to complete. The locomotive was 11 days in the shop, 
of which two were Sundays when no work was performed, mak- 
ing a total of 9 eight-hour working days, or 72 working hours. 
Nearly every man in the shop had a part in establishing this 
record. In addition to breaking speed records for work of this 
type, the project put the facilities of the new erecting shop to a 
test that proved satisfactory. 


The Monthly Report on Equipment Inspection 


The monthly report to the President on the condition of rail- 
road equipment just sent in by the Interstate Commerce Commis- 
sion shows that in September 5,262 locomotives were irfspected by 
the Bureau of Locomotive Inspection, of which 47.6 per cent were 
found defective, and 422 were ordered out of service. The per- 
centage found defective is less than has been shown for any month 
since the shop strike was begun in July, 1922. During the same 
month 94,517 freight cars were inspected, of which 414 per cent 
were found defective and 1917 passenger cars, of which 2.3 per 
cent were found defective. During the month two cases involving 
72 violations of the safety appliance act were transmitted to 
various United States attorneys for prosecution. 
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New York Central Shopmen Vote to End Piecework 


By a vote of 10,000 to 4,000, shopmen employed by the New 
York Central have decided in favor of the abolition of piecework. 
There are 19,000 shopmen in the employ of the road and 14,000 
voted. The Railroad Labor Board will be called upon to pass 
on the action of the shopmen. The case is a continuation of the 
one decided by the Railroad Labor Board last March, at which 
time the New York Central was ordered to operate its shops on 
an hourly basis. The ruling was protested by the New York 
Central authorities. Subsequently the Labor Board amended its 
decision, postponing the date upon which the road was ordered 
to install work on an hourly basis, and the case was remanded 
pencing new negotiations. | 


Pennsylvania Shop Craft Elections 


A final report of the elections held this year in the four oper- 
ating regions and the Altoona Works shows that 85.9 per cent 
of all the shopmen on the entire Pennsylvania system voted, by 
secret ballot, for representatives on the various shop craft com- 
mittees. The management believes that the result removes any 
reasonable doubt that might have existed as to the real desires 
of the Pennsylvania shopmen to be represented by employes 
elected by themselves. On the Southwestern Region 92 per cent 
of the shopmen participated in the balloting. 

The complete returns show that 60,845 shop employees were 
eligible to vote for employee representatives in this branch of the 
service. The total number of ballots cast for employee repre- 
sentatives was 52,278. Out of the total number of votes cast, only 
2,601, or less than 5 per cent, were declared to be invalid by the 
election tellers, jointly appointed by the men and the management. 


Extent of Earthquake Damage to Japanese Railways 


The New York office of the Japanese Government Railways 
received the following information by cable concerning the extent 
of the damage done by the earthquake to its railway lines. 

The head office, the government railway hospital in Tokio, the 
government uniform manufacturing shops in Tokio, the govern- 
ment lumber creosoting plant in Tokio and the following stations 
were all destroyed: Shimbashi, Manseibashi, lidamachi, Ueno, 
Ryogoku (all in Tokio), and Sakuragichi (in Yokohama, the 
terminal of the electric line between Tokio and Yokohama). 

The Tokaido Line, east of Hakone and around Tokio was se- 
riously damaged. Officials and employees’ residences at Shiodome, 
near Shimbashi, Ueno and Ryogoku were entirely burned down, 
but no casualties resulted among the chief officials. 

The losses also include the burning of 416 passenger cars, 31 
electric cars, 893 freight cars, and 33 locomotive engines. 


Law as to Handholds on Car Roofs Held Applicable 
to Tenders 


The Georgia Court of Appeals holds that the provision of sec- 
tion 2 of the Federal Safety Appliance Act requiring that “all cars 
having ladders shall also be equipped with secure handholds or 
grabirons on their roofs at the tops of such ladders,” in view of 
the rule of the Interstate Commerce Commission, conceded to 
apply to tenders, that: “A suitable metal end or side ladder shall 
be applied to all tanks more than 48 in. in height, measured from 
the top of end sill, and securely fastened with bolts or rivets,” and 
the undisputed evidence that a tender (with its locomotive) is 
within the class of “cars having ladders,” and in view also of the 
general intent and purpose of the act, was properly held applicable 
to the tender, notwithstanding that a tender, in a strict and 
literal sense, may have no roof.—Davis v. Maury (Ga. App.) 
117 S. E. 283. 


C. N. R. Neebing Terminal in Service 


The Canadian National’s new terminal at Neebing, near West 
Fort William, Ont., has been placed in service. The terminal 
was built to expedite the handling of grain trafic, most of which 
goes via lake from this point eastward. 

The Neebing yard is designed to handle 2,000 cars a day classify- 
ing them for distribution to the elevators and vessels. Most of 
the cars will be put over the hump. There are eight receiving 
tracks with a capacity of 80 cars each; an eastbound classification 
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yard with 20 tracks of a total capacity of 1,250 cars; a westbound 
departure yard of 13 tracks, each with a capacity of 80 cars, and 
repair tracks with a capacity of 108 cars. 

The buildings and equipment include a 24-stall roundhouse; an 
85-ft. electrically operated turntable; a 300-ton coaling station; 
a 150,000-gal. steel water tank; a 1,000-gal. oil tank; an automatic 
electrically driven ash remover and loader, as well as other modern 
mechanical features in and about the repair yards, engine houses 
and plant. 


Locomotive Shipments in September 


The Department of Commerce has given out its September 
figures on shipments of locomotives from the principal manufac- 
turing plants, based on reports received from the individual 


establishments, as follows: 


Nine months’ total 
January to September 


September, August, September, 
1923 1923 1922 1923 1922 
Shipments— 
Domestic .......002- 313 259 113 2,115 585 
Foreign ...ccecees: 22 13 6 136 175 
Total......esese. 335 272 119 2,251 760 
Unfilled orders (end of 
month)— 
Domestic ....ss.s. 1,102 1,406 1,347 PER 
Foreign ....ccesees 7 91 116 saes 
Totalecic essensa 1,178 1,497 1,463 wees Sa 


——————d 


Motor Trains Increasing in France 


The use of internal-combustion motors for trains appears to be 
developing rapidly in France. The state lines, it is announced, 
have recently placed an order for 10 units on the model of the 
one tried out successfully between Mortagne and St. Gauberge, 
the engine being built into an ordinary passenger coach. The 
Renault firm is also actively engaged in perfecting a new type of 
motor train called the Scemia-Renault, which was run on trial 
recently over the lines of a local Rheims company. This car car- 
ries 40 passengers and is equipped with double-end controls where- 
by the necessity of a turntable is avoided. On the 350-mile stretch 
between Rheims and Asfled, with 2.5 to 2.8 per cent grade, the 
average gasoline consumption was 108 gallons per 1,000 miles and 
the average speed 25 miles per hour. With a trailer, the con- 
sumption would be 138 gallons. It is stated that orders for six 
cars have been received and that the Societe des Transports en 
Commun de la Region Parisienne, which controls all the surface 
traffic in and around Paris, intends to place one of them in regular 
service on the Versailles-Les Mureaux line. 


Recent Labor Board Decisions 


A number of decisions of local character have marked the return 
to activity of the Railroad Labor Board after the summer vaca- 
tion. Clerical employees on the Southern Pacific holding positions 
of minor or supervisory authority below the rank of subordinate 
officials have been granted all of the privileges accruing to the 
ordinary workers, including the eight-hour day, benefits of the 
rule relating to discipline, seniority, overtime and various other 
provisions. The board denied a petition for rehearing by the Gulf 
Coast Lines and the Houston Belt & Terminal on a decision handed 
down June 29, directing that a secret ballot be taken to determine 
whether the Railway Employees’ department of the American 
Federation of Labor or a “company” organization should represent 
the shop employees on the two lines. 

Shopcrafts employees on` the Michigan Central and the Ann 
Arbor have been granted wage increases of two cents an hour, 
according to notices recently sent to the Labor Board. 

A railway employee’s membership or non-membership in a labor 
organization is not a matter of compulsion, according to a decision 
of the Labor Board in sustaining the complaint of the Switchmen’s 
Union of North America against a contract of the San Antonio & 
Aransas Pass and the Brotherhood of Railroad Trainmen guaran- 
teeing that 85 per cent of the road’s yard employees should be 
members of the trainmen’s organization. In the board’s decision 
it was noted that the Switchmen’s Union of North America “ne- 
gotiated the first percentage agreement ever executed, but that 
organization has renounced the practice and become a victim of it.” 
Reinstatement of an employee who had been discharged through 
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operation of the percentage provision was ordered by the board. 
In another decision, the Labor Board held that it was without 
jurisdiction to pass upon the question of the removal of the shops 
of the Missouri-Kansas-Texas from Sedalia, Mo., to New 
Franklin. 

The Brotherhood of Locomotive Engineers and the Brotherhood 
of Locomotive Firemen and Enginemen presented requests for 
- Wage increases of 12% per cent to roads in all parts of the coun- 
try on October 1. The petitions were filed with the roads whose 
contracts expired on that date and others will be filed when later 
contracts expire. The requests are for restoration of the scales 
in effect before the reduction of July 1, 1921. 


National Exposition of Power and Mechanical 
Engineering 


The second exposition of Power and Mechanical Engineering is 
is to be held in the Grand Central Palace, New York, from 
Monday to Saturday, December 3 to 8 inclusive. This exposition 
is being held at the same time that the American Society of 
Mechanical Engineers and the American Society of Refrigerating 
Engineers are meeting in New York. In addition, the National 
Association of Stationary Engineers and affliated bodies are or- 
ganizing to interest their memberships in the exposition. 

The exhibits will be supplemented by an extensive program of 
moving picture films to be presented in co-operation with the 
manufacturers. About 200 exhibitors have signed contracts for 
space at the exposition. The devices and apparatus to be exhibited 
are aimed to cover the field of power and mechanical engineer- 
ing and the many special subjects devoted to this field of engi- 
neering work. One section of the exhibits will be devoted en- 
tirely to meters and other instruments for power plant control. 
The managers of the exposition are Fred W. Payne and Charles 
F. Roth, with offices in the Grand Central Palace. 


Gas Manufacturers to Co-operate with Welding 
Schools 


The Gas Products Association, Chicago, recently appointed an 
educational committee to co-operate with trade and technical 
schools all over the country in supplying a practical and standard 
course in welding procedure. The application of the welding 
processes has been extended to so many new fields that the demand 
for skilled operators is constantly increasing. It is felt that the 
welding school instructors are desirous of giving the students such 
training as will guarantee them the very best earning power. By 
making a thorough investigation of the needs of the industry and 
then making recommendations to the instructors, the course of 
study can be revised and standardized so as to more fully meet 
the requirements of the employers. The plan has already been 
submitted to some schools and has met with their co-operation. 

The committee will endeavor to build up a list of accredited 
schools which are known to give standard instruction and whose 
students can be depended on to qualify as satisfactory welding 
operators. It is proposed to make this educational movement ef- 
fective all over the country, as the members of the association have 
gas and apparatus manufacturing plants in practically all of the 
important industrial centers of the United States. 


MEETINGS AND CONVENTIONS 


Annual Meeting American Society of Mechanical 
Engineers 


The forty-fourth annual meeting of the A. S. M. E. will be 
held in New York, December 3 to 6. The opening day of 
the meeting will be devoted to the meetings of the council 
and the administrative committees. The technical sessions will 
start on Tuesday. The Power Division will have a session 
on boiler plant economies. The Railroad Division is centering 
on the subject of modern subway cars and their operation. 
The Fuels Division and the Materials Handling Division are 
co-operating in one session on the subject of coal storage. 
The Machine Shop Practice Division will consider the develop- 
ment of modern metal stamping practice and will hear a 
progress report of the Research Committee on the present 
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status of the art of cutting metals. The Management Division 
has a program on the relation of mechanical engineering to 
management in the metal working and other industries. In 
addition to the technical sessions, there will be a public hear- 
ing on the Power Test Codes for Stationary Steam Generating 
Units and the Test Code for Locomotives. 


New York Railroad Club Will Hold Annual Dinner 
on December 6 


The New York Railroad Club will hold its fifth annual dinner 
at the Hotel Commodore, New York, at 6:15 p. m. on December 6. 
Reservations may be made until November 24 by application to 
H. M. Norris, secretary to the president, Interborough Rapid 
Transit Company, 165 Broadway, New York; subscription price, 
$5 a person. 


The followin 
meetings and 


Alr-Brake ASSOCIATION.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 


AMERICAN RAILROAD MASTER TINNERS’, CoPPERSMITHS’ AND PIPEFITTERS’ As- 
SOCIATION.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RaILway ASSOCIATION, Divisron V.—MecuHanicat, V. R. Haw- 
thorne, 431 South Dearborn St. .» Chicago. 


Division V.—Eguirment Patntinc Division.—V. R. Hawthorne, 

icago. 

Division VI.—PuRcHASES AND StorEs.—W. J. Farrell, 30 Vesey St., 
New York. 


AMERICAN RatLway Too, Foremen’s Assoctation.—W. C. Stephenson, At- 
Jantic Coast Line, Rocky Mount, N. C. 


AMERICAN Society oF MECHANICAL ENGINEERS.—Calvin W. 
Thirty-ninth St., New York. Railroad Division, A. F. 
West Forty-third St., New York. 


AMERICAN SoctEty FoR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 


AMERICAN SOCIETY FoR TESTING MATERIALS.—C. Le Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS = Joet pa A. Andreucetti 
Room 411, C. & N. W. Station, Chicago, Ill. Annual 
convention November 6-9, Hotel La Salle, Chicago. Exhibit by Rail- 

way Electrical Supply Manufacturers’ Asscciation. 


CANADIAN RariLway CLus.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Regular meetings second Tu ai in each month, except June, uly 
and August, at Windsor Hotel ontreal, Que. 


Car ForREMEN’s ASSOCIATION OF CHIcaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, III. 


Car Foremen’s ASSOCIATION oF ST. Louts.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis. 


CENTRAL Raitway Crus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Next meeting Novemter 8. Paper on “Jewels of Industry” ‘will be 
presented by Francis Bowman, advertising manager Carborundum 
Company, Niagara Falls, N. Y. 


CHIEF INTERCHANGE Car INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. 


CINCINNATI RatLway CLur.—W. C. Ccoder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. Next meeting November 13, annual dinner and 
election of officers. 


INTERNATIONAL RAILROAD MaSTER BiacksmituHs’ AssoctaTIon.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 


INTERNATIONAL RatLway FUEL Association.—-J. B. Hutchison, 6000 Michi- 
gan Ave., Chicago, Ill. 


INTERNATIONAL RarLway GENERAL FOREMEN'S ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. 


MASTER BOILERMAKERS’ ASSOCIATION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 


New EncLanp RaILroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., 
Mass. Next meeting November 13, Copley-¥laza Hotcl, Boston. 
on “A Railway Ccutribution to the Development of a Nation” 
presented by D. C. Coleman, president, Canadian Pacific. 


New York Ratrroan Crrgp.—H. D. Vought, 26 Ccrtlandt St., New York. 
Meeting third Friday of each month except June, July’ and August 
at 29 West Thirty-ninth St., New York. Annual dinner December 6, 
Hotel Commodore, New York, N. Y. 


NracarRa Frontier Car Mewn’s Assocration.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, 

PaciFic Rattway CLun.—W. S. Wollner, 64 Pine St, San Francisco, Cal. 
Regular meetings secend Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. 

Rattway Crur or Greenvirre.—G. Charles Hoey, Plum St., Greenville, Pa. 
Mectings last Friday cf each month, except June, July and August. 

Raitway CLur or Pittsrurcy.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meetings fourth Thursday in month, except June, 
July and August, Fort Pitt Hctel, Pittsburgh. 

St. Lours Rattway CLur.—B. W. Frauenthal, Union Station. St. Louis, Mo. 
Next meeting November 9. A paper on ‘‘Furope—Five Years After 
the Armistice” will be presented by Dean Scarlett. 

TRAVELING Enctinerns’ AssoctaTion.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. 

WESTERN Rattway Crius.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. 


list gives names of secretaries, dates of next or regular 
aces of meeting of mechanical associations and railroad clubs: 


Rice, 29 W. 
Stuebing, 23 


Boston, 
Paper 
will be 
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SUPPLY TRADE NOTES 


The American Steel & Wire Company has purchased 130 acres 
of land at Gary, Ind., on which it will construct a new plant. 


The McMyler Interstate Company, Cleveland, Ohio, has re- 
moved its New York City office from 50 Church street to the 
Woolworth building, 233 Broadway. 


A. W. Gillespie & Co., 426 South Clinton street, Chicago, has 
changed its name to the Ar-an-ess Manufacturing Company, and 
will continue the business at the same location as heretofore. 


The property of the Kilbourne & Jacobs Manufacturing Com- 
pany, Columbus, Ohio, has been sold at public auction to R. 
Huntington, of the Huntington National Bank, Columbus, Ohio. 


The Blacker Engineering Company, Inc., New York, manu- 
facturers of blacksmithing hammers, has opened an office in 
Pittsburgh at 421 Wood street, with George Hesse as district 
manager, 


John Knox Nimock has been appointed assistant purchasing 
agent of the American Car & Foundry Company, New York. Mr. 
Nimock was born in Ireland and came to the United States in 
1894. He received his 
education in the Southern 
Illinois Normal Uni- 
versity at Carbondale, 
Ill., in return for which 
he taught in the public 
schools of the state. After 
taking up a_ business 
course he entered the 
service of the American 
Car & Foundry Company 
at St. Louis, Mo., in 1904, 
and was transferred to 
New York in 1918. Mr. 
Nimock started work 
with the American Car & 
Foundry Company as a 
stenographer and has 
been steadily advanced 
until he now becomes as- 
sistant purchasing agent, 
with headquarters at 
New York City. 


Milton C. Fidgeon, who has served for a number of years with 
Joseph T. Ryerson & Son, Inc., Chicago, has been appointed 
eastern machinery sales manager, with office at 30 Church street, 
New York City. 


The American Brake Shoe & Foundry Company will construct 
a new plant at North Kansas City, Mo., and is now accepting 
bids on a foundry, sand and cleaning shop and machine and repair 
shop, at an estimated cost of $300,000. 


H. A. Wilson has been appointed manager of the Detroit 
branch of the Gibb Instrument Company, Bay City, Mich., suc- 
ceeding F. M. Luchs, resigned. Mr. Wilson was formerly district 
manager in New York for A. P., Munning & Co. 


J. K. Nimock 


Albert S. Boisfontaine, assistant to the manager of the Southern 
Pine Association, New Orleans, La., since last June, has been 
appointed assistant secretary. Mr. Boisfontaine has been serving 
in a number of capacities with the association since 1917. 


P. E. Stickler, formerly locomotive engineman on the Southern 
Pacific and L. H. Rupert, formerly locomotive engineman on the 
Mexico North Western, have heen appointed service engineers 
of the Franklin Railway Supply Company, Inc., New York. 


The Linde Air Products Company, New York, recently started 
continuous operations in its new oxygen producing plant, Savan- 
nah, Ga. S. P. Wilson. Jr., is operating superintendent. An 
additional warehouse has also been opened at Charlotte, N. C. 


Blake D. Hay has been appointed district manager of the 
Williams Tool Corporation with headquarters at Chicago. Mr. 
Hay, formerly located at Erie, Pa., will take charge of the Chi- 
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cago branch office and territory, succeeding H. E. L. Mey, 
resigned. 


B. B. Milner, recently from the Orient, will delay his return 
on account of the earthquake in Japan, and has arranged for an 
office in room 1237, Knickerbocker building, New York City. Mr. 
Milner has been serving the Japanese Government railways and 
certain railroad supply sources in this country, with his head- 
quarters at Tokio, Japan. 


John Baker has been appointed assistant vice-president of the 
Locomotive Fire Pox Company, manufacturers of Nicholson 
thermic syphons. Mr. Baker entered railway sérvice with the 
Lake Shore & Michigan 
Southern which is now a 
part of the New York 
Central, as clerk and 
stenographer for the as- 
sistant trainmaster. In 
May, 1903, he entered the 
employ of the Chicago, 
Rock Island & Pacific, 
since which he has been 
successively stenographer 
for the roadmaster and 
the superintendent, secre- 
tary to the general super- 
intendent of motive 
power, chief clerk to the 
master mechanic and 
superintendent of motive 
power and chief clerk to 
the general superintendent 
of motive power, He held 


i John Baker 
the latter position for the 
last four years, and re- : , 
signed to become associated with the Locomotive Fire Box 


Company on October 1. 


John B. Wright, assistant district manager of the Westing- 
house Air Brake Company, Wilmerding, Pa., has been appointed 
assistant to vice-president with headquarters at the general offices 
in Wilmerding, Pa. He l 
will also retain the title 
of assistant district man- 
ager in charge of the 
company’s commercial 
activities in the Pitts- 
burgh district which he 
has held since January, 
1920. Mr. Wright was 
born on July 27, 1875, at 
Pleasantville, Pa., and 
was educated in the pub- 
lic schools of his native 
town and at Central 
State Normal School, 
Lock Haven, Pa., grad- 
uating in 1896. He 
worked for about 18 
months with the Cam- 
bria Steel Company at 
Johnstown, Pa. In Feb- 
ruary, 1869, he entered 
the service of the West- 
inghouse Air Brake Company at Wilmerding, as a clerk in the 
engineering department. After serving for some time as chief 
clerk in that department he was transferred to the general office 
in charge of engineering correspondence and subsequently was 
made assistant to the vice-president. In May, 1919, he was ap- 
pointed assistant southeastern manager and in January, 1920, 
was made assistant district manager. 


The main office in Tokio, Japan, of Roku-Roku Shoten having 
been destroyed, requests are made to manufacturers in the United 
States to send to the company's branch office at Osaka, street 
address Enokojima Nishiku, complete catalogs and prices to re- 
place their files. S. Noda is president of the company. 


R. A. Hamaker, manager of the Montreal branch of the 
Canadian Johns-Manville Company, Ltd., was swept off from his 
boat and drowned, in Lake St. Louis recently. Mr. Hamaker 


J. B. Wright 
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was born in October, 1882, at Reading, Pa. In 1907 he became 
identified with the Johns-Manville Company, and in 1909 went to 
Montreal to take charge of the company’s interests in that city. 


R. R. Lally, formerly of Baltimore, Md., has been appointed 
manager of sales of the Globe Steel Tubes Company, Chicago, in 
charge of eastern territory with headquarters at 110 East Forty- 
second street, New York City, and A. A. Loeffler has been ap- 
pointed manager of sales in charge of Michigan territory with 
headquarters at 5-169 General Motors building, Detroit, Mich. 


The Clark Car Company, of Pittsburgh, Pa., has appointed 
B. K. Mould, eastern manager with headquarters at 2107 Wool- 
worth building, New York City. Mr. Mould formerly spent 
thirteen years with the Westinghouse Electric & Manufacturing 
Company, of East Pittsburgh, Pa., and later several years as 
eastern sales manager, condenser department of the Elliott Com- 
pany, Jeannette, Pa. 


D. S. Murphy has been appointed chief service engineer of the 
Franklin Railway Supply Company, Inc., New York. Mr. Murphy 
was born at Visalia, Cal., and attended schools in that state and in 
Missouri. He began his 
railroad career in 1903 
with the Missouri Pacific 
in yard and station serv- 
ice. He was connected 
with the transportation 
department of that road 
until. 1906, when he 
joined the operating de- 
partment of the Mis- 
souri, Kansas & Texas 
at St. Louis. From 1913 
to 1917 he was office as- 
sistant to president of 
the M. K. & T. and then 
to 1918 he served in a 
similar capacity with 
the federal manager 
(United States Railroad 
Administration) of the 
group comprising the St. 
Louis & San Francisco, 
Missouri, Kansas & 
Texas and several smaller lines. On March 1, 1918, he was ap- 
pointed trainmaster of the St. Louis division, Missouri, Kansas & 
Texas and the following May trainmaster of the Osage division. 
In September, 1918, he was promoted to superintendent of the 
Oklahoma district, with headquarters at Oklahoma City, Okla. 
On March 1, 1920, he was made superintendent of the McAlester 
district, with office at Muskogee, leaving that position to become 
chief service engineer of the Franklin Railway Supply Company, 
Inc., as above noted. 


D. S. Murphy 


Joseph Wainwright has been appointed sales manager and W. 
C. Chapman, district manager of the Philadelphia (Pa.) district 
for Manning, Maxwell & Moore, Inc., New York. Messrs. Wain- 
right and Chapman will have headquarters in the Pennsylvania 
building, Fifteenth and Chestnut streets. Walter V. Lawton has 
been appointed district manager of the Boston (Mass.) district, 
with headquarters in the Textile building, 99 Chauncy street. 


The Selflock Nut & Bolt Co., Inc., East Syracuse, N. Y., manu- 
facturers of friction fit nuts and bolts, have entered into a con- 
tract with the Bethlehem Steel Company, Bethlehem, Pa., operative 
at once, for the manufacture and sale of carriage and machine 
bolts, track bolts and heavy railway nuts and bolts. The Selflock 
Company will increase its own facilities and specialize on S. A. E. 
Selflock products, as well as cap screws with Selflock threads. 


Loyall A. Ostorne, president of the Westinghouse Electric In- 
ternational Company, New York, has started on a trip to Japan 
to confer with prominent industrialists in Tokio. He sailed from 
San Francisco on October 10. Mr. Osborne is vice-chairman of 
the National Industrial Conference Board,.and a member of the 
Imperial Order of the Rising Sun of Japan. Mr. Osborne is 
accompanied to Japan by Gen. Guy E. Tripp, chairman of the 
Westinghouse Electric & Manufacturing Company. 


The Thornburgh Universal Gasket Manufacturing Corporation, 
Cicero, I!l, has been organized and has taken over the assets 
of the Universal Gasket & Manufacturing Company, Cicero, Il. 
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W. N. Thornburgh, president and treasurer of the W. N. Thorn- 
burgh Manufacturing Company, is also president and treasurer 
of the new company. J. J. Meydrech, vice-president and secre- 
tary of the W. N. Thornburgh Manufacturing Company, is also 
vice-president and secretary of the new company. George E. 
Barton is. vice-president and sales manager. 


Frederick V. Green, has been appointed assistant to the presi- 
dent of the Pittsburgh Testing Laboratory with headquarters at 
50 Church street, New York. Mr. Green was born in New York 
City and received his education at Nyack, N. Y. After some 
experience in the lumber business with his father, he organized 
in 1895 the Empire Engine & Motor Company and was its 
treasurer until he joined the Westinghouse Air Brake Company 
in 1902. He was assistant general sales manager in the New 
York territory for the Westinghouse. Air Brake Company until 
1919, when he was appointed manager at Johannesburg, South 
Africa, for the Baldwin Locomotive Works, returning to this 
country to enter the service of the Pittsburgh Testing Laboratory. 


C. H. Larimer, mechanical expert of the Westinghouse Air 
Brake Company in the New England territory, has been appointed 
consulting mechanical expert. He is succeeded as mechanical 
expert by R. P. Ives, a locomotive engineman from the New York, 
New Haven & Hartford. H. J. Robinson, for many years me- 
chanical expert of the Westinghouse Air Brake Company at 
Seattle, Wash., has been appointed superintendent of special 
training to supervise the special apprenticeship courses for college 
students at the company’s Wilmerding plant. The Westinghouse 
Company has opened a new branch office at Houston, Tex., in 
charge of mechanical expert John Hume, assisted by C. A. Breit, 
who has been transferred from the company’s office at St. Louis. 


Joseph Hyde Ames, chief engineer, American Car & Foundry 
Company, died suddenly at Chicago on October 11, and was buried 
at Lee, Mass. He was born at Brimfield, Mass., on March 22, 

. 1865, and his early edu- 
cation was received at 

Kings School, Stamford, 
Conn. He started his 
professional career with 
the Northern Pacific at 
St. Paul, and in 1885, he 
went to the Peninsular 
Car Company, Detroit, as 
draftsman and esti- 
mator, later being made 
assistant superintendent. 
When the Michigan- 
Peninsular Company was 
formed in 1892, he was 
put in charge of the 
„engineering work, and 
later was made assistant 
general manager. Upon 
the formation of the 
American Car & Foundry 
Company in 1899, he was 
given the title of me- 
chanical superintendent of the two Detroit plants. In 1905, he 
was promoted to chief engineer, in charge of improvements to 
plants and machinery, being located at St. Louis for some years 
and later at Chicago. During the war activities from 1916 to 
1919, he was in charge of all engineering work on war contracts 
at the Detroit plant. Since 1919, his headquarters have been in 
New York City. Mr. Ames was widely known as an engineer 
and was considered an authority on car design and manufacturing 
equipment. 

Charles M. Brown has been elected president of the Colonial 
Steel Company, Pittsburgh, Pa., and J. Trautman, assistant sales 
manager, has been appointed sales manager to succeed Mr. Brown. 
Mr. Brown was born on October 16, 1870, at Pittsburgh. He 
graduated from Yale University in 1891, with the degree of A. B., 
and from the following August served with Howe, Brown & Co., 
Ltd., Pittsburgh, until that firm was absorbed by the Crucible 
Steel Company of America. Mr. Brown served for one year in 
the sales department of the latter company. In 1901, when the 
Colonial Steel Company was formed he became secretary and 
general sales manager. About 1917, he was made vice-president 
in charge of sales and now becomes president of the same com- 
pany, as above noted. 


J. H. Ames 
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TRADE PUBLICATIONS 


INSULATING MarTERIALS—A 160-page handbook entitled, 
“Everything in Insulation,” has been issued by the Mitchell-Rand 
Company, New York. | 


HyprauLic Riveters.—A four-page circular illustrating and de- 
scribing Hanna hydraulic riveters has just been issued by the 
Hanna Engineering Company, Chicago. 


OIL Burners.—The Hauck Manufacturing Company, Brooklyn, 
N. Y., has just issued Bulletin No. 506 illustrating and describ- 
ing its Venturi low pressure fuel oil burner, which operates with 
air pressure trom 8 oz. to 2 Ib. 


PorTABLE Evectric Toots.—A 32-page miniature catalogue 
No. 3027, briefly describing the complete line of Hisey portable 
. electric tools for all purposes, has been issued by the Hisey-Wolf 
Machine Company, Cincinnati, Ohio. 


GRINDING MACHINES.—A 16-page, illustrated bulletin, No. 1305 
superseding No. 1304, fully describing the construction and advan- 
tages of Hisey bali bearing grinding machines, has been issued 
by the Hisey-Wolf Machine Company, Cincinnati, Ohio. 


CoaL.—A booklet dedicated to the men in boiler rooms, labora- 
tories and offices, who are untiringly seeking ways of conserving 
resources through the more efficient burning of coal, has been 
issued by the Stoker Manufacturers’ Association, Philadelphia, Pa. 


Power PAINTING.—Air brushes, air compressors, pneumatic 
painting machinery, finishing room equipment and other devices 
for the mechanical application of paint are described in Circular 
No. 20 recently issued by the Paasche Air Brush Company, 

Chicago. 


Wuitinc Hoists.—A six-page folder entitled, “Give Your 
Locomotive Repair Shops This Powerful Lift,” has been issued 
by the Whiting Corporation, Harvey, Ill., featuring some of the 
uses to which its hoisting equipment can be put in railroad shops 
and material yards. 


THE MrcrocacE.—Publication G, supplementing descriptive 
catalogue D in showing the improved construction of the micro- 
gage, which combines the functions of the hand micrometer and 
the limit snap gage, has recently been issued by the Microgage 
Company, Boston, Mass. 


Core Oven EQUIPMENT.—Core ovens, core oven racks, core 
oven cars and trucks, etc., are described in catalogue No. 170 
recently issued by the Whiting Corporation, Harvey, Ill. This 
catalogue supersedes No. 163 and contains a number of illustra- 
tions of typical installations of Whiting core equipment. 


BELTING TABLES.—Tables showing the brands of Schieren belt- 
- ing best suited to the different kinds of mechanical equipment 
under various operating conditions are given in the fifteenth and 
sixteenth installments of “Practical Facts About Belting,” reprints 
of which may be obtained from the Chas. A. Schieren Company, 
New York. 


Air Hoists AND ELEvatTors.—Valves for cast iron and brass 
cylinder hoists and trolleys are among the equipment illustrated 
in Catalogue No. 169 recently issued by the Whiting Corporation, 
Harvey, Ill., outlining the general design and construction of its 
several types of air hoists and elevators. This catalogue super- 
sedes No. 149. 


HypRAULIC MACHINERY AND Power Toors.—“‘An Album of 
Engineering Achievement” is the title of a 64-page, illustrated 
catalogue recently issued by the Southwark Foundry & Machine 
Company, Philedelphia, Pa., featuring the wide application of 
Southwark hydraulic valves, accumulators, presses, intensifiers, 
power punches, etc. 


ELECTRIC HEADLIGHTS.—A 12-page booklet entitled “Electric 
Headlights” has recently been issued by the Sunbeam Electric 
Manufacturing Company, Evansville, Ind., which illustrates and 
describes the locomotive headlight, industrial headlight, and flood- 
lights manufactured by that company. The booklet also describes 
the focusing device used in conjunction with the air-tight, silver- 
plated, metal reflectors, 
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Eectric Motors.—The Reliance Electric & Engineering Com- 
pany, Cleveland, Ohio, has issued a 32-page booklet on its Type T 
heavy duty Reliance direct current motors. The booklet includes 
a detailed, illustrated description of how the motors are built, 
tables of ratings, general outline dimensions and a large number of 
illustrations showing motor applications. 


DRILLING MaCHINES.—Portable drilling and tapping machines, 
applicable to practically every branch and phase of engineering, 
are illustrated and described in catalogue No. 24 recently issued 
by William Asquith, Ltd., Halifax, England. The catalogue 
contains 43 neatly arranged pages, also a table showing the range 
of sizes in which ihis type of machine is built. 


WELDING AND CUTTING EQUIPMENT.—Catalogue No. 23, cover- 
ing its complete line of oxy-acetylene welding and cutting ap- 
paratus, lead welding, soldering, brazing and decarbonizing units, 
gas pressure regulators, automatic machines, generators and sup- 
plies, and containing cross-sectional views of equipment with 
detailed explanation, has recently been issued by the Torchweld 
Equipment Company, Chicago. 


_ Wroucat Iron PIPE.—A catalogue, outlining the differences 
bétween genuine wrought iron and steel pipe and summarizing 
the conditions of vent pipes in installations from 10 to 20 years 
old and over, has been issued by the A. M. Beyers Company, 
Pittsburgh, Pa. The catalogue also contains a report by an In- 
vestigating Committee of Architects and Engineers on wrought 
iron pipe as manufactured by the Beyers Company. 


GRINDING MACHINES.—A 24-page booklet, Bulletin No. 520, 
primarily intended for the man or men who are interested in 
and responsible for dependable, low-cost and unfailing locomotive 
performance, has been issued by the Heald Machine Company, 
Worcester, Mass. The booklet, which is entitled, “Saving 
Minutes on the Road—Hours in the Shop,” illustrates and 
describes typical railroad jobs done on the Heald grinding 
machine. 


ANTI-Friction Brarincs.—A paper entitled, “Anti-Friction 
Bearings in the Steel Mill,” and the discussion which followed 
its presentation before the Association of Iron and Steel Electri- 
cal Engineers, is being distributed in the form of a 51-page illus- 
trated booklet by the Reliance Electric & .Engineering Company, 
Cleveland, Ohio. While the paper was prepared by A. M. 
MacCutcheon, chief engineer of the Reliance Company, it is 
written from such a standpoint that it is of general interest and 
value to users and designers of machinery and power equipment 
in other industries. 


PULVERIZED FUEL SysTEM.—‘“Lopulco Pulverized Fuel Systems” 
is the title of a catalogue issued by the Combustion Engineering 
Company, New York. This is the first publication the company 
has issued describing both the theory and mechanical features 
of its powdered coal system, which has recently been installed 
in connection with some of the most notable boiler plant projects 
in the country. The catalogue contains numerous illustrations, 
including a section through a Lopulco equipped boiler plant, which 
shows all the different elements of the system as well as interesting 
test data and information concerning some outstanding installations. 


BoILER FEED PUMP AND FEED WATER HEATER.—The construc- 
tion and operation of the Worthington locomotive boiler feed pump 
and feed water heater are clearly shown in colored diagrams 
in an attractive 16-page bulletin, B-1607-B, recently issued by 
the Worthington Pump & Machinery Company, New York. The 
heat and coal saving characteristics of the feed water heater are 
shown in curves. A table of the properties of steam is also 
given and examples illustrating its use in calculating the reduction 
in the amount of heat required to generate the steam, the amount 
of steam required for heating and the amount of water saved 
by the Worthington locomotive feed water heater. 


Crarcoalt. Tron Boiler Tusres.—A 52-page brochure, citing a 
few instances of the high resistance of Parkesburg charcoal iron 
boiler tukes to corrosion and long service life, has been issued 
by the Parkesburg Iron Company, Parkesburg, Pa. Following 
a brief ontline of the physical properties of charcoal iron and its 
corrosion resisting qualities, is an interesting illustrated story of 
the Parkesburg process of manufacturing boiler tubes from the 
charging of the forge fire to the final inspection and test of the 
finished product. Attention is also called to “Recommended 
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Practice for the Application and Maintenance of Charcoal Iron 
Boiler Tubes, Arch Tubes and Superheater Flues,” by G. H. 
Woodrootfe and C. E. Lester, which is now available in book form, 


COMMERCIAL OXxYGEN.—An attractively prepared bulletin de- 
scribing the plant and process used in producing oxygen from the 
air by the Oxeco liquefaction method has recently been issued 
by M. Keith Dunham, Chicago. This bulletin contains thirty-four 
5-in. by 1l-in. pages. Numerous illustrations of the equipment 
are included; also a large scale colored insert giving a sectional 
view of the entire plant for producing oxygen from the air. The 
production process is described in detail with emphasis on the 
function of various parts of the equipment including the caustic 
solution mixing tank, caustic solution pump, air purifying towers, 
four-stage air compressor, oil purging plant, drying battery, high 
pressure filter, ihawing coil, liquefaction column, gas meter, gas 
holder, oxygen gas compressor and cylinder charging ramp. 


LusricATION.—A comprehensive, non-technical discussion of 
lubrication is afforded in a small 52-page booklet recently issued 
by the Dearborn Chemical Company, Chicago. This booklet will 
be of considerable assistance to the purchaser of lubricating oils 
and greases in deciding which grades will be most effective in 
developing maximum power equipment efficiency. The fact is 
emphasized that first cost should not be the only consideration in 
choosing lubricating oils and greases. Good quality is vital in 
order that the quantities used may be reduced to a minimum and 
also the losses duc to friction. An interesting discussion of wet 
and dry steam cylinder lubrication is given. There are also 
chapters on steam turbine—unaflow engine—and air compressor 
lubrication. The closing chapter contains valuable information 
regarding laboratory control and methods of testing lubricants. 


Pyte-O-Lyte is the name given to the latest bulletin issued by 
the Pyle National Company, Chicago. The bulletin, as catalogue 
No. 4, contains 28 pages, illustrating and describing the applica- 
tions of Pyle National equipment to the various phases of railroad 
and construction lighting. There are many photographs and 
diagrams showing the different types of lighting units, together 
with the specifications for each. Lamps and reflectors are shown 
giving descriptive and dimensional tables. A portion of the bul- 
letin is devoted to the explanation of floodlighting calculations 
which is clearly set forth by diagrams and sample calculations fully 
worked out. The different types of Pyle National turbo gen- 
erators are illustrated ranging in capacity from 500 watts to 714 
kw. and steam turbines for various purposes ranging in speed 
from 2,000 to 5,000 r. p. m. and from % hp. to 124 hp. are also 
shown. 


WATERPRCOFING.—The General Fireproofing Company, Youngs- 
town, Ohio, has issued the sixth edition of a handbook on water- 
proofing. The booklet, which is a 72-page assembly, is illustrated 
by photographs of recent construction projects upon which the 
G. F. waterproofings and preservatives are used and, for the con- 
venience of the reader, is divided into four sections as follows: 
Section 1—Substructural Waterproofing, devoted to the methods 
and materials for the waterproofing of foundations, basements, 
pits, tanks, pools, containers, and other structures subjected to 
hydrostatic pressure or dampness; Section 2—Superstructural 
Waterproofing, devoted to methods and materials for rendering 
walls and roofs proof against weathering and dampness, for the 
stainproofing of cut stone, for the preservation and beautifying 
of stucco, brick and concrete walls, and for filling expansion 
joints; Section 3—Cemert and Wood Floor preservation, devoted 
to methods and materials for hardening, dustproofing, decorating 
and waterproofing cement and wood floors and for accelerating 
the setting and preventing the freezing of newly laid cement floors; 
and Section 4—Technical Faints and Coatings, devoted to the 
methods and materials for rendering walls, floors, and containers 
provf against acids and oils, for protecting structural steel and 
galvanized surfaces from rust and timbers from dry rot and decay, 
for bonding new concrete to walls, for waterproofing and harden- 
ing cut stone and cement blocks and for stainproofing limestone. 
Each section opens with a specification guide which tabulates 
various methods adapted to each problem and gives an index of 
the products useful in each case. This specification guide is then 
followed successively by a description of each method, followed 
in turn by a description of the various products for use under 
the particular method involved, and specifications as to their use. 
In ali cases the specifications are illustrated with drawings to 

show how the work should be carried out. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THE Mrssourr Paciric contemplates buying about 60 locomo- 
tives. 


THe Louisvitte & NASHVILLE contemplates buying about 35 
locomotives. 


THE Lonc IsLanp has ordered five switching locomotives from 
the American Locomotive Company. 


THE ARGENTINE STATE Raitways have placed an order for 1 
4-8-2 type locomotive with the Baldwin Locomotive Works. 


THE ALIQUIPPA & SOUTHERN has ordered one 0-8-0 type loco- 
motive from the American Locomotive Company. 


THE NADAWAH LUMBER COMPANY, Nadawah, Ala., has ordered 
1, 2-6-0 type locomotive from the Baldwin Locomotive Works. 


THE PENNSYLVANIA Power & LiGHT Company, Wilkes-Barre, 
Pa., has ordered 1, six-wheel switching locomotive from the 
Baldwin Locomotive Works. 


THE Lonc BELL LuMBER CoMPANY, Longview, Wash., has or- 
dered 2, 2-6-6-2 Mallet type locomotives and 1, 0-6-0 switching 
locomotive from the Baldwin Locomotive Works. 


THE SOUTHERN Pactric has ordered 17, 2-10-2 type and 8, 4-6-2 
type locomotives from the Baldwin Locomotive Works and has 
placed an order for 18, 4-8-2 type locomotives with the American 
Locomotive Company. 


Passenger Car Orders 


THE SOUTHERN Pacific contemplates buying about 125 new 
cars for passenger service. 


THE New York, WESTCHESTER & Boston contemplates buying 
about 10 cars for passenger service. 


THE CHESAPEAKE & OHIO has ordered 6 combination mail and 
express cars from the Pullman Company. 


THE St. Lours SOUTHWESTERN has ordered 5 steel underframes 
for baggage cars from the Commonwealth Steel Company. 


‘THe Lonc IsLanp has placed an order for 60 steel motor pas- 
senger cars for electric service with the American Car & Foundry 
Company. 


THE PHILADELPHIA & Reaping has ordered 40 steel suburban 
coaches and 10 steel suburban combination coach and baggage cars 
from the Bethlehem Shipbuilding Corporation, Harlan plant. 


Freight Car Orders 


THE SoutH AFRICAN RaiLways has ordered 400 steel grain 
cars from the Leeds Forge Company, England. 


THE MEXICAN PETROLEUM Company has placed an order for 
100 tank cars of 10,000 gal. capacity with the American Car & 
Foundry Company. 


THE Curcaco & ALTON has placed an order for 250 gondola 
cars with the Pullman Company and an order for 350 gondola 
car bodies with the Ryan Car Company. 


E. L. DoucHerty & Co. has ordered 100, 40-ton, 8,000 gal. 
capacity and 100, 50-ton, 10,000 gal. capacity tank cars, from the 
General American Tank Car Corporation. 


Tue Union Paciric will have 25 caboose cars built at the shops 
in Albina, Ore. This company’s program for new equipment, it is 
understood, calls for the purchase of several thousand cars. 


THE New York, Cuicaco & St. Louis has ordered 200 steel 
underframes from the American Car & Foundry Company, and has 
also ordered 10 underframes for caboose cars from the Penn- 
svlvania Tank Car Company. 


THE SOUTHERN PaciFic has ordered 16 Kilbourne & Jacobs 
type automatic dump cars of 20 yd. capacity from the Case Crane 
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& Engineering Company. The company’s program for new equip- 
ment, it is understood, calls for the purchase of about 18,000 cars. 


Freight Car Repairs 


THe MINNEAPOLIS & St. Lours has ordered repairs to 600 box 
cars at the shops of the General American Car Company. 


Machinery and Tools 


Tue SOUTHERN Paciric has placed an order for 2 axle lathes. 


Tue Erw has placed orders for additional flue SHOR equipment 
with Joseph T. Ryerson & Son. 


Tue Union Paciric has ordered a five-ton self-supporting jib 
crane from the Whiting Corporation. 


Tue Missouri Pactric has ordered one 200-ton locomotive 
hoist from the Whiting Corporation. 


THe PENNSYLVANIA has placed an order for a 100-in. boring 
mill, also for two 42-in. boring mills and a heavy 42-in. by 16 ft. 
planer. 


Tue CHESAPEAKE & Ouro has placed an order with the Indus- 
trial Works, Bay City, Mich., for six 150-ton self-propelling steam 
wrecking cranes. 


Tue CuHicaco, BURLINGTON & Quincy has brdered one 20-ton 
overhead electric traveling crane for its shops at West Burlington, 
Ia., from the Shaw Crane Company. 


THe ILLINOIS CENTRAL is inquiring for one 114 to 6-in. motor- 
driven tube cutting machine for use at Vicksburg, Miss., and one 
54-in. heavy-duty motor-driven lathe for use at Waterloo, Iowa. 


THE PHILADELPHIA & READING has awarded a contract to the 
Bury Compressor Company for two heavy duty duplex air com- 
pressors, with motors, exciters, starting panels, coolers, after- 
coolers, and other apparatus for use in connection with the new 
terminal at Camden. 


Shops and Terminals 


GALVESTON, HARRISBURG & SAN ANTONIO.—This company will 
construct an addition to its roundhouse at San Antonio, Tex., to 
cost approximately $60,000. 
= Cxicaco, Rock Islann & Paciric.—This company has awarded 

a contract to Joseph E. Nelson & Sons, Chicago, for the construc- 
tion of a 13-stall roundhouse at Shawnee, Okla. 


St. Lours-San FRANcIScO.—This company has awarded a con- 
tract for a one-story coaling station 26 ft. by 28 ft. at St. Louis, 
Mo., to the Howlett Construction Company, Moline, III. 


ATCHISON, TOPEKA & SANTA FeE.—This company has awarded a 
contract to Robert E. McKee, El Paso, Tex., for the construction 
of a new pipe and tin working shop at San Bernardino, Cal. 


New York, Cuicaco & St. Louts.—This company plans the 
construction of additions to its shops at Frankfort, Ind., including 
a new engine house, repair shop and related structures. 


ATLANTIC Coast Line.—This company has awarded a contract 
to Roberts & Schaefer Company, Chicago, for the construction of 
a 500-ton three-track automatic electric coaling station at Way- 
cross, Ga. 


Union Paciric.—This company has awarded a contract to the 
Graver Corporation, East Chicago, Ind., for the erection of two 
10,000 gal. per hour water softening plants at Fossil, Wyo., and 
Arden, Nev. 


THE Missourr Car Company, East St. Louis, Mo., will erect 
a car equipment shop at Denver, Colo., at an approximate cost of 
$750,000. The plant will be a duplicate of the company’s East St. 
Louis shop, will manufacture all kinds and types of steam and 
electric cars and will be known as the Colorado Railway Equip- 
ment Company. 


Eicın, JoLietT & EasteRN.—This company has awarded a con- 
tract to the Roberts & Schaefer Company, Chicago, for the in- 
stallation of automatic electric elevating equipment in its coaling 
station at Rossville, Il., and will construct a new car repair shop 
at Joliet, Ill., to replace the building recently destroyed by fire. 
The new structure will be 300 ft. by 500 ft., and will cost ap- 
proximately $500,000. 
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PERSONAL MENTION 


General 


D. R. McGratTu, division master mechanic of the Chicago, Burl- 
ington & Quincy, with headquarters at Brookfield, Mo., has been 
promoted to air brake instructor, with headquarters at Chicago, 
succeeding P. J. Murrin, retired on pension after 50 years of active 
service. 


A. C. GRAHAM has been appointed foreman in charge of recla- 
mation of the Chicago, Burlington & Quincy at Eola, Ill. Prior to 
entering the service of the C. B. & Q., Mr. Graham was employed 
at the reclamation plant of the Atchison, Topeka & Santa Fe at 
Corwith, Ill. 


W. C. STONE, master car builder of the St. Louis-Southwestern 
with headquarters at Pine Bluff, Ark., has resigned to become 
mechanical superintendent of the American Refrigerator Transit 
Company with headquarters at St. Louis, Mo., succeeding T. E. 
Parker, resigned. 


H. C. MANCHESTER, superintendent of motive power and equip- 
ment of the Delaware, Lackawanna & Western, with headquarters 
at Scranton, Pa., has resigned, and C. J. Scudder, superintendent 
of the Scranton shops, has been appointed acting superintendent 
of motive power and equipment. 


Patrick J. CoLLIGAN, master mechanic of the Chicago Terminal 
division of the Chicago, Rock Island & Pacific, with headquarters 
at Chicago, has been promoted to superintendent of motive power 
of the Second district, with headquarters at El Reno, Okla., suc- 
ceeding W. J. O’Neill, whose appointment as general superintend- 
ent of motive power of the Deriver & Rio Grande Western was 
reported in the October issue of the Railway Mechanical Engineer. 
Mr. Colligan was born on January 24, 1868, at Rock Island, Ill. 
He entered railway service in January, 1886, as a machinist ap- 
prentice on the Chicago, Rock Island & Pacific and served in this 
capacity until 1891, when he entered the employ of the Chicago, 
Milwaukee & St. Paul as a machinist at Savanna, Ill., where he 
remained until 1893, when he again entered the employ of the 
Rock Island as a machinist at Horton, Kan. From January, 1894, 
until 1898, he was machinist and gang foreman on the Missouri, 
Kansas & Texas at Dennison, Tex. In 1898 he returned to the 
Chicago, Rock Island & Pacific as a machinist at Davenport, Iowa, 
and in 1899 was promoted to roundhouse foreman at Chicago. In 
1901 he was transferred as roundhouse foreman to Trenton, Mo., 
and later to Natick, Ill. In 1903 he entered the employ of the 
Illinois Central as general foreman and master mechanic at 
Clinton, Ill., but in 1904 returned to the Rock Island as a gang 
foreman at Silvis, Ill. In 1905 he was promoted to general fore- 
man at Chickasha, Okla., and from 1906 to 1910, he was master 
mechanic, with headquarters at Fort Worth, Tex. From 1910 
until 1914 he was master mechanic at Dallas, Tex. He served as 
master mechanic at Chicago from 1914 until his recent promotion. 


Master Mechanics and Road Foremen 


H. C. Gucter, general foreman of the Chicago, Burlington & 
Quincy, at Wymore, Neb., has been promoted to master mechanic 
of the Wymore division with the same headquarters, succeeding 
G. O. Huckett, assigned to other duties. 


C. B. Dattey, master mechanic of the Cedar Rapids-Minnesota 
division of the Chicago, Rock Island & Pacific, with headquarters 
at Cedar Rapids, Iowa, has been transferred to Chicago, succeed- 
ing P. J. Colligan. T. W. McCarthy, master mechanic of the 
Kansas division, with headquarters at Horton, Kan., has been 
transferred to Cedar Rapids, Iowa, succeeding Mr. Dailey. 


Purchasing and Stores 


H. A. Humes has been appointed district storekeeper of the 
Northern Pacific at Tacoma, Wash., succeeding R. W. Hoisington, 
resigned. W. H. Robinson has been appointed division storekeeper 
of the Idaho division at Parkwater, Wash., succeeding Mr, Humes, 
and R. G. Becker has been appointed division storekeeper of the 
Minnesota Division at Staples, Minn., succeeding Mr. Robinson. 
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Order Your Index Now 


At the end of the present volume of the Railway Mech- 
anical Engineer, which closes with this issue, only a sufficient 
number of indexes will be printed to supply the direct re- 
quests for copies, received from our subscribers. If you 
wish to have a copy, therefore, don't fail promptly to advise 
our New York office, 30 Church street, New York. 


Elsewhere in this issue is a partial report of the Chief 
Interchange Car Inspector’s and Car Foremen’s convention 
held at Chicago October 3, 4 and S. 


Car Owing.to delay in receiving the steno- 
Inspectors’ graphic report of the proceedings they 
Convention could not be published in the November 


Railway Mechanical Engineer, but the 
entire discussion of interchange rules and one of the papers 
are included in this issue. We expect to publish the rest 
of the papers together with the discussion which followed 
each and the discussion of billing rules in the January num- 
ber. Car inspectors and car foremen should study the pro- 
ceedings of their association carefully, and while those un- 
able to attend the convention can never really get the in- 
spiration which comes from meeting fellow workmen face 
to face and discussing mutual problems, the next best thing 
is to study the discussion and profit by the suggestions made. 
They have an important bearing on the safe and efficient 
Operation of over two million freight cars in the United 
States alone. 


. The large percentage of railroad revenues that must be ex- 
pended by every road for the maintenance of its locomotives 
and cars in proper operative condition 

Competition— js well known by all officers and is 
Equipment Design doubtless recognized also to a consider- 
and Maintenance able extent by the mechanics whose 
duty it is to make the actual repairs. 

The whole organization of the mechanical department and 
its activities center around the work of equipment mainte- 
nance. Shops, enginehouses and car repair facilities ‘are 
provided largely for maintenance purposes. While it is un- 
necessary to direct attention to the relationship between the 
magnitude of expenditures for eyuipment maintenance and 
the general cost of operation, there is an aspect of the situa- 
tion that is of interest to every man in the mechanical de- 
partment; that is, the connection which exists between the 
design of cars or locomotives, and the facility with which 
repairs can be made, and the costs for maintenance. The 
common practice of placing orders only when the need for 
new equipment is so urgent that the quickest possible deliv- 
ery date is the factor given the greatest attention does not 
always admit of the closest attention being given to details 
of design. As a result, the cost of maintenance is ever after 


more than it might have been had the design been a better 
one. The men who have to repair a broken locomotive frame 
or maintain poor foundation brake rigging on a freight car 
are in a position to find out and recognize the mistakes that 
are made in what was possibly a hurriedly prepared design. 
These are points often seen even more clearly by the men 
in the shops or on the repair tracks than by the mechanical 
engineer or draftsman. The vital question is what can be 
done to secure better designs and thus reduce the time that 
cars and locomotives are held out of service on repair tracks 
or in shops while repairs are being made. The facility with 
which repairs may be made or a reduction in the frequency 
of repairs will greatly reduce costs. The importance of the 
matter is such that the Railway Mechanical Engineer is offer- 
ing a first prize of $50 and a second prize of $35 for the 
two best articles received on or before February 1, 1924, 
telling of what has or can be done to secure improvements 
in design to facilitate a reduction in the cost of maintenance. 
Additional articles which may be used in our columns will 
be paid for at space rates. 


The judges had unusual difficulty in deciding upon the win- 
ners in the apprentice competition, which closed September 1, 
because of the uniformly high grade of 


The the articles submitted and because of 
Apprentice the widely varying viewpoints of the 
Competition young men. For instance, there were 


several entries from Canadian railways 
where “old country” methods are apparently being followed 
in turning out thoroughly trained mechanics—five years 
being the time of indenture. Then there were a number 
of articles from the Santa Fe, where an apprentice system 
has been developed far in advance of that on most roads, 
due to the abiding faith in young men and the vision and 
optimism of John Purcell and Frank Thomas. Many other 
articles were received from roads with standards of appren- 
tice training extending from those of the Santa Fe down to 
no standards at all, except possibly that something called by 
the name of an apprentice course is being maintained. The 
judges hardly expect all of our readers to agree with their 
decisions—there is too great a diversity of viewpoints, and 
the judges had difficulty in reconciling their own viewpoints. 
One thing is certain, however, and that is that the young 
men make some mighty constructive suggestions. 

The first prize of $35 was awarded to W. Le McGowan, 
machinist apprentice, Atlantic Coast Line. The second prize 
of $25 was awarded to Harrison Lee Price, Atchison, .To- 
peka & Santa Fe, Ft. Madison, Iowa. Many of the other 
contributions were of an exceedingly high grade and will 
be reproduced in whole or in part in forthcoming issues. 
The judges, however, recommended that honorable mention 
be made of the following: Earl D. Austin, machinist ap- 
prentice, Chicago, Milwaukee & St. Paul, Galewood, Ill.; 
F. O. Robinson, machinist apprentice, Canadian National 
Railways, Fort Rouge shops, Winnipeg, Man.; John M. 
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Wylie, boilermaker apprentice, Erie Railroad, Jersey City, 
N. J.; Clifford Strock, machinist apprentice, Pennsylvania 
System, Sunbury, Pa.; and Elwood Thalman, carman ap- 
prentice, Atchison, Topeka & Santa Fe, Albuquerque, N. M. 

In all, 62 articles were submitted in the competition. These 
came from 20 railroads and from 39 shops. One could not 
help but be impressed, after reading the manuscripts, with 
the fact that the mechanical departments have some mighty 
fine material in training. The question is whether mechan- 
ical officers and foremen, with the possibility of making a 
strong and lasting impression for good upon these boys at a 
critical age, will make the best of their privilege and op- 
portunity. A careful reading of some of the articles would 
seem to indicate that some roads, at least, are falling far 
short of the mark. What can be done to awaken them? 
For at least a quarter of a century this publication and its 
predecessors have kept pounding at this question—in season 
and out of season. We have brought every possible argu- 
ment to bear, We have described and commented upon the 
best and most advanced practices of apprenticeship wher- 
ever we could find them. You could not accuse us of being 
impractical, of being visionaries and theorists, for we pointed 
to real, practical results. It is true that there has been some 
response—that some substantial progress has been made. 
But how pitiably slow the progress has been when we con- 
sider how much has been at stake! 

It is not the small roads with limited resources that are 
failing—some of them are doing splendid work. Some of 
the great roads with large resources, and with everything to 
gain by developing better trained and more loyal employees, 
are at fault. It would be too strong to say that they are 
sound asleep, but, on the other hand, they are far from being 
fully awake to their responsibilities and opportunities. 

We have tried to get constructive suggestions from the ap- 
prentices themselves in order to break through the walls of 
indifference. The boys have rallied to our call. They have 
supplied us with some mighty good ammunition. We shall 
start to shoot it in our January issue. 


The failure of the proposals to adopt the Car Construction 
Committee’s car designs as the recommended practice of the 
Mechanical Division to carry the neces- 
sary two-thirds votes of the member- 
ship, was announced by the Mechanical 
Division on November 22. On the 
proposition to adopt the designs for 
single-sheathed box cars, the vote stood 1,061 yes, 650 no, 
and 1,060 not voting. Similarly, for the double-sheathed 
car designs the vote was 1,028 yes, 953 no, and 790 not vot- 
ing. On the three classes of Type W truck designs, the vote 
was 986 yes, 995 no, and 790 not voting; while on the Type 
Y designs, the vote was 1,112 ves, 869 no, and 790 not 
voting. The votes in all cases are on the basis of one for 
each one thousand cars owned or controlled, and two-thirds 
of the votes cast are required in favor of the proposals for 
their adoption as recommended practice. The General Com- 
mittee has announced that the real objections to the designs 
have been reduced to a few items and that the propositions 
have been transmitted to the Committee on Car Construc- 
tion for review and return to the General Committee by De- 
cember 7. The General Committee then plans to submit the 
modified recommendations to the membership at a special 
meeting for further discussion followed by another letter 
ballot. 

The Railway Mechanical Engineer has maintained that 
these designs should be adopted and sees no reason for chang- 
ing this positon. It further believes that little can be gained 
by referring the whole matter back to a new committee, which 
would have to start practically at the beginning and develop 
new designs for submission to the Mechanical Division. 


Standard Cars 
Still a 
Live Issue 
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But, with a knowledge of the principal objections to the de- 
signs as they now stand, obtained as a result of the letter 
ballot, the committee should be in a position intelligently to 
meet the desires of the required majority of the voting mem- 
bers without impairing the integrity of the fundamental de- 
signs which they have developed. Considering the apparent 
lack of complete understanding of the designs indicated by 
the number of members not voting, the action of the General 
Committee in not dropping the matter following the results 
of the letter ballot but in pushing it forward for further 
consideration in modified form at a time while the interest 
in the subject is lively, is worthy of the utmost commendation. 


The judges have had great difficulty in deciding upon the 
prize winners in the Shop Management Competition, which 
closed in September. Among the papers 
Results of presented were several splendid ones, 
Shop Management especially when considered from the 
Competition Viewpoint of constructive suggestions. 
The first prize of $75 has been awarded 
to Frank J. Borer, freight shop foreman of the Centra] Rail- 
road of New Jersey, at Elizabethport, N. J. Mr. Borer is 
known to the readers of the Railway Mechanical Engineer 
because of his participation in competitions and the prepara- 
tion of a number of special articles during the past 12 years 
or more. The second prize of $50 has been awarded to 
M. H. Williams. This, also, is a familiar name to readers 
of the Railway Mechanical Engineer because of the splendid 
articles which have appeared under that signature in recent 
years; the article on Standardization of Locomotive Repair 
Parts in the June issue of this year is a noteworthy example. 
It is only fair to say that the name is a nom de plume, the 
author preferring for certain reasons not to write under his 
own name. These prize articles, as well as several of the 
other contributions which are of high quality, will be pub- 
lished during the coming months. 


Railroad officers may be roughly grouped into two classes 
with respect to their attitude toward the objective of locomo- 
tive maintenance expenditures. On the 

Fuel Economy one hand there are those who look upon 

and the Mechan- these expenditures as a necessary evil 
ical Department that should be reduced to a point below 
which there will be an actual failure to 
operate. In its extreme this attitude gives little considera- 
tion to the locomotive as the factor responsible for the crea- 
tion of one of the largest items of operating expense through 
its consumption of fuel, but considers it only as a machine, 
which, so long as it will move trains with a reasonable degree 
of reliability, is completely fulfilling its function. On the 
other hand are those who regard maintenance expense as 
something in the nature of an investment, from which more 
should be obtained than the mere ability to keep the road in 
operation. These officers are willing to increase mainte- 
nance expenditures beyond the dead line fixed by the re- 
quirements of reliability if for each additional dollar 
expended more than a dollar can be saved in some other of 
the numerous operating expense accounts. 

That the latter attitude is essential to real fuel economy 
is clearly suggested in the prize-winning paper in the In- 
ternational Railway Fuel Association confest, which will be 
found on another page of this issue. Point is given to the 
suggestion by the specific case which is cited, wherein the 
special attention to roundhouse maintenance which was re- 
ceived by a certain locomotive while in the hands of a regu- 
larly assigned crew had a noticeable effect on the fuel bill 
for months after the locomotive had been placed in pool 
operation and had ceased to receive more than the average 
attention from the mechanical department. 
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This example is a striking bit of evidence that a high 
standard of maintenance is effective in increasing fuel econ- 
omy. But before a practical program for the promotion of 
fuel economy can be adopted by the mechanical department, 
there must be specific knowledge of the extent to which such 
an improvement may be effected by a given increase, for 
instance, in the amount of effort expended in the elimination 
of air leaks into the front end, or the frequency with which 
boiler tubes are blown out or piston and valves pulled for 
_ the renewal of packing rings. These and other defects are 
frequently reported day after day without attention and the 
officer or supervisor responsible for this condition probably 
in no case can cite facts on the basis of which he can prove 
that any saving in maintenance which he is effecting thereby, 
is not actually a loss to his company. On the other hand, 
were he boldly to attack the situation and effect a marked 
increase in his standards of maintenance, would he be any 
better able to bring up definite facts to prove a net saving 
in case his policy were subjected to criticism? 

Even on railroads where the importance of fuel economy 
is recognized to the extent that it is entrusted to the super- 
vision of a fuel department, there is much working at cross 
purposes in this respect. Mechanical officers, being judged 
largely by their maintenance costs, are naturally interested 
primarily in the one side of this question and in many cases 
the fuel department confines its viewpoint too closely to 
the other side. They therefore become partisans and the 
course actually taken depends far more on the personal abil- 
ity of one or the other of the officers to have his way than 
upon the economics of the situation with which they are 
dealing. | 

The facts required for a common sense settlement of this 
question should not be difficult to obtain. If accurate sta- 
tistics of unit expenditures for maintenance and fuel con- 
sumption are not available a few simple tests to determine 
the cost and net results of varying standards of maintenance 
in the important items affecting fuel economy would provide 
the basis for the exercise of sound judgment in fixing the 
final policy and would bring about a spirit of intelligent co- 
operation where antagonism is now too frequently in evidence. 


Most men hesitate to ask questions about their work, either 

because of fear of displaying ignorance or from pure mental 

laziness. Whatever the cause, the prob- 

The Value lem of increased personnel efficiency is 

of ‘largely solved when employees can be 

Questions interested in what goes on around them 

to the extent of asking questions. Not 

only are experienced employees benefitted by asking questions 

but new men can thus acquire knowledge rapidly and be of 

more value to themselves and to the company which em- 
ploys them. 

Realizing these facts, the Chicago, Burlington & Quincy 
has recently evolved a plan whereby questions can be asked 
anonymously by car department employees and submitted 
to a special committee which answers them, subsequently 
publishing questions, answers, and in most cases the reasons 
for the answers, in monthly educational bulletins distributed 
to the entire department (except laborers). While to date 
this plan has been applied only in the car department the 
educational committee has received and answered 70 ques- 
tions indicating the interest already aroused, and arrange- 
ments are now being made to carry on this work in the 
motive power department. 

Briefly the plan consists of distributing post cards among 
the men, to be filled out with questions regarding any phases 
of the work which puzzle them and then deposited in a 
question box at the local shop point. The men’s names are 
not shown, and this brings out many questions which would 
not otherwise be asked. All questions are referred to a 
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committee of four general car foremen and car inspectors, 
and the answers, therefore, are made by practical men, ex- 
pressed in language which shop men can readily understand. 
Both the questions and answers are printed in bulletin form, 
perforated so that they can be kept on file and later bound. 
Each question is numbered and followed with the letter 
A, B, C, D, or E to indicate whether it relates to air brakes, 
safety appliances, coach cleaning, shop practice, trainyard 
inspection, etc. 

At several points shop meetings have been arranged for 
the purpose of discussing the questions and answers, and 
these meetings are encouraged as they have proved of ma- 
terial value not only to the workmen but to the supervision 
on account of suggestions brought out. This question and 
answer educational plan is decidedly interesting and holds 
much of promise as a means of affording mechanical de- 
partment employees a better understanding of their work. 


The rapid development of the grinding machine as a shop 
machine tool has brought about many radical changes in 
shop methods. There is no question 


Grinding but that economy and superior results 
in Railway can be obtained by grinding on many 
Shops classes of work. It has enabled a num- 


ber of shops to standardize and to insti- 
tute real production methods and to eliminate the old and 
expensive methods of doing a job at a time. A locomotive 
has from 15 to 30 valve motion pins and bushings ranging 
in size from 1% in. diameter and 4 in. long to 3 in. in 
diameter and 8 in. long, and from two to eight side rod 
knuckle pins and bushings and a large number of other 
motion parts. The customary method of repairing these 
parts has been by turning, filing, emery papering, etc. A 
large number of railway shops now make use of the gap 
grinder for finishing piston rods. In some shops the bearing 
surfaces of valve motion pins are ground to standard diam- 
eters at the time of manufacture, and the companion bush- 
ings are internally ground to plug gages. These parts are 
made in lots ranging from 100 to 1,000. These examples 
are typical of the kinds of work on which the grinding 
machine should be used, wherever the possibilities of stand- 
ardization insure production volume. Decided savings in 
time and money have resulted in shops where this has been 
carried out. The utilization of grinding machines in the 
smaller shops is necessarily limited on account of the usual 
practice in obtaining supplies from the central or main 
shops. This concentration of manufacturing at the large 
shop, however, increases the possibilities for the grinder at 
these points. 


What Our Readers Think 


Three-Cylinder Locomotives on the 
Reading 
PHILADELPHIA, Pa. 
To THE EDITOR: 

The description in the November issue of the three-cylin- 
der engine for the New York Central calls to mind the 
engines with which the Reading was experimenting a dozen 
years ago. The aim with these engines was different from 
that of the New York Central, but they gave a good account 
of themselves. They were built for passenger service, the 
aim being to get an engine to run nicely at extreme speeds. 
This is a valuable characteristic on some of the Reading 
lines, where the speed limit is 90 miles an hour, and the 
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enginemen have to be called down from time to time for 
exceeding it considerably. 

There were three of these engines, two Atlantics and one 
ten-wheeler. One Atlantic was new, the other and larger 
was rebuilt from a two-cylinder engine as part of an exten- 
sive campaign of rebuilding all the fast power into three- 
cylinder engines. The ten-wheeler was new. As the new 
three-cylinder engines were different in general dimension 
from anything the Reading then had, and were also the first 
passenger engines to be equipped with piston valves, a com- 
panion two-cylinder Atlantic and ten-wheeler were built, 
with cylinders to give about the same tractive force as the 
three-cvlinder engines. The two-cylinder engines were about 
7,000 lb. lighter than the three-cylinder. 

The machinery of these engines impressed the observer 
as being very fine. The outside cylinders drove on the 
second pair of driving axles, and had Walschaerts valve 
gear, the inside cylinder drove on the front axle and had a 
Joy motion. The crank axle was made in a single piece. 
It was possible, and expedient, to make the stroke only 24 
in., which, of course, helped to make the engines fast run- 
ning. On account of their experimental nature all the work- 
manship on the engines was excellent. 

Comparative tests of the two- and three-cylinder engines 
seemed to show a slight economy of fuel on the part of the 
latter, about six per cent. Any figure showing the fuel 
consumption of individual runs in this service is open to 
suspicion, as the engines burned anthracite egg. It is pos- 
sible to make long runs with this fuel without putting a 
scoopful of coal into the firebox from one end of the trip to 
the other. Under these conditions the figures arrived at de- 
pend on the testers’ ability to judge the fire at the start and 
at the finish. One of these engines had the reputation of 
being able to handle a very hard train from Philadelphia to 
Jersey City without doing any firing on the run. There 
seemed no doubt that these engines were easier on the fire 
than were the corresponding two-cylinder engines. This 
was in part due to the easier action of the exhaust, and in 
part to the lessened swaying of the engines. The fire was not 
torn up so much, nor was there the tendency to shake the 
coal away from the side sheets into the center of the firebox. 
Any decrease in fuel consumption would seem attributable 
to this cause, or to lessened back pressure due to more favor- 
able action of the exhaust nozzle. | 

The engines ran well in service, further designs were 
prepared and preparations made to rebuild the lighter power, 
but they would not stay running. Sooner or later they would 
have a hot driving box and have to be taken out of service. 
It was said that the journal would actually get red. They 
would not run on grease, and a force feed system of lubrica- 
tion was installed. It was the general impression that the 
trouble arose from the more uniform turning moment of the 
three-cylinder engines, as the shafts were not slapped back 
in the boxes as in a two-cylinder engine, and the lubricant 
did not have so much chance to work around. This trouble 
with the driving journals was unique; no two-cylinder en- 
gine showed it. 

Once the journal had been burned and re-turned on that 
account, or the engine put through the shop for general 
repairs, there was trouble getting it running again. First 
one and then another box would run warm, and most likely 
some of the journals would have to be re-turned again before 
the engine would finally be broken in. It was always a 
matter of several davs, or even a week, light running before 
the engine could be trusted with a train. It seems that there 
might have been less trouble of this sort if it had been 
anticipated in the original design. 

The engines had the regular form of driving boxes, with 
a bearing only on the top. The load on a driving journal, 
particularly when working hard, comes pretty well down 
toward the lower edge, and the oil film must have trouble in 
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building up the needed pressure in the small space allowed. 
With the ordinary engine, with the shaft knocking back and 
forth at each revolution, this does not matter, as the oil 
has plenty of chance to flow in under no pressure. But 
with these engines it did not get this chance. If the bearing 
had been made to cover part, or all of the lower half of the 
journal, much better results could have been expected as 
the actual unit pressure would have been much lower. The 
oil pump also did not seem to give the best results. It 
pumped only a small quantity of oil at each stroke, being 
driven off the valve gear, and the feeling was that the 
engine ran a long way before the oil started to get on the 
bearing. This pump, of course, needed some looking after, 
and in the hands of a strange engineman was not likely to 
get the proper attention. It is hardly necessary to say, since 
oil is the thing dearest to a railroad company, that oil for 
these bearings was given very grudgingly. In this connec- 
tion there was a curious thing. When breaking in one of 
these engines it seemed almost imperative to put a lot of 
tallow in the driving box cellars. This seemed to make them 
run cool where the regular oil never would. 

Failure of the crank shafts got to be rather common, and 
this, together with the trouble of breaking the engines in, 


‘and the constant hot boxes, made their cost of maintenance 


rather high. The man responsible for their introduction 
left just when the experiment was well under way, and the 
rebuilding of more engines or the building of further new 
ones was not carried on. After further changes in the de- 
partment, about the time that new cylinders would have 
ordinarily been applied—this company puts in new cylinders 
rather than attempt to bush down the old ones—the engines 
were rebuilt to correspond with the two-cylinder engines. 
There is no doubt, however, that in many respects they were 
the finest engines the company had. 
GEORGE L. CLOUSER. | 


College Men in Railroad Shops 


PITTSBURGH, Pa. 
To THE EDITOR: 

As a special apprentice I was very much interested in 
Alfred H. Burnham’s article in the October number of your 
magazine, page 677. In my opinion Mr. Burnham places too 
much stress on the social features of his training, the “rub- 
bing elbows with industry,” and not enough on the practical 
engineering training he is receiving. The absorption of 
knowledge pertaining to the parts of locomotives, freight cars 
and passenger coaches and the various methods by which they 
are made and put into their respective places, is the biggest 
opportunity the shops offer him; because so long as he is 
earning his livelihood in the railroad world he may have 
plenty of positions that will never bring him into contact with 
the labor question, but he will always have need of some por- 
tion of his shop experience. 

Likewise I think his ideas concerning the way the com- 
pany can best use his services when his “time has been served” 
are rather vague. In my estimation the special apprentice is 
of use to the company in any one of three classes of service. 
If he is most interested in the mechanical features of the 
shops, as, for instance, the construction of locomotives, he 
belongs to the engineering class. If, on the other hand, his 
ability lies in the elimination of wasteful methods of shop 
production, he should be graded in the efficiency class. 
Finally, there is the executive or managing class, in which 
he should be placed if he shows any aptitude for adminis- 
tration. 

The company should transfer the graduate special appren- 
tice from one of the above classes of service to the other until 
it finds out the one in which he shows the most ability. 

SIDNEY H. PRATT. 
Special Apprentice, Baltimore & Ohio, Glenwood, Shops. 
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Broader [raining Needed for College Graduates 


Should Acquire a General Knowledge of Other Departments and 
Phases of Railroad Work 


By E. B. Fields* 
Special Apprentice, Atchison, Topeka & Santa Fe, Albuquerque, New Mexico 


ITHIN the past few 

years the railroads have 

evinced an ever increas- 
ing willingness to employ col- 
lege graduates in all depart- 
ments. At the same time there 
has been a constant enlargement 
of facilities and advantages for 
utilizing and developing the ac- 
complishments and training ac- 
quired in college. Consequently, 
the railroads today offer to the 
college man a field of unlimited 
opportunity. There are places 
to be had in all branches of the 
service for those men who are 
willing to make the most ad- 
vantageous use of their knowl- 
edge of science and theory by 
adding to it a knowledge of 
practical things acquired in 
actual service. 

To be more specific, the Santa 
Fe, in whose service the writer 
is engaged, offers unusual op- 
portunities, particularly to those 
men who are mechanically in- 
clined. This railroad has a 
splendid course of intensive 
training, intended to convey to 
the man a thorough and prac- 
tical knowledge of the work required to keep the motive 
power and rolling stock in good condition. : 


* Mr. Fields was graduated from Pennsylvania State College in 1922; he 
took the course in Railway Mechanical Engineering. This article received 
honorable mention in the special apprentice competition which closed Septem- 
ber 1. The first prize article was published in the November issue, page 737. 
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The course is essentially a 
shop course, consisting of actual 
work at all of the important 
operations involved in the con- 
struction, maintenance and- re- 
pair of locomotives and cars. It 
includes one year of machine 
work, one year of locomotive 
erection, and one vear of diversi- 
fied experience in the depart- 
ments directly conneçted with 
the work of the first two years, 
and in addition, car work, road 
work and special work, such as 
tests, etc. 

A close personal interest is 
taken in the man to see that he 
acquires, to the full extent of his 
ability, that knowledge of the 
work which will make him a 
useful part of the organization 
—an asset to the road. Most of 
the railroads have that idea in 
view when they attempt to train 
the college man in practical 
things. 


(m) 


Training Not Broad Enough 


There are, however, one or 
two essentials lacking. While 
the man acquires a thorough 
general knowledge along mechanical lines, there is little 
opportunity to learn about the other departments of the road, 
such as operating, financial, maintenance-of-way, etc. While 
he is obtaining the fundamentals of maintenance of equip- 
ment, he learns little or nothing of such things as determina- 
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tion of costs, length of service of equipment, construction of 
and improvements in buildings, road, machinery, and other 
equipment. 

The special course could be improved by modifying it so 
as to include sufficient time spent in the other departments 
to acquire a general knowledge of the inter-relation of all 
the departments. It is not necessary that the man familiar- 
ize himself with the financial statistics of the road, but he 
should have some idea of the cost of repairs and what 
revenue is expected from the rolling stock. This is the only 
method of classifying the equipment and is the basis of 
future additions and betterments. 

This additional training need not be included in the ap- 
prenticeship period served by the college men. In fact, it 
might be a good plan to arrange that it be optional with the 
man; if he wishes to acquire the additional experience, let 
him do so; or even better, the option might be allowed to 
those men showing the greatest aptitude during their course. 
The man might thus be inspired to strive to greater efforts 
during his apprenticeship. 


7 Take Him Into Your Confidence 


In addition, would it not be a good thing if the man were 
allowed some part in the organization—a voice in the local 
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management? Allow him the privilege of attending such 
meetings as foremen’s meetings, safety meetings, betterment 
meetings, etc. Allow him some freedom in the use of those 
powers of observation and methodical organization, which 
he supposedly has developed in college, to the solution of 
the problems of development and enlargement of plant facili- 
ties and increase in production. His ideas might result in 
important advantages to the particular road of which he is 
a part. It is not intended that he should have a vote in 
the determination of policies; but since the main idea of the 
training is to fit the man for a position of responsibility, 
managerial and executive, it would seem wise that he should 
receive some insight into such matters along with the other 
training. Even though some of his ideas might be con- 
trary to the general policies, he could be shown where lic is 
at fault. 

How may the college man’s services be utilized to most 
advantage by the railroad? That is a question that cannot 
be answered in general. . It is rather individual personal 
characteristics which determine a man’s ability to render 
service. But by obtaining the additional training, along 
with the general knowledge of things mechanical, he should 
be most valuable by specializing in the branch at which he 
is the most apt, or in which he is the most interested. 


Two Unique Expernments m Co-operation 


The Employee Representation System on the Pennsylvania and the 
B. & O. Agreement with the Shop Crafts 


lationships between the management and the men— 

was the major topic for consideration at the Six- 
teenth International Conference of the Transportation 
Department of the Young Men’s Christian Associa- 
tion which was held at St. Louis, Mo., November 15-18. 
In connection with this part of the program two interesting 
addresses were made, covering important and unique experi- 
ments in co-operation which are now being made on a large 
scale. Co-operation as involved in the employee representa- 
tion system on the Pennsylvania was described by E. T. 
Whiter, vice president of the Pennsylvania Railroad at 
Chicago, and the Baltimore & Ohio experiment with organ- 
ized labor was touched upon by William H. Johnston, 
president of the International Association of Machinists. 
Mr. Whiter’s paper dealt with mutual co-operation between 
the public, the employees and the owners, but space limita- 
tions have made it necessary to consider only that part deal- 
ing directly with co-operation between the employees and the 
managements. Abstracts of the addresses of Messrs. Whiter 
and Johnston follow. 


T eap between t fundamental need—better re- 


| Co-operation Through Employee 
a Representation 


By E. T. Whiter 


Vice-President, Pennsylvania Railroad, Chicago 


Railroad employees are responsible for the proper per- 
formance of their daily jobs. More so than in any other 
industry they largely supervise themselves. On the Penn- 
cvlvania Railroad. for instance, over 240,000 emplovees are 
scattered through 13 states and the District of Columbia. 
It is not possible to supervise every man. Yet, discipline is 
essential and the proper performance of the job depends in 
large measure on the employee's attitude toward it. Loyalty 


alone is a great determining factor in making good or bad 
service. 


Contented Employees a Big Asset 


Railroad management realizes today that contented, healthy 
employees, mentally and physically, are one of the greatest 
assets a railroad can have. It recognizes the virtue of every 
man’s aspirations to better living conditions, to an education 
for his children, and to independence in old age. And with 
these aspirations it sympathizes. They make for good citi- 
zenship, and in order to help in advancing these ends the 
Pennsylvania Railroad has established what is known as 
the Pennsylvania Railroad Employees’ Provident and Loan 
Association. It is directed by employees, elected by em- 
ployees; certain of the company’s officers act as advisors, 
and the expense of conducting its operations is borne by the 
company. The fund enables employees to purchase stock 
of the Pennsylvania Railroad by cash payments or payments 
on the installment plan; it enables them to borrow money, 
if in need; it enables them to buy or build homes; it furnishes 
the opportunity to establish savings accounts; and it enables 
any who wish to do so to make deposits which will increase 
their pensions when retired, but wholly in addition to and 
entirely independent of the pension which the company gives 
to every employee without cost when he or she is retired at 
the age of 65 or 70 under the rules of the pension depart- 
ment. Officers and employees are alike mutual supporters 
of the Provident and Loan Association, which marks a de- 
cided step forward in a co-operative sense. l 

There is a growing desire on the part of both railroad 
managements and their employees to co-operate in all matters 
affecting their responsibilities to each other and to the public 
which they serve. Some of you are no doubt familiar 1n 
a general way with the success which we have had on the 
Pennsylvania in effecting a plan of co-operative action he- 
tween officers and employees. Because it typifies in actual 
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practice the kind of co-operation that is essential in our 
business, let me give you a short outline of what it is and 
what it means. 


A Closer Contact With Employees 


For many years our management has been seeking closer 
contact with the employees, because it was recognized that 
the employee had a right to have and should have more than 
a mere “payday” interest in his job, and that he should have 
a voice in matters directly concerning his welfare. 

As far back as 1907 the management realized that a care- 
fully considered treatment of labor questions was necessary 
if the company wished to thrive as a successful institution. 
As an initial effort there was organized a committee of officers 
of the railroad, to sit as an appeal body of complaints filed 
with the general manager by the employees, and to act as 
counsel in advising the general manager as to the merits or 
demerits of particular cases. 

We have, in the last three years, put in effect a compre- 
hensive plan, the keystone of which is a joint committee for 
each general class of employees, which is the highest authority 
on the railroad in the determination of all questions affecting 
wages, working conditions and discipline. These committees 
are composed of an equal number of employee representa- 
tives, elected by secret ballot, and of management repre- 
sentatives. If a two-thirds vote cannot be had, the com- 
mittee itself decides how a final determination shall be 
reached. No executive officer of the company, or the board 
of directors even, has veto power over the decisions of these 
joint committees. 

When we first began to change our managerial attitude 
toward the problems arising in connection with letting the 
workmen help manage on questions concerning their inter- 
ests, many questions arose as to what would be the general 
effect of the changed relationships as affecting supervision 
and discipline. Considerable hesitancy was shown on all 
sides by supervisory officers toward adopting industrial pol- 
icies which might have a tendency to weaken that disci- 
plinary control which must at all times be exercised by man- 
agement, from the lowest to the highest supervising officer. 

This new relationship between management and men on 
the Pennsylvania Railroad System has not meant abdication 
of purely managerial functions. It does mean that our em- 
ployees, by slow, short steps, taken over a considerable period 
of time, beginning as early as 1907, have been given an in- 
creasingly larger voice in determining those questions which 
arise in the course of their daily work which involve differ- 
ences of opinion between the management and employees. 


Progress by Evolution 


It has been realized by those who have participated in 
these discussions that the problem of the extent of employee 
participation must come by evolution, and progress only as 
changing conditions warrant. It meant that when the man- 
agement began to invite the co-operation of the employees in 
the settling of questions in which they were closely interested 
and concerned, the employees themselves must be broad- 
minded enough, experienced enough and well enough bal- 
anced to recognize their responsibility in the handling of 
those matters. These results are being realized. 

Bv some this new relation in industrial management is 
mistakenly called “industrial democracy”; sometimes it is 
called “a company union”; again it is called “letting the 
workman help you manage.” But to us on the Pennsylvania 
Railroad it is known as “employee representation,’—and it 
is just that very thing, with all that the words imply. Man- 
agement has not abdicated its right to promulgate any orders 
or instructions or to impose discipline in its best judgment, 
and management transmits the decision of reviewing com- 
mittees, which it is in good faith bound to obey. 

One of our officers, a superintendent, who has had many 
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years’ experience as an officer of the company under the old 
regime, and who now meets committees regularly each month 
in accordance with the plan set up, when asked recently 
whether he would welcome a return of the old order, declared 
emphatically that under no circumstances would he want to 
return to the old order or relationship existing between em- 
ployer and employee. He pointed out that never in all his 
many years’ service as an officer had he ever experienced 
such willingness to co-operate, nor such actual co-operation 
between men and management, as was taking place today 
under our employee representation plan. He stated he hoped 
we would never go back to the old order, that men knew their 
officers better today, that officers knew their men better, and 
that they had more tolerance of one another’s viewpoints, 
more sympathy for one another’s problems, because manage- 
ment was acquainting the employees with its problems and 
vice versa, and out of it all was growing a bond of unified, 
friendly understanding such as had never before existed. 

The Pennsylvania Railroad has brought about this co- 
operative spirit by dealing directly with its own employees, 
and regardless of the fact that the United States Labor Board, 
I am sorry to say, has endeavored unsuccessfully to do every- 
thing it could to force the Pennsylvania to recognize certain 
labor unions as representing its employees, and against the 
expressed wishes of the employees themselves. 


Co-operation—Organized Railroad 
Labor’s Contribution 
By Wm. H. Johnston 


President, International Association of Machinists 


Co-operation is a word much used, but little understood. 
If I am boss, and want you to help me, I may ask you to 
“co-operate.” But when you ask me to do something you 
desire in return, I tell you to put on your hat and shut the 
door from the outside. This is not co-operation. It may 
have the “operation,” but it doesn’t have the “co.” Co- 
operation implies equality on both sides. It is not a matter 
of charity, it is a matter of mutual work for mutual advan- 
tage. 

Two people do not co-operate if one of them does all 
the work and the other has all the advantage. Two people 
cannot co-operate if one of them is master and the other is 
servant. I do not mean that a railroad man should not obey 
the orders of his official superior, but I mean that the rela- 
tion between the two should be like the relation between a 
public executive and a citizen rather than like that between 
an emperor and a subject. It is necessary to have executives. 
But it is necessary also to protect the rights of the citizen. 
That is the reason we have codes of law, and speak of a gov- 
ernment of law rather than a government of men. Our 
national government is a great co-operative enterprise. 

Co-operation is, therefore, something stronger than a mere 
vague desire of a formless mass of people to help each other. 
It requires organization, an organization intelligent enough 
to make laws, and strong enough to enforce them. It re- 
quires organization which will define the relationships be- 
tween executives and men in such a way that both may retain 
their equality while performing their respective duties, that 
the rights and privileges of both may be respected, and, con- 
sequently, that both may be free to co-operate with each 
other and render the maximum of service to the general public. 


Where the Union Comes In 


Here is where the union comes in. It furnishes an essen- 
tial part of the co-operative organization. Bear in mind that 
absolute monarchies may have laws as well as republics. 
The difference is that in one case all the law comes from 
above, and in the other the people have a say. A railroad 
with no unions would be like an absolute monarchy. It 
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would have organization, but this would not be an organiza- 
tion in which true co-operation is possible. But a railroad 
which makes agreements with unions may be compared to a 
republic. The voluntary organizations of the men through 
those selected for that purpose represent their wishes and 
needs. The railroads through management represent their 
wishes and needs. The agreement between these two on 
wages, hours, working rules, and so on, is the code of law 
which protects the rights of both. It is the basis of organized 
co-operation. 

It may seem strange to some that a union should be spoken 
of as an organization furthering co-operation between man- 
agement and men. Has there not been much friction between 
them? Have there not been strikes? Of course there have 
been friction and strikes, but I firmly believe that these are 
a transitory phase of the relationship. It is only natural that 
in the beginning the representatives of both should feel their 
own desires vividly and the desires of the other side faintly. 
In the beginning, all railroads have operated like absolute 
monarchies. No absolute monarchy in history was changed 
into a truly constitutional government without a good deal 
of conflict between the crown and the people. Power is not 
given up easily or acquired easily. But in the end, all rulers 
and executives must come to see that they need help of the 
true representatives of the governed in the task of govern- 
ment. The union representatives on a railroad, if welcomed 
and given a fair opportunity to present the desires of their 
constituents, can help the management to remove causes of 
dissatisfaction which destroy morale. They may frame a 
code of industrial law under which the men can work with a 
feeling that they have had a part in its making and that 
justice is being accorded them. The men will be free and 
co-operating citizens of the road, subject to its laws and 
executives because they recognize their fairness and neces- 
sity. With such a feeling a man will work better than with 
the feeling that he is being driven against his will. 


Unions as Co-operators 


As long as unions are aggressively fought, they will ag- 
gressively fight back. When, finally, it is realized that they 
have come to stay, they may be tolerated as a necessary evil. 
The emphasis is still on friction and hostility. But when 
unions become recognized as a necessary part of the rail- 
road’s organism, they are then in a position to exercise their 
full powers in behalf of co-operation. They can turn to 
positive purposes. On the basis of justice and confidence, 
both sides can emphasize the mutual advantage in construc- 
tive measures. Because the organizations of labor have, in 
their former struggles, developed the power to refuse co- 
operation, they now have the power to exercise co-operation. 
This phase of the unions’ activity is just beginning to come 
into being. It is a great power for good, and it may help 
to solve some of the biggest problems of the railroad industry. 

I want to emphasize as strongly as I know how the fact 
that in the task of positive co-operation in the railroad in- 
dustry there can be no substitute for the genuine unions 
of the railroad employees. When historians wish to test the 
character of any government they ask who controls the purse- 
strings. Whoconstrues the right of suffrage? If the people, 
then the government is democratic. But if some king or 
autocratic agency levies the taxes, makes the appropriations 
and says who shall and shall not vote, then any outward 
form of democracy is but a sham and a delusion. 

I wish to submit for your respectful consideration the 
nature and structure of our genuine railroad unions in their 
relation to railroad management as an aid in co-operation. 
These unions, 16 of them, the transportation brotherhoods, 
the shop crafts, the signalmen, the telegraphers, the clerks, 
the maintenance-of-way workers, are purely voluntary and 
democratic organizations of railroad employees. Taken in 
the aggregate they encompass in their membership and speak 
for at least 75 per cent or 1,500,000 of our 2,000,000 railroad 
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workers. They are entrusted by each individual member 
with authority to safeguard his economic welfare in the in- 
dustry. This is their primary function. That they have 
grown and won the confidence of the vast majority of our 
railroad men testifies not only to their economic necessity 
from the viewpoint of the rank-and-file but also to their 
constructive possibilities from the viewpoint of the welfare 
of the transportation industry. 

These organizations have developed leadership, have 
brought men to the front in whom the membership has im- 
plicit confidence, wha talk for them, who guide them, who 
aid them, who are factors in American railroading. In short, 
you will find that there has grown up in the railroad industry, 
under the most democratic auspices yet designed by men, not 
only a group of leaders and representatives of our railroad 
workers who are trusted by their constituents, but also a 
remarkable tradition of fraternity, coherence and unity. 
There is spirit and purpose in these organizations, and they 
have developed that internal discipline necessary to sustain 
this spirit and carry forward this purpose. 

The spirit and purpose to which I refer derives its greatest 
support from the interrelation of these organizations, their 
affiliation with one another, their mutual co-operation. This 
is what strengthens them, this is what gives the individual 
member self-reliance and pride in his position as a railroad 
man. This, perhaps more than anything else, is what safe- 
guards his status, insures his stability and assures him the 
squarest deal possible in the matter of adjusting wages, 
working rules and grievances. 

Now it is precisely the insurance of this spirit of organized 
labor, as made possible through affiliation of the workers on 
one railroad with those of other railroads and industries, 
which is so bitterly resented by those who profess to hope 
for lasting co-operation by building on foundations other 
than those of the genuine voluntary organizations of our 
railroad workers. But it is exactly the very presence of 
this spirit and the faculty for carrying through their pur- 
poses which places the regular unions in such an unusual 
position to develop co-operation with management to the 
highest degree possible. In other words, I maintain that 
no other type of employees’ organization is as well consti- 
tuted as the railroad unions of organized labor to benefit 
the railroad industry under a policy of true co-operation. 

As I have already indicated, co-operation, when it is sound 
and enduring, must be absolutely voluntary. No duress, no 
matter how remotely or indirectly applied, no artificial stimu- 
lation, through special financial incentives such as piece 
work, no intriguing the conventional forms of “non-finan- 
cial” incentives, profit sharing, or employee stock sales will 
create lasting voluntary co-operation on the part of the rail- 
road workers. Nor indeed does any artificially created, un- 
affiliated, undemocratic organization of employees provide 
the foundation upon which to build real co-operation. In 
the very nature of things the latter type of organization can 
and does exist only by managerial fiat. It dare not tolerate 
in its ranks employees who are loyal to legitimate organized 
railroad labor. Witness the turmoil on those roads where 
for instance the shop strike has been disposed of and where 
so-called company unions are trying to function and where 
men are obliged to drop their union membership if they wish 
to enter or remain in the service. 


The B. & O. Experiment 


Some time ago I said publicly that the International As- 
sociation of Machinists was searching eagerly for a pro- 
gressive employer who would, on the basis of full recogni- 
tion of the union, accept our co-operation for the increasing 
of efficiency and the furthering of economy in the interest 
of service to the public. It would be understood, of course, 
that any benefits accruing to the concern through improved 
service would be shared justly between the parties responsi- 
ble therefor. Since that time we, together with the other 


DeEcEMBER, 1923 


railroad shop crafts, have found such an employer in one 
of the great railroad systems of the country—the Baltimore 


& Ohio. We have made an agreement for mutual co-opera- ` 


tion, and have worked out a concrete experiment in the shops, 
with which both sides are pleased. I think we can now give 
points in efficiency and economy, in better shop service, in 
improved morale, to any railroad which relies on piece work 
or other speeding-up devices, or seeks to circumvent genuine 
trade unionism. 

Briefly I might summarize the development in co-operation 
on the Baltimore & Ohio, first, as the acceptance by the 
Baltimore & Ohio management of the standard shop craft 
unions as the proper agencies representing the shopmen. But 
instead of being simply tolerated as‘a necessary evil, with 
a purely negative attitude toward the welfare of the rail- 
road, they are now regarded as desirable agencies in the 
stimulation of human efficiency on the Baltimore & Ohio. 
Thus the ordinary negative attitude which results from the 
usual status accorded the shop unions by most managements 
is here displaced by a constructive, helpful attitude toward 
management. 

On the basis of this understanding we have, among other 
things, placed at the disposal of the Baltimore & Ohio a 
service to help improve the morale of the mechanical depart- 
ment through our union organizations. It is our purpose to 
align the locals, shop federation, districts and system federa- 
tions of the Baltimore & Ohio shopmen definitely behind a 
constructive program of improved shop, yard and roundhouse 
operation, better maintenance service, increased production, 
safety and the elimination of waste. The management on 
the other hand has assured us that it will do what it can to 
make this improved maintenance economy count in the di- 
rection of steady work the year around. Thus the men need 
have no fear that better production on their part is going to 
result in furloughs just that much sooner, as ordinarily hap- 
pens on railroads where narrow economy, piece work and 
anti-union policies prevail. And finally it is definitely ac- 
cepted by both management and shopmen that. 

“The welfare of the Baltimore & Ohio Railroad and its em- 
ployees is dependent on the service which the railroad renders the 
public. Improvements in this service and economy in operation 
and maintenance expenses result chiefly from willing co-operation 
between the railroad management and the voluntary organizations 
of its employees. When the groups responsible for better service 
and greater efficiency share fairly in the benetits which follow their 
joint efforts, improvements in the- conduct of the railroads are 
greatly encouraged. The parties to this agreement recognize the 
foregoing principles and agree to be governed by them in their 
relations.” 

This quotation is the preamble to the agreement negotiated 
last May between the Baltimore & Ohio management and the 
Baltimore & Ohio System Federation No. 30. It reflects the 
spirit and purpose which guides the individual unions com- 
posing this federation in their relation to the Baltimore & 
Ohio Railroad. 

The service we have put at the disposal of the Baltimore 
& Ohio is of the most superior engineering character. It is 
under the general direction of O. S. Beyer, Jr., who is re- 
tained by us as consulting engineer. Mr. Beyer, aside from 
his training as an engineer in our best technical schools, his 
practical experience as a railroad man which he acquired 
in the service of the industry, has a grasp of the human 
problems of railroading which is not only necessary but 
indispensable for the guidance of such a service. 


The Underlying Idea 


The idea underlying our service to the Baltimore & Ohio 
may be compared to the idea which underlies the engineering 
services extended to railroads by large supply corporations 
which have contracts with these railroads to furnish, let us 
say, arch brick, superheaters, stokers, or lubricating oils. 
The union members furnish their services, and also help the 
road with expert advice as to how to employ those services 
to the best advantage to all. In response to the recognition 
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accorded us by virtue of the agreement or contract existing 
between us and the management it becomes peculiarly feas- 
ible for us to take steps which will develop greater confidence 
between management and men, and create, as it were, an all- 
pervading collective will for the major purposes of rail- 
roading; namely, efficient satisfactory service to the public, 
a fair return to the investors and adequate wages and steady 
employment for the workers. 

The developments on the Baltimore & Ohio, to which I 
refer, have now been under way definitely since last Febru- 
ary. There is not time here to go into the details of these 
developments. Suffice to say that one of the principal shops 
of that railroad was selected in which to work out the 
technique of co-operation under Mr. Beyer’s direction. This 
has now been done and the results achieved are being worked 
up in report form as a practical object lesson of the benefits 
to be derived from co-operation. At the same time the 
general labor policy upon which co-operation on the Balti- 
more & Ohio is based is being brought home to every repre- 
sentative of management and every union representative as 
well as to every shopman all over the system. So that when 
this new policy is thoroughly understood it simply becomes 
a matter of taking definite practical steps to carry it over 
into the multitudinous daily actions and relations which 
constitute railroad maintenance operation. 


Conclusion 


In conclusion, let me emphasize just two important things. 
First, although we have been intensively active on the 
Baltimore & Ohio for barely eight months, and the surface, 
so to speak, has hardly been scratched, the effect of the 
new policy of co-operation on that road is clearly manifest- 
ing itself in the splendid service the road is rendering the 
public, the high economy with which it is being operated 
and the excellent morale which prevails through the rank- 
and-file. These facts are statistically demonstrable, es- 
pecially when we compare the Baltimore & Ohio with some 
of its competitors who maintain a different labor policy. 
Second, I want to say that we, the legitimate, standard, 
genuine unions of the shopmen, are more than eager to offer 
the same positive co-operation to any railroad management 
which is intelligent enough and courageous enough to see 
the inevitable logic of events and one whose railroad condi- 
tions are ripe for such co-operation. I maintain that such 
a management would never again, as long as it retains 
its good senses, desire to see the affiliated shop crafts effaced 
from the scheme of things on its road. 


A Suggested Basis of Proportions for 
Driving Axle Keys 


By H. J. Coventry 
Mechanical Engineer, Harry Vissering & Co., Chicago 


RIVING axle keys, being a small item and in the nature 
of a security device rather than a means of sole fixing 
of wheel to axle, have not, perhaps, received much attention. 
hente it has been considered sufficient to make the key 
dimensions of width and thickness bear some relation to the 
axle diameter and to base standard sizes accordingly. That 
this method is not entirely correct will be appreciated when 
it is remembered that a driving axle must be designed for 
combined torsion and bending. Obviously, the key is en- 
tirely independent of the bending of the axle and takes only 
the torsional shear force. Hence a particular key might be 
quite suitable for entirely different diameters of axles. 

For practical reasons and in order to limit the number 
of sections of key steel stock it is inevitable that some keys 
would be more heavily stressed than others but, if a suitable 
basic stress is adopted, any divergence above or below will 
not be detrimental. 
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In the diagram, Fig. 1, let 
T = force at periphery of wheel in pounds 

= force acting on key in pounds 

= diameter of axle in inches 

= diameter of wheel in inches 

= breadth of key in inches. 

= thickness of key in inches 

= length of key in inches 

Length of key is usually made % in. less than wheel seat. 


Take shear stress at 10,000 Jb. sq. in. and bearing pressure 
at 25,000 Ib. sq. in. for high grade steel. 


Area to shear = bX 1 
tX 
Area to bearing = assuming key is sunk for half 
2 
its thickness in the axle. 
Then F= 10,000 DI av0 52% rrian a as (1) 
25,000 tl i 
and F = —— neeaaeo anano. (2) 
2 
10,000 
from which we find t = oa E E ATT (3) 
12,500 


As the key or keys in one wheel will only be required to 
transmit half the total work of the cylinders, we may take T 


Fig. 1 


equal to half the tractive effort. (For Mallet engines, take 
half the tractive effort developed by one set of cylinders.) 


d Te D 
From the principle of moment F X — = — X — 
2 2 2 
Te D 
| a ee T ET (4) 
2d 


where Te = tractive effort in pounds. Substituting the value 
of F in equation (1) 


Te D 
= 10,000 bl 
2d 
Te D 
and | = ———— œ... sess (5) 
20,000 dl 


We now have the breadth of key as a function of four 
variables, and while this formula gives correct values its use 
would entail a different key for almost every case. A process 
of averaging has therefore been adopted, reducing the value 
of b to a function of Te and D. 

From a large number of existing engines representing over 
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60 different sets of values for tractive effort, axle diameter, 
wheel diameter and seat, a table has been made, a sample of 
which is given in Table I. 

Key width b was calculated in each case by equation (5). 
The values of the product of Te and D and b were then 
plotted as shown on Fig. 2. 

It will be noticed that while the plotted points are consid- 


Product Te x D Divided By 10,000 


l 
Breadth of Key b In Inches 
Fig. 2 


erably scattered, they do tend in a general direction, and this 
is estimated by the straight line drawn among the points. 


The law to a straight line graph is 
b =a +cTeD 
where a and c are constants. 

Taking any two simultaneous values for. b and Te D from 
the line, we may find the value of b or the equation of the 
line. This comes to | 

Te D 


b = .28 + .0061 


10,000 


From this equation, the values of b have been calculated 
and the nearest practical size taken. A sample is shown in 
Table II and the complete list made from this working is 
given as Table III. ` 


TABLE I 
Engine Te dx1l D Te x D b 
ÅA eesssese e 27,200 834 in. by 71% in. - 63 1,710,000 1.35 
Boo 41946 9%in.by7% in. $1 27140000 15 
Tasis II 
Wheel Tractive Calculated l Number 
diameter force key width Key size of keys 
S1 inm. ..esseeno 20,000 1b. 0.9 in. 1 in. by in. 1 
G3 AN. os vss dies 40,000 Ib. 1,82 in. % in. by in. 2 
63 im. ......00. 75,000 Ib 3.16 in. 1% in. by p in. 2 
75 inm. onenen 35,000 1b 1.85 in. %in.by 3⁄4 in. 2 
Tagle III 
Wheel Tractive ; Number 
diameter force- Key size of keys 
E ET: O EAEE 20,000 1b. 1 in.by % in. 1 
ILIN- 6h4-eaeias beeen 40,000 Ib. Hin. by 34 in. 2 
DO fice ae oes es ceeds ahs 15,000 1h. %in.by ¥% in. 1 
SOIN: aaaea aA ares 20,000 Ib 3 in. by 4 in. 1 
DOIM: rne ae e E dares 25,000 1b. 1% in. by 7% in. l 
S E E 30,000 Ib. 1% in. by 1 in l 
ET P E E 15,000 1b. 7⁄4 in. by 3% in l 
GOS Iio | cece Sa eaa aAa 20,000 Ib. l1 in. by in 1 
TE kicsuecaneanash eis 25,000 Ib. 1% in.by1 in l 
OS ANS. eede AEA EK net e 114 in Py in 
O3 ihe ese duds puns carn Sd À in. by in 
OS) ANG warn peeved e Sa 40,000 Ib Hin by vA in 2 
GIAN haces anew baw ohne ts 45,000 Ib 1 in. by in 2 
63 iiss aaee e sy 50,000 1b a in. by in 2 
T Ie ice to e EEE ANEA o ib ie in de in ; 
Ine ile o Ges acne te 60,00 4 in. by in 
GON veer ea 65,000 1b 144 in. by 1% in 2 
GIANG essed acess Aap 70,000 Ib 1% in. by 1% in. 2 
63 in: | oe wate et a caches a 75,000 Ib 1% in. by 1% in 2 
TPAD A ooa a se Sete 15,000 1b 1 in. by 7 in l 
E O E 30,000 1b 1% in. by 144 in 1 
PS MNS: hig eee E E soe 35.000 Ib % in. by ¥% in 2 
TO fhe Gates gs eee eR a 40,900 Ib 1 in. by z in. 2 
/ | | E EE E A 50,000 Ib 1% in. by 1 in. 2 
79 in. se basevasescaseses, 20.000 1b 114 in.by1 in. 1 
E E E T aid 25,000 Ib 1¥% in. by 1% in. 1 
79 in. de hcee eeasitan nes: 30,000 Ib % in. by 4 in. 2 


Class G-3c Pacific Type Locomotive for the Canadian Pacific 


Canadian Pacific Standard 4-6-2 Locomotive 


Heavy Pacific Type with Well-Proportioned Boiler—lInteresting 
Trucks and Many Improvements in Details 


MPORTANT passenger trains on the Canadian Pacific 
| have been handled for many years by locomotives of the 

Pacific type with driving wheels of 75 in. and 70 in. diam- 
eter. For quite a period locomotives having a tractive force 
of from 30,000 lb. to 35,000 lb. were sufficiently powerful 
to meet traffic conditions, but an increasing number of pas- 
senger cars to a train, greater weights of the cars and a 
desire to furnish first-class service made it necessary to 
increase materially the power of the locomotives. After a 
thorough study of the situation, two new designs of Pacific 
type locomotives were brought out in 1919 to meet the re- 
quirements of operation even in severe winter weather and to 


Angus shops, Montreal, 10 locomotives of Class G3, num- 
bered in the 2,300 series, and 18 locomotives of Class G4, 
numbered in the 2,700 series. Both classes were given long 
tests under all kinds of conditions and on many divisions. 
As a result of these extended tests, which included careful 
observations of the actions of all parts of the machinery and 
boilers, a somewhat modified design, known as Class G3c, 
has been completed and adopted as the standard Pacific type 
for heavy main line passenger trains. Sixteen locomotives 
of the new design have been built this year by the Montreal 
Locomotive Works and are now in service. 

These new passenger locomotives which are numbered 
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A Screw Reverse Gear Gives Close Adjustment of Cut-off 


conform to the limitations of bridges and right-of-way re- 
strictions. The two designs were similar. One, known as 
Class G3, had 25-in. by 30-in. cylinders, 75-in. driving 
wheels and a tractive force of 42,600 lb. The other, known 
as Class G4, had 24'4-in. by 30-in. cylinders, 70-in. driv- 
ing wheels and a tractive force of 43,700 lb. In the period 
of 1919, 1920 and 1921, the Canadian Pacific built at the 


2310 to 2325 inclusive, have 25-in. by 30-in. cylinders, 
75-in. driving wheels, 2,252 cylinder horsepower, and a 
rated tractive force of 42,600 lb. The weight in working 
order of the engine alone is 300,500 lb., of which weight 
181,500 lb. is on the drivers, 60,000 lb. on the front truck 
and 59,000 lb. on the trailing truck. These weights give a 
factor of adhesion of 4.26 and a locomotive weighing 133.7 
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lb. per cylinder horsepower. .The tender is of the rectangu- 
lar water bottom type, weighs 188,500 lb. in working order 
and carries 8,000 Imperial gallons (9,600 U. S. gallons) of 
water and 12 tons of coal. 


Ample Boiler Capacity Provided 


Adequate boiler capacity is of prime importance if a loco- 
motive is to handle satisfactorily passenger traffic on the 
Canadian Pacific where trains of 12 or more heavy pas- 
senger cars are not unusual. In many places the move- 
ments of other trains and, in fact, the successful operation 
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and 18 ft. 6 in. long. The evaporative heating surface is 
3,530 sq. ft., which includes 298 sq. ft. in the firebox, com- 
bustion chamber and arch tubes and 3,232 sq. ft. in the 
tubes and flues. The type A superheater has a heating area 
of 830 sq. ft. 

The barrel of the boiler has three courses, the first one 
having an inside diameter of 7814 in. The dome, which 
is 33 in. inside diameter, is located on the second course. 
This simplifies the seam construction and shortens the dry 
pipe. ) 

The firebox is 1111% in. long by 843 in. wide inside, 
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of a division, depends upon passenger trains being kept on 
schedule. While reserve boiler capacity is always an ad- 
vantage, it becomes of prime importance when the thermom- 
eter is below zero, the coal is frozen and mixed with snow 
and an increasing demand for power to meet greater fric- 
tional and train resistances comes at a time when a large 
amount of steam is required to heat the train and to run the 
air compressor at an increased speed to supply air for the 
extra brake pipe leakage. An appreciation of these condi- 
tions led to the adoption of a boiler which has a capacity 
of 101.8 per cent when calculated by Cole’s ratio. All boiler 
details have been carefully proportioned—grate area, firebox 
volume, heating surfaces, gas area and air admission areas. 
The engines are consequently free steamers and have demon- 
strated their ability to furnish ample steam to meet all re- 
quirements. 

In accordance with previous Canadian Pacific designs, 
the boiler is of the straight-top, extended-wagon-bottom type 
with a combustion chamber 26 in. long and radial stays. 
The steam pressure carried is 200 lb. per sq. in. There are 
205 tubes, 214 in. diameter, and 38 flues, 514 in. diameter, 


which gives a grate area of 65 sq. ft. The firebox door 
opening is flanged with a large radius and projects through 
the flanged opening in the back head, the two sheets being 
riveted together in accordance with successful Canadian 
Pacific practice. The Security brick arch is carried on five 
3-in. tubes placed well above the mud ring at the front end. 
The grates are of the butt-finger type, no special dump grate 
being provided. The brackets, which support the grate 
bars, also carry the ash pan. Firing is done by hand. The 
fire door is of the air-operated butterfly type, Franklin No. 
8. The boilers are fed by two Hancock No. 10, type A 
inspirators. 


Engine and Running Gear 


The cylinders are of an unusually substantial design, 
double bolted together and provided with a flange at the 
back through which pass bolts which hold the cylinders to 
special lugs on the front frame extension. The 14-in. piston 
valve is operated by a Walschaert gear. 

The frames are of the single front rail type, of vanadium 
cast steel, specially heat treated. At the back they are at- 
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tached to a Commonwealth cast steel cradle casting. These 
are the first locomotives on which a one-piece cradle cast- 
ing has been used in conjunction with a Vaughan trailing 
truck. This type of trailing truck has been the standard 
on the Canadian Pacific for many years, and when used with 
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The three drivers on a side and the trailing wheel are 
equalized together, a long equalizer being used to connect 
the spring hanger back of the third driver with the forward 
spring hanger of the trailing truck wheel. The spring 
hanger back of the trailing truck wheel is held in tension 
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Front Truck for Canadian Pacific 4-6-2 Locomotive 


a Commonwealth cast steel cradle affords an unusually 
large space for the ash pan and furnishes excellent accessi- 
bility. The large ash pan is fitted with doors which swing 
closed by gravity. 


by a strong coiled spring underneath the truck frame. This 

method of equalization is considered to be largely respon- 

sible for the excellent riding qualities of these engines. 
Another factor in the riding qualities is the design of the 
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front truck, which is shown in one of the drawings. The 
two cast steel side frames of channel-shaped section are 
bolted to a substantial center casting. The journal box 
pedestals are integral with the side frame, which also con- 
tains a spring seat and a pocket for the semi-elliptic spring. 
The design has been changed somewhat from that used 
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formerly and permits of an easier application of the springs.’ 
Equalizers resting on the journal box connect the ends of 
the semi-elliptic spring to spring seats at the outside cor- 
ners where coil springs transmit the thrusts to the side frame. 
The wheels are steel tired, 31 in. diameter, and have cast 
steel centers. The journals are 7 in. by 13 in. Fhe journal 
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Four-Wheel Tender Truck for Ciass G-3c Pacific Locomotive 


e 
TAPLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS Gas area through tubes.........uuneussessosseussresseceosesen 4.6 sq. ft. 
Railroad dian Pacifi Net gas area through flues...... 0.00... cece cece ence cee eees 3.26 sq. ft. 
oe ie (ese w a cade USE meskes ens Sew eee en sake bene ees Canadian Pacific Total gas area through tubes and flues.........-............. 7.86 sq. ft. 
Builder Fo ARO O RFS ieee OPENS Montreal Loco. Wks. Air inlet through grates..........0. ccc eee e ees eee eeeeees 20.54 sq. ft. 
Type of locomotive.........esssssssrererrreerrreresrerereeeeegger. 4-6-2 Air inlet to a PAW sors oo cpana Seengen neiaint iaar 9.4 sq. ft. 
A T E TE eewwlavs wees e. + o Passen Grate type osete i eniak e he Sub es E e Lae tan ces Butt finger, no dump 
Cylinder, diameter and stroke............. 0... cece cece wees 25 in. by 30 in. Grate area ..... 65 f 
alve gian CYC so ois a ONENEAN RE AES . Walschaert A E N E E S AA A E E E E eae sqt, 
Valves, piston type, SIZ Gs eee Oh eee hs EOS E Ee T E N 14 in. Heating surfaces: 
Qutside lap ces. AAAS ins Kirebox and comb. chamber... .. iiiaae ereet ee 258 sq. ft. 
Exhaust Clearance O E E E E Y¥% in a tubes atieiceteet coe stots Soar ee an tnd wie oe sealed 40 sq. ft. 
Lead in full: eares co focsaes pov ibe es hiedeee dead heue hodniweuesaen Y% in. Flues Deea ina ark Rene ee ee A bikat 2,224 sq. ft. 
Cut-off in full gear, per cent...... 0... cee ee cece cece neceaetccees 85 Total evapora gs A eae eed ee en eat ee sea a a 
Weights in working order: Super heating ee ee IRAE Re EON CRN OL "830 aq. ft. 
On drivers 5-024 Bie ond baeet pE na wine a ee eee ee 181,500 Ib. Comb. evaporative and superheating.....................06. 4,360 sq. ft. 
os front trick Me Rita ord alba a in alec alo T ia Seat ae athena 60,000 lb. Tender: 

n trailing truck. vc eees tug wed ies cays Caer ee Gee ae ---59,000 Ib. Style ..... bö 
Total engine zeuer aieea oer gga wa ea N e a N mae eek 300,500 1b. Water capacity Mara E DE a a a 8.000 i mog al y Mater on 
Tender seedee ais ee oe Pp as Fics oP ee aE Ke e a cana tees 188,500 Ib. Fuel capacity CR va teen eRe pa iT acess earn kag 

ade bases: General data estimated: 

TIVIMG wn cece cece c cece reece ce tce ncn r er erer acres eresecene 13 ft. 2 in Rated tractive force, 85 r cent............. 

Rigid. ons eas wed ha Wasa eeined's Gece Os Regalos SEs CoE shoe koe Oa 13 ft. 2 in. Cylinder horsepower 7) Ree eee nmr Re een SOTO E 3 fy ape 
Total engine igs scab aees Sec Oe race pero wows Tae caw eau 6 -. 34 ft. 9 in. Boiler horsepower (Cole) (est.)....... 0c. cece cce cee ees 2,293 h 
Total engine and tender’. csi ceri cc eecesseeneuceseaebee on 67 ft. 1 in Speed at 1,000 ft. piston speed........... S TERTEEETET veeees 44.6 m p.h. 
Wheels, diameter outside tires: Dream tie a ; i : z EEE n aR es 46,840 İb. 
ris, . y per DOUR 25.6 sss esses sire awe mene and ; : 
Bovag e a A a a eae Seiwa eee Greats EZERT 1 ue Coal required per hour, total............... EPE mete Giga doen 43:520 lb. 
Trailing truck ei ooo ee bods oass nenene nenn ce iad in ary por sd.: HES, grate DEL ROWE ss nace rs tence adisiew atinan 112.5 Ib. 
, . eight proportions: d 

sit diameter and length: : ; Weight on drivers — total weight engine, per cent............ 60.5 
Dine main ..... Poteet eee eee ence weet eee reee cece 11% in. by 21 in. Weight on drivers + tractive force............ cc cece cence eee lle. 4.2 
ahs others ..... er ae re ee ee ee ree ee 10% in. by 14 in Total weight engine + cylinder hp..............ccccceeeeel eek, 133.75 
oT treck ict we Tireni nana lace tented tee Welles meee ane 7 in. by 13 in Total weight engine + boiler hp..............cccceecceecculle. 131.2 

railing truck 1.1.21. eee eee eee cee eee eee eee eeeees 9 in. by 14 in Total weight engine + comb. heat. surface..............ccccecccesece 69 

ge Boiler proportions: 

ype ...... wees pews EENAA eee ee St. top—extended wagon bottom Boiler hp. + cylinder hp., per cent 
otam, pregue serisine Be asa ae AEE lotsa EE ae Wed e/a a oes +200 Ib. Comb. heat. surface —- cylinder D aOR E iC 
Be Pilg Pas 0 Flee de el aaa A a Bituminous Acie ore =+ comb. hezt. surface............ c eee ee. -9.78 

) ; E e E E E E EET alia 4 in ractive dia. dri = ; . Surface... 7 

irebox, length and width...... ease Nema s ose tras 111% in. by 84% in Cylinder ip, arate sa ais a E e 3 on 
Height mud ring to crown sheet, back........... ccc ueeees t. 6% in Firebox heat. surface + grate area... eee! 4.58 
Height mud ring to crown sheet, ‘front... spice eens eae ees 7 ft. 24% in Cylinder hp. ~ gas area (tubes and flues) ice eae ae oe 286 
arn tubes, number and diameter.........-. u ccc cece cece eee —3 in rate air inlet > grate area, per cemt........ccccceeccc cece cceee ee e316 
oe pustog chamber lengths isa en enanar aiT ke aar e iE 26 in Ash pan air inlet + grate area, per cent... 000000. 14.4 
a s, number and diameter... o..0:.00060 sores vs eee diate nes 205—2% in Firebox heat. surface, per cent cf evap. heat. surface............... 8.4 

ues, number and diameter. ...... 0... cee eee eee eee ee 38—51 in Superhcat. surface, per cent of evap heat. surface... 23.5 

ngih over tube -sheetes a6 sassy i skoan IEn ener aAa 18 ft. 6 in Tube length + inside diameter..............ccceeeeesceeec. T05 
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boxes are fitted with double-faced cast brass liners and hub 
liners are also applied to the wheels. 


Other Interesting Features 


The crosshead has been improved by the application of 


side liners on each side as shown in one of the drawings. 
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improved Chime Whistle with Horizontai Vaive 


These detachable side liners facilitate the renewal of the side 
wearing strips. 


Coos Ray LUMBER CO. 
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The reverse gear is of the screw type commonly em- 
ployed on this road. The screw is 2% in. diameter and has 
a double left-hand thread of 1% in. pitch, which permits 
of a finely graduated adjustment of the cut-off. ' 

A new type of whistle has been applied to these locomo- 
tives. It is of the four-chamber chime type, and is pro- 
vided with a flange by which it is bolted on. The valve 
$ and can be removed without disturbing „the 

ell. 

The cab is of the railroad standard enclosed vestibule 
type, while the location of fittings and piping has been 
given careful attention. Large lockers have been provided 
for the convenience of the engineman and fireman. The 
cylinders and the air compressor are lubricated by a De- 
troit force feed lubricator. Other specialties, not mentioned, 
include Pyle electric headlight, Westinghouse 81-in. cross- 
compound air compressor, Barco joints in air and steam 
piping between engine and tender, King piston rod and 
valve stem packing and Franklin grease lubrication of driv- 
ing box journals. 


Tender 


The tender has been redesigned with a one-piece bottom. 
The swash plates are of corrugated form instead of plain 
sheets with stiffening angles as ordinarily applied. An- 
other improvement has been to remove the tank well operat- 
ing valve rod from the coal space; the valve is now operated 
from the front of the tank well. The design of the coal 
space is such that the coal slides forward to the shovel plate 
and thus reduces the labor of the fireman. The frame is a 
Commonwealth cast steel design. | 

The trucks are of the four-wheel equalizer type. The 
wheels have steel tires, 3614 in. diameter, and cast steel cen- 
ters and the journals are 6 in. by 11 in. The truck bolster 
and the pedestals are of cast steel. An opening through the 
bolster permits the brake rod to pass through instead of 
underneath as on previous trucks. An excellent cushioning 
is obtained by the employment of a longitudinal, semi- 
elliptic spring and two coil springs on each side. 

The accompanying table gives the principal dimensions 
and proportions of these locomotives, which are interesting 
for their careful design, careful attention to proportions and 
attractive appearance. 


Geared Locomotive Bullt by the Willamette Iron & Steel Works, Portiand, Oregon 


The Fundamentals 


of Fuel Economy 


Paper Showings Wasteful—Systematic Education and Careful 
Selection of Employees Essential 


By W. L. Richards 
Locomotive Engineman, Union Pacific, North Platte, Nebr. 


[Abstract of a paper which won the prizes in the Interna- 
tional Railway Fuel Association contest for the best paper 
on fuel economy submitted by an engineman, fireman, con- 
ductor, brakeman, or suitchman. It deals with the funda- 
mentals of the subject in a constructive and suggestive man- 
ner.—Editor. | 


HAT the performance of any work whatsoever requires 

T an expenditure of energy is an accepted fact; it is also 

a commonly accepted axiom that heat is the source of 

all energy, that is, that no work can be accomplished or 

power furnished without first providing heat. All sources 
of power and energy may be finally traced to heat. 

Railroads are engaged in the business of transportation, 
i.e., the carrying of articles of commerce and persons from 
one place to another. To do this requires the provision of 
the necessary energy; hence the primary business of rail- 
roading is the business of furnishing energy to move things 
of weight. 

‘To furnish this energy requires heat, and fuel is the prin- 
cipal source of this heat. 

There are two ways in which the consumption of fuel 
may be lessened. The first is by lowering the amount of 
energy necessary to do a given piece of work; the second, 
by getting a greater amount of energy from the fuel con- 
sumed. As both are controlled by those who are in charge, 
it would seem to be logical to say that three elements enter 
into the economical use of fuel, namely, operation, mechani- 
cal and personnel. It is from these three viewpoints that 
the subject will be considered. 


Operation 


In the operation of a railroad from a fuel economy stand- 
point, we are mainly concerned in the first way of saving, 
that is, in reducing the amount of work necessary to per- 
form the service required. Under this head comes the re- 
ducing of road grades, the elimination of unnecessary car 
and engine mileage, the making up of trains so as to reduce 
the tractive effort to haul them, the rating and providing of 
locomotives with trains which show the least fuel consump- 
tion per ton per mile hauled, the doing away with unneces- 
sary terminal and road switching, the careful making up 
of time-table schedules so that the runs over the district 
concerned can be made with uniform speed and effort; the 
prompt handling of freight and passenger traffic so as to 
minimize delays and the avoidance of every train stop 
possible. . 

Perhaps much has been accomplished along the lines men- 
tioned in the preceding paragraph, but there undoubtedly re- 
mains a great deal yet to be done before we can say that 
we have reached satisfactory results. Take the matter of 
yard or terminal switching; I have in mind a case on a 
well managed railroad wherein a chief dispatcher had two 
trains made up at a certain terminal and they were run as 
made up to the end of that chief dispatcher’s jurisdiction, 
but, at the terminal where another chief dispatcher took 
charge of the movement, these two trains were ordered re- 
made up in a manner that required 65 switches handling 


from 9 to 45 cars at each switch. It took two hours and 
twenty minutes of a full yard crew’s time and burned at 
least two and one-half tons of coal. This is, perhaps, an 
exceptional case, but there are many, many cases of less 
magnitude happening on our best railroads every day, nearly 
all of which could be avoided if the trains were made up in 
the first instance under instructions that took into considera- 
tion the movement of all cars clear through to destination 
or to the end of that line—instructions which succeeding yard 
masters and chief dispatchers were bound to respect. 


The Evils of “Paper Showings” 


There is also another phase of operation which is re- 
flected in the fuel consumption of a railroad and that is 
what is commonly known as making a “paper showing.” It 
is practised in nearly all departments and seems to be de- | 
manded by the system of accounting now in vogue. 

This “paper showing” often appears in keeping up the 
tonnage showing of a district, wherein one locomotive is sent 
out heavily loaded, followed, perhaps, by one running light 
because the power is needed at the other end of the district 
and the “light” is not charged against the tonnage per train of 
the district. Tests show that to have run two small trains in- 
stead of the heavy train and the “light” would have resulted 
in the saving of considerable fuel and in either case the other 
expense for crews, etc., would have been the same. 

The amount of coal issued to locomotives is sometimes 
overcharged to make up for the shortage in the weight of 
coal between the mines and point of consumption, in order to 
keep from showing up this loss. But the practice does not 
gain us one pound of additional fuel. It would be much 
better to make a true and exact charge, letting the shortage 
show and taking steps to correct it if large. By so doing, 
we save ourselves a loss and also know that the records of 
actual fuel consumed were accurate. 

Boards of directors and stockholders may have to be asked 
to look a little further into the future and give a little more 
leeway to the management in order to accomplish what ap- 
pears to be necessary to the real saving of fuel. I refer 
to the practice of trying to show high net operating revenues 
at all seasons of the year. On most of or roads the business 
is seasonal and when the traffic is at the highest point 
mechanical forces are increased without stint in order to 
keep every available locomotive at work. But, at best, only 
the work absolutely necessary to keep the engine in service 
can be done, as it cannot be held idle long enough to be put 
in first class mechanical condition. As a result much fuel is 
wasted; in fact, the matter of fuel economy is generally lost 
sight of during these periods. Then just as soon as business 
slacks and gross revenues begin to fall, mechanical forces 
are reduced in an effort to keep up the percentage of net 
revenue, with the inevitable result that the roads enter into 
another rush with the power in as poor condition as before. 

At its best, this is a poor policy and is only “robbing Peter 
to pay Paul.” When business began to fall off, had the full 
mechanical forces been kept at work until every locomotive 
had been put in the pink of condition, the money spent then 
would have been more than saved in the next campaign 
because when engines are idle more work can be accomplished 
for the same expenditure. Furthermore, many thousands of 
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tons of fuel could be saved for the reason that each machine 
would enter the rush in an efficient fuel-saving condition and 
could be maintained in that condition. 

The policy outlined would also result in a further saving, 
as mechanical forces would be kept at a more constant level 
throughout the year. The filling of the shops with un- 
desirable help during stress periods could be avoided and the 
cost of labor turn-over thereby reduced. This, of course, is 
not strictly fuel economy but would be a direct result of it. 


ia 


Although fuel is used in every department of a railroad, 
by far the largest percentage is that consumed by its loco- 
motives. A locomotive is a very wasteful machine at its 
best as far as fuel is concerned. During the government 
operation of the railroads, a bulletin issued by the Director 
General gave the amount of heat usefully applied to draw- 
bar pull by the average locomotive as only six per cent of 
the total amount of heat in the coal consumed. This means 
that for every 100 lb. of coal burned only 6 lb. is really 
saved to do the work required. From this fact it is easy 
to learn that we must devote our attention mainly to our 
engines if we are to save fuel in a mechanical way. 

This bulletin gives the largest amount of heat loss as that 
passing out of the stack—S2 per cent—and it is to over- 
coming this high percentage that the mechanical department 
should devote the major portion of its efforts. This means 
that every attention should be given to valves and cylinders; 
the cages of the former (the modern piston valve being 
under consideration) should be bored true and kept in that 
condition, as should also the cylinder walls, and both should 
be fitted carefully with rings of the proper size with just the 
right amount of spring in them to make their movement steam 
tight. If any of the live steam gets by it increases our 
percentage going out the stack, and this cannot be permitted 
if we are to save fuel. The setting of locomotive valves is a 
moot question and therefore careful experiments should be 
made by each road to determine the setting that is most 
economical for its requirements and when once the standard 
is determined, the valves should be run over as often as 
may be necessary to maintain it. Lame engines are to be 
avoided as fue] wasters. 

The next great loss is that of unburned gases passing out 
the stack, this loss being given at 14 per cent. It is to this 
factor that attention should be given after the exhaust loss 
has been reduced to a minimum. For every ton of coal 
burned in a locomotive, from 10 to 14 tons of air are re- 
quired to be drawn into the firebox to furnish the oxygen 
necessary for combustion. This air, remaining only a few 
seconds, must be heated to a high temperature, its various 
gases combined with other gases liberated from the burn- 
ing coal and the greatest possible amount of the heat thereby 
generated transferred to the water to form steam. We must 
have the required amount of air to make the gases burn 
with the greatest amount of heat, but given that amount, more 
causes waste, for we have to heat more than is necessary 
and it is thrown out the stack again, a total loss. Things 
which cause more air to be drawn in than necessary and 
therefore to be avoided are steam and water leaks in the fire- 
box; too straight a passage, causing failure of the air to 
properly mix with the gases of the coal; too limited a heat- 
ing surface for the hot gases to come in contact with, and 
also allowing these metal surfaces to become coated with scale 
or soot. A leading authority says that a metal surface coated 
with 1/16 in. of scale or soot will transmit 14 per cent 
less heat than a clean surface of the same material. These 
figures will give us an idea of just how important it is that 
accumulations of this kind be avoided. Brick arches are a 
great aid in the mixing of gases in the firebox and should 
be maintained in good order and of proper size. 


Mechanical Factors 
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Keeping Power Tuned Up 


Economical locomotive practices are so well known that it 
should be unnecessary to go into full detail in a paper of 
this kind. The whole secret lies in putting the machine in 
good condition according to the facts we know and then 
maintaining it in that condition. ‘The writer feels we must 
do this to accomplish rea] fuel economy and that too little 
attention has been paid to locomotive upkeep in the past. 
The order must go out to let nothing interfere with keeping 
the motive power in prime, efficient condition. This will 
prove to be a move of utmost economy in the long run, as 
the following will witness. 

On a certain district of a well known road, there was an 
engineman who knew his business operating what is known 
as a regular engine. The district foreman in charge of the en- 
gine was the engineman’s son and, in order to please his father, 
he paid marked attention to the work that was done on this 
particular engine. As a result it was probably in a better con- 
dition than any other locomotive on that road. Then came an 
order placing that engine in the pool. Every engineman on 
the district then ran it in his turn and it received no more 
than the ordinary attention. But for a period of nearly two 
years thereafter it was known as the lightest fuel user on 
the district. As a result of being put in fine condition at 
the outset, it saved enough coal in the ensuing two years to 
pay many times over the initial extra cost of being put in 
that condition. 

There is one item that must be touched upon, however, 
and that is the matter of sand for locomotive use, which per- 
haps should have been spoken of under Operation. At any 
rate, it has much to do with fuel economy and should receive 
more attention. Many a powerful locomotive has been 
allowed to spin and slip along for hours almost helpless, wast- 
ing coal and water—it takes fuel to pump water—for the want 
of a little sand under the driving wheels. On our heavy power, 
sand boxes should be enlarged and the best type of sander 
for the economical and sure use of sand be made a part of 
the engine equipment. 

Sanding engines by hand is also a fuel waste because it 
takes an additional amount of coal to make up the long 
delay and, therefore, mechanical sanding devices should be 
maintained wherever sand has frequently to be taken on. 


Policy of Improvement Too Conservative 


On the whole, railroads have been just a little too con- 
servative in adopting new and improved devices in engine 
operation to accomplish a great deal in fuel saving. Loco- 
motives show less improvement for the time since being 
adopted for general] transportation use than any other machine 
in general use for the same length of time. This has 
probably been due to two causes; first, the cheapness and 
plentifulness of fuel, and second, the difficulty inventors 
have encountered in getting new devices tried out. A more 
progressive policy should be now adopted and new inven- 
tions of promise be tried out carefully with a view to being 
put in use if practical or to developing them and remedying 
the faults of the inventor’s idea. 

I know of a case where a certain type of tank-valve was 
causing a fuel loss by reason of stopping up easily and in- 
terfering with the feed water supply. A new type of valve 
was given a thorough and exacting test lasting for seven 
months. It proved its superiority over the old valve in every 
particular but failed to be adopted on the road concerned 
because other roads serving the same territory were using the 
same old type and it was deemed best not to change for that 
reason. 

This is illustrative of the attitude that must be gotten 
away from. If any improvement is to come, someone must 
cut a little red tape and do some pioneering. 

What has been said under the heads of Operation and 
Mechanical pertains for the most part to train and engine 
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operation. While these are the principal fuel users, there 
are other departments where fuel is used, and, consequently, 
. where fuel may be saved by the application of the two 
principles outlined—the saving of energy by the elimination 
of needless work and getting the most out of the fuel actually 
used. A light burned when not needed, a shaft running 
when not being used and heat turned on when more windows 
are opened than needed for ventilation are some of the 
many ways in which needless work is performed; an efficient 
boiler or steam plant, well maintained and fired by skilled 
men is one way of getting the most out of the fuel used. 
All departments should be watched by competent supervisors, 
all power waste eliminated and methods revised with a view 
to lessening the work performed wherever and whenever it 
can be done without loss of efficiency. 


Personnel 


Although, in looking into the question of fuel economy, 
consideration has been given first to the matter of operation 
and then to the mechanical features, it is not intended to 
convey the impression that they are of more importance 
than the human factor in this great problem. Given 
operating conditions that practically approach the ideal, given 
mechanical attention that is almost perfect, we shall still 
register a failure in accomplished results unless we have 
employees who are intelligent and who have attained that 
degree of skill and interest in their work that will cause 
them to take full advantage of every opportunity afforded 
to save fuel. In order that we may have a set of employees 
who will measure up to the required standard, it would seem 
that we must approach the subject in two ways, i.e., edu- 
cation and selection. 


Education 


As many of the men who will have to do with the sav- 
ing of fuel are old employees already in the service, the 
method of selection cannot be applied to them and the effort 
will, necessarily, have to be confined to education. The 
older employees are naturally conservative, that is, they do 
not change the habits of a lifetime easily and, therefore, 
the effort to educate them, to induce them to drop the old, 
wasteful habits and to take up the newer, more economical 
ways, will have to be carefully considered lest it do more 
harm than good. The writer believes the subject should be 
handled by the use of gentle and constant persuasion rather 
than by disciplinary measures so far as the older employees 
are concerned. In the case of the new employee, such as 
firemen, brakemen, apprentices and all who enter the service 
where thev may go to higher positions, the educational fea- 
ture should be made compulsory by means of carefully graded 
progressive examinations relative not only to the particular 
line of work in which engaged, but also that which pertains 
to the saving of energy and fuel. 

The story of coal, its origin and use, how its elements 
may be combined with those of the air to produce heat, 
how the different combinations produce the different gases 
with their varying degrees of heat when burned, reads like 
a romance if written in a simple manner, free f-om technical 
expressions, so that the ordinary reader mav nderstand. If 
the problem of combustion could be written up by some 
authority in story form like Dr. Woods Hutchinson has writ- 
ten the story of many human ills for the Saturday Evening 
Post I am sure that the tale would be full of lasting interest 
for all employees, young and old, and would eventually re- 
sult in the saving of many tons of fuel annually. As one of 
the means of saving fuel, let us see if we cannot find such a 
writer and then carry his story to every man having to do 
with the burning of fuel. 

In the matter of compulsory fuel education among the 
younger employees, particularly enginemen and firemen, they 
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should be required to acquire a technical knowledge of com- 
bustion to a degree that will enable them to handle fuel in 
an economical way at all times and to know the reason for 
such handling. A large percentage of fuel waste is due to 
ignorance of the simplest laws of combustion. If we can 
dispel this ignorance and impart knowledge in its stead, this 
knowledge will cause action on the part of employees that 
will be almost automatic and which will go far in the matter 
of fuel saving. Men do not habitually do the things that 
they know to be wrong, so if we can educate them as to the 
right thing, they will, in course of time, almost unconsciously 
do that which is proper and right, which in this case, would 
be to handle fuel in a saving manner. 

The educational features should be provided by the com- 
pany and they should be carefully considered in order to 
make them as entertaining and as interesting as possible. 
Text books of easy grade, lectures, moving pictures, slides, 
etc., should be provided, as well as class instruction at 
regular and stated periods. These means of instruction once 
provided, there should be no hesitation in requiring those 
concerned to give full attendance and to keep up the required 
grades at the periodical examinations. 


Selection of Employees 


The writer believes that every railroad should have an 
employing department, the head of which should be an officer 
of general authority and who has been carefully, yes, very 
carefully, selected because of his knowledge and judgment 
of men. This officer should have assistants—not necessarily 
persons employed exclusively for this purpose, for many times 
an officer in other lines would meet the requirements— 
located in every terminal, whose duty it would be to keep 
in close touch with the youth in his community and who would 
talk to and register the names of those likely to make de- 
sirable employees. Then when the time came to increase 
the number of employees during seasonal rushes of business, 
the new men to enter the service could be taken from the 
selected lists instead of being grabbed haphazard from those 
happening to present themselves for employment. 

It is my observation that once a person of the less de- 
sirable class is allowed to begin work, such person is rarely 
eliminated and the entire personnel of the road suffers during 
his or her term of employment. It is imperative that steps 
be taken to prevent the entrance of this class of labor. 

For myself, I believe the time has come when some of 
the intelligence tests should be used in examining an ap- 
plicant for service on our railroads. The Binet test and 
its modified forms, as demonstrated by its use in the Army, 
undoubtedly gives a very definite line on the native intellect 
of any individual and, given a high degree of mentality, 
education will easily develop a highly desirable worker. 
Lacking in primary intelligence, instruction may develop 
those qualities which the applicant has, but cannot increase 
the amount of mentality originally possessed. Intelligence 
is desirable in all classes of employment but is particularly 
needed in train service employees because they are often away 
from direct supervision and in time of stress must have 
that degree of thinking ability that will enable them to act 
on their own initiative, doing exactly the right thing and 
doing it quickly, if they are to be successful for themselves 
and for the road they represent. 

While the idea of raising the standard of the personnel 
of a railroad is here presented with the thought in mind of 
saving fuel thereby, it should be apparent to all that the 
advantage gained will by no means be limited to that alone, 
but will permeate every line of activity of a transportation 
system. 

The giving of prizes to those making the best records 
in fuel saving is not advocated. They are often awarded on 
a very narrow margin between worthy contestants, so nar- 
row that chance or a slightly favorable advantage often de- 
termines the result. They are thereby almost disheartening 
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to those who failed to gain them, but whose effort was equally 
creditable. Small bonuses that can be earned by a majority 
of the employees concerned are, perhaps, more fair. But, 
then, the thought comes that if the conditions of award are 
such that the major portion can win, the minority, working 
under the same conditions and drawing equal compensation, 
should be required to earn the bonus. Thus it, too, becomes 
of doubtful value. If the need of a stimulus is felt, it had 
best be in the nature of profit-sharing in the savings effected. 
However, still better than this would be the investment of 
any amount available for gifts in a manner that would make 
for a still larger saving of fuel. 


Summary 


Summarizing, then, the following is offered as a means 
of securing the utmost in fuel economy: 


Operation 


Reduce grades where feasible. Generally, this is being 
done as rapidly as possible for other reasons than that alone 
of fuel saving. 

Eliminate unnecessary car and engine mileage and terminal 
switching by the appointment of a committee on each rail- 
road, headed by a general operating officer, to study these 
questions and put in effect all economies possible; the 
committees of connecting lines to meet to consider waste- 
ful practices regarding deliveries of cars to each other. 

Overhaul the system of comparative statements and ac- 
counts so as to present no incentive to make movements that 
consume fuel but do not give any actual earnings. Do 
away with making certain overcharges to counterbalance 
shortages. Let the shortage show and make every effort to 
eliminate it, frankly acknowledging that which cannot be 
overcome. Make every fuel charge true and exact so that 
the records will mean something. 

Give careful attention to the make-up of train schedules, 
calJing in representative engineers and conductors on the dis- 
tricts under consideration to give advice as to the proper 
distribution of time, so the run may be made with the least 
effort. 

Overhaul and rebuild locomotives during the slack season. 
Discontinue the practice of keeping a locomotive in service 
until a certain number of miles have been made regardless 
of excessive consumption of fuel due to worn out fireboxes, 
flues or machinery. 

Organize fuel committees—or maintain them where al- 
ready organized—one for each terminal, composed of local 
officials and a member from each branch of the service, 
meetings to be held at stated intervals to receive fuel saving 
suggestions, act on them and see to the enforcement of those 
adopted; one or more delegates from each terminal commit- 
tce together with division officials to form the next higher or 
division committee to handle fuel matters that are beyond 
the jurisdiction of the terminal committees, the whole to be 
headed by a central fuel committee, composed of general 
officers, this committee to make findings in all cases that have 
failed of disposition in the lower committees and to have 
general jurisdiction over all. 


Mechanical 


Maintain locomotives in prime condition, paying par- 
ticular attention to cylinders, pistons and cylinder pack- 
ing; valves, rings and cages, as to fit; keeping the valves 
square; allowing no leaks either in firebox or front ends; 
keeping front ends airtight. Use the brick arch in firebox 
wherever possible. 

See that tenders have sufficient coal carrying capacity with- 
out being loaded to a point where coal falls off to be wasted. 
Keep decks in smooth, level condition so the fireman may 
easily get just the amount of coal wanted on the scoop. 
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Maintain a stop board on the right side of the shoveling 
sheet to keep coal from spilling out the gangway. 

Water valves in injectors should have stems packed tight 
enough so they will stay where set. Feed water supply under 
perfect control makes for less fuel consumption and, in 
this connection, the use of one injector that has sufficient 
capacity to supply the boiler is more economical than the 
use of both where this is frequently necessary. In the one 
case the supply is steady and easy to fire against; the other 
requiring “slugging” to overcome uneven supply. 

Draft appliances and grates should be of such design and 
adjustment as will best take care of the particular kind of 
fuel being used; boilers and flues kept free from scale; 
the latter also to be kept free from soot by frequent cleaning. 

Where roundhouse facilities are short, additional house 
room should be provided as soon as possible. Enormous 
quantities of coal are uselessly consumed keeping engines 
alive and from freezing up during cold weather when they 
must be kept out of doors awaiting orders. 

Close touch should be maintained between yard masters, 
train dispatchers and roundhouse forces to avoid getting 
engines under steam a long time before they are needed. 

Heating and power plants should be of a size that will 
give the required supply without being forced, skillfully 
fired and well maintained. The dense black smoke rolling 
from most of the railroad plants indicates that (a) the plant 
is being forced, (b) is not being fired properly or (c) is in 
poor condition; any or all of which should be remedied. 

All kinds of steam leaks should be stopped. They are 
frequently found on passenger trains, locomotives, heating 
plants—in fact, wherever steam is used. 

Lights of all kinds consume fuel. See that none is in 
use when not needed. Have plenty of ventilation for health’s 
sake but do not try to heat all outdoors during cold weather. 


Education and Selection of Employees 


Both old and new employees must be taught the rules of 
fuel conservation and be required to use them and obey their 
teachings. Persistent carelessness in the use of fue] should 
be treated the same as any other infraction of the rules. 

The best means of instruction should be provided by the 
company and pains taken to make it pleasant for the em- 
ployees required to take it. It should be made available at 
convenient hours, interfering with their earning time not 
at all, and with their recreation hours as little as may be 
consistent with the knowledge they must acquire. 

Firemen and the younger engineers and shop apprentices 
in the machine and boiler departments should be required 
to have some technical knowledge of the science of combus- 
tion. This is equally desirable on the part of the older 
employees, but making it a rigid requirement would probably 
cause a degree of hardship that should be avoided. The 
situation, as to the old employees, will soon work itself out 
satisfactorily as they will gradually leave the service and, 
while in the service, they will pick up and use much of the 
fuel knowledge of the younger men. 

The education of the younger and new employees should 
not be left to chance. Their remaining in the service should 
be dependent on attaining certain markings as to grade, these 
markings to be determined by periodical, progressive ex- 
aminations. 

Prospective employees should be selected in advance of 
their employment by means of an employing department. 
This does not mean that experienced men are not to be 
taken on as new employees. On the contrary, they are 
often valuable acquisitions to the service but should be re- 
quired to pass the same requirements as new men and, further- 
more, they should furnish satisfactory personal as well as 
railroad references. 

New employees should be taken on probation with the 
understanding that they are in no sense a permanent part 
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of the organization unless they show an aptitude for the 
work. It is an injustice to the individual as well as to the 
railroad to allow him to continue long in the service as a 
square peg in a round hole. Lack of success as a railroad 
man does not necessarily denote lack of ability and many a 
railroad failure has been highly successful in other lines. 
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Consequently, both should be willing to sever connections 
for the good of each other. 

Prizes and bonuses for excellent fuel records are to be 
discouraged. | | 

The writer has faith in the use of an intelligence test 
in employing new men. 


Service of 50 Per Cent Cut-off Locomotives 


The Simplicity of Two Cylinders Combined With Advantages of 
Compound and Three Cylinder Types 


By W. F. Kiesel, Jr. 


‘Mechanical Engineer, Pennsylvania System 


as one which, in expansion ratio, approximates the 

compound locomotive, in uniformity of torque prac- 
tically equals the three-cylinder locomotive, and in simplicity 
of parts is the same as an ordinary two-cylinder locomotive. 
The advantages which it provides are materially lower water 
rates and hence lower coal rates per indicated horsepower. 
The maintenance cost will be no greater; in fact, it may be 
slightly less on account of more uniform torque. 

Since for certain advantages in any mechanism, it is 
usually found that there are certain features not so good 
as in the mechanism replaced, it is natural to inquire what 
is sacrificed. The piston pressure will have to be at least 
25 per cent greater than for a locomotive with 90 per cent 
cut-off, which involves an increase in weight of reciprocating 
parts and counter-balance. This cannot be avoided. When 
the locomotive comes to rest with such a crank angle that 
all of the steam for starting must pass through only one of 
the auxiliary ports, it will take about half a minute in the 
worst case to build up pressure equal to boiler pressure 
in the cylinder. This does not happen with sufficient fre- 
quency to be taken into account on road engines. 

The functional design features which differ from the 
ordinary locomotive and which involve little difference in cost 
and weight, are an increase of steam lap on the valve, a 
small auxiliary port cut through the valve bushing—one at 
each end of the steam chest—and a change in the ratio of the 
lap and lead lever to suit the increased lap. 

Based on operation on the road, the average saving of 
steam in heavy service is at least 20 per cent. If an 80 per 
cent boiler is used, the coal saving should also be 20 per 
cent, but with a 100 per cent boiler the coal saving will be 
greater. 

The increase of reciprocating weights, which is the only 
factor of a negative nature that need be considered, will be 
closely proportional to the increase of piston pressure. The 
revolving weights for the main wheels will also be increased, 
since the back end of the main rods and the main crank 
pins must withstand the increased piston pressure. The side 
rods, being designed to slip the drivers, require no modifica- 
tion as the weight on drivers need be no greater. These 
weight increases amount to about 1% per cent of the total 
weight of a heavy Mikado locomotive. 

If the increased piston pressure is obtained by increasing 
the boiler pressure, the weight of the boiler will be increased 
by an equal amount. To keep the same weight of locomo- 
tive, there will have to be a reduction of 14% per cent if the 
pressure is not increased, or of 214 per cent when the pressure 


To 50. PER CENT cut-off locomotive may be defined 
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3: 


is increased, which will necessarily have to be taken from the 
size of the boiler. A reduction of 10 per cent in heating 
surface and the other features governed thereby, will fully 
meet this requirement. 

From experience with simple engines, we know that the 
lowest water rates obtain between 20 per cent and 50 per 
cent cut-off. We also know that for starting, a cut-off of at 
least 80 per cent should be available. Train resistance, 
which the power of the locomotive must overcome, is large 
for starting, but drops quickly with increase of speed up to 
about 21⁄2 miles an hour, and then gradually increases with 
increasing speed. The auxiliary port permits a cut-off of 
80 per cent, but being restricted in size, its effect begins to 
diminish immediately after starting and to a large extent is 
neutralized by wire-drawing at about 214 miles an hour. 


Fuel and Water Rates 


The formula for the pulling power of a locomotive con- 
sists of a coefficient representing the per cent of . boiler 
pressure P available as mean effective pressure, which may 
be ‘represented by the letter C and the engine constant 
PD*?L — W, which may be represented by the letter Y. 
The coefficient C is governed by the expansion ratio E and 
when drawbar pull for starting is involved, it is customary 
to use 90 per cent of the value that would obtain for 
theoretical calculations, based on the work done in the 
cylinders. For simplification P will represent gage pressure 
and not absolute pressure in this discussion. Drop in 
pressure, effect of cylinder clearance and back pressure will 
not be included. This procedure will not affect the results 
materially, since we are dealing with comparisons. These 
comparisons shall cover locomotives of the same type, weight 
and power, which will permit ignoring engine resistance, and 
base power comparisons on cylinder work only. 

The formula for tractive force referred to above is 
T = CY. The value of C for the drawbar pull of a simple 
locomotive in starting is universally taken as .85. For 
tractive force, based on work in the cylinders (not at the 

2 
drawbar) C = For a cut-off of 90 per 
E+ 1 
cent, E = 1.111, whence C = .947, Similarly, for cut-off 
of 80 per cent, C = .889, and for 50 per cent, C = .667. 

The increase of 25 per cent in the value of Y for the 50 
per cent cut-off locomotive may be obtained either by in- 
creased cylinder dimensions, or by increased pressure, or by 
both. 

The following assumptions are based on data, which is 
indicative, but not conclusive: For a locomotive with 90 per 
cent cut-off, C is .947 for starting, and at about 1214 miles 
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per hour it is .85. For the 50 per cent cut-off locomotive, it 
- is .889 for starting, .80 at 24 miles per hour, and .667 at 
about 1214 miles per hour. 

To clearly show the difference between the two principles, 
in concrete form, let us assume the design of a Mikado loco- 
motive to weigh 320,000 lb. in working order, which will 
have 90 per cent cut-off, 27-in. by 30-in. cylinders, 200 Ib. 
boiler pressure and a maximum evaporation of 50,000 Ib. 
of water per hour. 

From formulations given by Professor Arthur J. Wood 
of Pennsylvania State College, in his book entitled Locomo- 
tive Operation and Train Control, the calculated formula 
for tractive force when worked to full boiler capacity for 
this locomotive is T = 1,356,486 — (10.121 + V), in 
which V = speed in miles per hour. The corresponding 50 
per cent cut-off locomotive of equal weight would have 250 
lb. boiler pressure, and a maximum evaporation of 45,000 ìb. 
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Fig. 1—Location of the Auxillary Port in the Vaive Bushing 


of water per hour. Its calculated formula for tractive force 
would be T = 1,261,440 — (7.451 + V). 

Fig. 2 shows these tractive effort curves for comparison. 
The transition curve connecting the line for less than boiler 
capacity with the full boiler capacity line is empirical. 

For full gear operation, when hauling heavy loads, it is 
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readily seen that the relative steam consumption of the 50 
per cent cut-off locomotive is 1.25 x .50 + 90,.or .694, a 
saving of 30.6 per cent of steam. For such operation, this 
would permit making the boiler 30 per cent less in value 
than that of the ordinary locomotive. Since on the equal 
locomotive weight basis it need only be 10 per cent less the 
excess boiler, for slow freight full-gear operation, will 
produce a coal saving greater in per cent than the water 
saving. 

The water saving indicates that the 50 per cent cut-off 
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Fig. 2—A Comparison of the Tractive Force Produced by Loco- 
motives, One with Full Stroke and the Other with Fifty 
Per Cent Maximum Cut-Off 


locomotive working in full gear can go 44 per cent further 
before it must stop to take on water. From the tests of the 
Decapod 50 per cent cut-off locomotive, the formula developed 
for the ratio of the water rate to the coal rate is W + C = 
10.622 — .000104125W. This formula will answer for 
the comparison we wish to make, because the coefficient of 
the second term varies inversely as the value of the heating 
surface. The comparative formule would then be for the 
ordinary locomotive, W ~- C = 10.622 — .000104125W, 
and for the 50 per cent cut-off locomotive, W + C = 10.622 
— .0001157W. | 

If W = 50,000 for the ordinary locomotive and 30.6 per . 
cent less, or 34,700 for the 50 per cent cut-off locomotive, 
W ~ C for the former is 5.42 and 6.61 for the latter, in- 
dicating a coal consumption for the latter of 57 per cent of 
that of the former, or a saving of 43 per cent, or an increased 
radius of operation, before taking on coal of 75 per cent. This 
is the extreme economy, which cannot be realized as an 
average in any kind of service, except possibly in shifting 
service. 

Let us now investigate the water and coal saving, when 
both locomotives are working to full capacity at 20 miles per 
hour. For this speed, the formule for tractive force give 
45,034 lb. for the ordinary locomotive and 45,952 lb. for 
the 50 per cent cut-off locomotive, which, therefore, furnishes 
slightly more power with 10 per cent less steam and coal. 
By placing the values for T for the two locomotives 
equal to each other in the formule for tractive force and 
solving for V, it will be found that the 50 per cent loco- 
motive with a 90 per cent boiler will furnish more power 
for all speeds up to 28.46 miles per hour, at which speed they 
are equal in power, but the former uses 10 per cent less fuel 
and water. 
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| The torque ‘for the 50 per cent cut-off. locomotive is prac- 
tically as uħiform as that of a three-cylinder locomotive with 
crank axle.. A careful analysis of the ratio of maximum to 
minimum tangential pressure for a three-cylinder and a two- 
cylinder locomotive, both with 50 per cent cut-off, resulted in 
a ratio of 12614 per cent for the former and 12624 per cent 
for the latter. Another analysis for the same ratio for two- 
cylinder simple locomotives, one with 90 per cent cut-off, and 
the other with 50 per cent cut-off, and main rods 714 times 
the length of the crank arm, resulted in a ratio of 158 per 
cent for the former and 131 per cent for the latter. 

Figs. 3 and 4 show the tangential turning force exerted on 
the wheels of the Mikado locomotive, assuming a ratio of 
length of main rod to crank of 8.6. Fig. 3 represents that for 
the 90 per cent cut-off locomotive, giving a maximum torque 
of 125.3 per cent, and Fig. 4 that for the 50 per cent cut-off 
locomotive, giving a maximum torque of 113.6 per cent. For 
the latter this would permit an increase in cylinder pressure 
of 10 per cent without increasing thẹ danger of slipping. 

No hard and fast rules can be formulated on account of 
variations in main rod and crank lengths, but from studies 
thus far concluded, the indications are that the ratio of maxi- 
mum to minimum tangential pressure is at least 20 per cent 
greater at 90 per cent cut-off than at 50 per cent cut-off. At 
speed, for earlier cut-off points, the uniformity of torque 
depends mainly on careful arrangement of the valve events, 
based on the weight of reciprocating parts. 

Uniformity of torque decreases the possibility of slipping, 
and tends to decrease the wear and tear of the machinery 
to some extent. Consequently, the ratio of cylinder tractive 
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3—Tangentiai Force Curve for Locomotive with 90 Per Cent 
Maximum Cut-Off 


Fig. 


effort to weight on drivers may be increased, or with the same 
ratio, the slipping will be materially decreased. 

We may expect an average saving of about 20 per cent in 
favor of the 50 per cent cut-off locomotive for slow speed 
and heavy service; a saving of 10 to 15 per cent in fast 
freight service, and a saving of nearly 10 per cent for medium 
loads and high speeds. 

The increased reciprocating weights must be given due 
consideration. For slow speed, the effect thereof is of little 
importance. For high speed, these increased weights are much 
more important. For high speed passenger service, if may 
be assumed that the negative effect of the 25 per cent increase 
of reciprocating weights balances the positive effect of a possi- 
ble 10 per cent saving in coal and water. 

On the other hand, when considering slow speed freight 
service, the effect of increase in reciprocating weights is 
negligible and the saving of 20 per cent of coal becomes 
paramount. 

Four or five years ago extensive tests were made of a 50 
per cent cut-off locomotive on the locomotive test plant at 
Altoona, Pa., which were described in Pennsylvania Test 
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Department Bulletin No. 31.*- The locomotive testețt-was a 
2-10-0 type designed to be capable of furnishing 25 per cent 
more power than the 2-8-2 long cut-off locomotive, with which 
it was compared. Both locomotives were hand fired, were 
equipped with Type A superheaters, and had no feedwater 
heaters. These locomotives may be compared for economy, 
which is not affected by capacity. The maximum thermal 
efficiency for the 2-8-2 was 7 per cent and for the 2-10-0 was 
8.1 per cent. 

In the tests of the 2-8-2, including only four tests above 
60 per cent cut-off and none in full gear, the average coal 
per indicated hp. was 2.83 lb. In the tests of the 2-10-0, 
of which 30 per cent were at 45 per cent and greater cut-off, 
the average coal per indicated hp. was 2.57 lb., a decrease 
of 9.2 per cent, on a basis very unfavorable to the 2-10-0. 
This shows that, under adverse conditions for the 50 per cent 
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Fig. 4—Tangential Force Curve for 50 Per Cent Cut-Off Locomotive 


cut-off locomotive, it still shows a material saving over the 
long cut-off locomotive at its best points of operation. 

The advantages in economy of the 50 per cent cut-off 
locomotive can best be seen from Figs. 5 and 6, copied from 
Bulletin No. 31, on which the steam rates at 140 r.p.m. have 
been transferred from Fig. 6 to Fig. 5 and, correspondingly, 
the 40 r.p.m. line and the full gear cut-off line from Fig. 5 
to Fig. 6. The full gear cut-off line is marked “55 per cent 
cut-off” because it represents a higher mean effective pressure 
than would be realized at 50 per cent cut-off. 

The following remarks relate only to values between 40 
r.p.m. (7.38 miles per hour), and 140 r.p.m. (25.83 miles 
per hour) and tests at water rates not less than 30 per cent 
of boiler capacity. From Fig. 5 it will be noted that the 
highest water rate per indicated horsepower is 19.5 1b., which 
rate cannot be exceeded with the 50 per cent cut-off locomo- 
tive regardless of how the locomotive is operated. From 
Fig. 6 it will be seen that a water rate per indicated hp. 
of 31.8 lb. can be reached with the 90 per cent cut-off. 

Slow freight locomotives are often operated for extended 
periods of time in full gear and shifting locomotives are 
seldom operated otherwise than in full gear. It is customary 
to provide shifting locomotives with relatively larger grates 
on this account. From these tests, it is clear that a 50 per 
cent cut-off shifter should save at least one-third of the water 
which would be used by a long cut-off shifter. This would 
increase its radius of operation per unit of water by 50 per 
cent, would permit reducing the grate area by more than 
one-third, and, if the boiler is not otherwise changed, would 
increase the water evaporation per pound of coal for the 
same power by 25 per cent. The coal saving would be 
more than 45 per cent. At higher speeds and other cut-off 
points, the saving in water and coal is less. 

From these diagrams it is possible to compare any kind 
of operation and determine the economy. The important 


“For a description of these tests see the Railway Mechanical Engineer 
for April, 1920, page 193. 
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Fig. 5—Water Rates of a Decapod Locomotive with Fifty Per Cent Maximum Cut-Off Compared with the Water Rate of a Mikado 
Locomotive of the Ordinary T ype at About 26 Miles an Hour 


ERNIA that they disclose is that the locomotive crew is ab- 
solutely prevented from working at uneconomical water and 
coal rates. 

In Fig. 5 the heavy broken line, representing the 2-8-2 
locomotive at 140 r.p.m. shows that the best water rate is 
17.3 lb. per indicated hp. Correspondingly, the 2-10-0 
indicates a minimum rate of 15.3 lb. per indicated hp., or 
11.6 per cent less. Hence the tests indicate a saving of 
water from 11.6 per cent to 38.7 per cent, showing that the 
estimates in the fore part of this paper are conservative. 

The actual coal saving is dependent on the value of the 
boiler used on the locomotive. It will be apparent that, in 
nearly every case, an oversize boiler can be utilized. This 
would result in a coal saving greater in per cent than the 
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water saving. The boiler for the 2-10-0 locomotive tested 
is an undersize boiler. The minimum coal rate for the tests 
was 2 lb. per indicated hp.-hr. The coal rate did not ex- 
ceed 3 lb. per indicated hp.-hr. for all water rates less than 
52,000 lb. per hour. 

Later locomotives of this type were equipped with the 
Type E superheater, a feed water heater, and a stoker. 
Tests have been made, but the report has not been com- 
pleted. The use of the Type E superheater in the same 
boiler results in greater heating surface. A number of tests 
showed a coal rate less than 2 lb. per indicated hp.-hr., the 
lowest being 1.79 lb., or 10 per cent less than the best 
performance of the hand-fired locomotive with the Type A 
superheater. 
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Fig. 6—Water Rates of a Mikado Locomotive of the Full Stroke Cut-Off Type Compared with Those of a Decapod of the Fifty Per Cent 
Maximum Cut-Off Type at Seven Miles an Hour and at Higher Speeds with Maximum Cut-Off 
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A Mathematical Law of Impact Between Cars 


Conclusion of a Study of the Time of Draft Gear Closures Which 
Began in Last Month's Issue 


By E. M. Richards 


T the conclusion of last month’s installment, it will be 
remembered that, by substituting equation (6) 1 
equation (7) and simplifying, we had arrived at 

dx | 6g(Wa + Wr) 
ee a Rg ef. 
dt V WaW»p i i 

Before this expression can be used in integration, the 
variable f must be expressed in terms of x. This can be 
done as shown in Fig. 2, from the triangular relation that 
the force f at any travel x is to the maximum force Ft, for 
a given impact, at the corresponding maximum travel s? (not 


necessarily the maximum possible travel of the gear) as x is 
to s'. That is 


Or 


3 
Substituting (9) in (8) 
dx 6g(Wa + Wo) 


Se aami 


[ F 
— F's’ — x? ] 
dt WaWv s’ 


dx 6gF’C Wa + Wo) 
= | (r) ] 
dt WaWns 


We now have a differential ore in terms of the gear 


*Since the publication of the first installment of Mr. Richards’ article, he 
has ed our attention to two 17 pogra pmcal errors in the equations as 
they appeared in the November issue ear the top of page 762, where 
equation (2) is substituted in equation (1), the first parenthesis inside the 
bracket was misplaced. The equation should read: 


dx 6 |< dSa (=; + WodbVo W ndSu ) | 
a = = D en 


Wi WwW ndt 
In equation (6), shown in the middle of the second column of the same 
page, two equations are shown as one continucus equation. These should 


have read as follows: 
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g 
WaWbd(Va? — 2VaVo + Vo?) —-— (Wa + Wd). 
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travel x and time ¢ which can be put into shape for integra- 
tion, thus 


taf WoiWns’ dx 
J, 3 6gF’ (Wr + Wo) T Vas’: -— x? 
ee WaWs’ | 
t= sin ~ 1 — =|; Waals eit waite we dieu Boe Sd eee (10) 
6gF’ (Wa + Wo) 
eae 
6gF’(Wa 4+ Wa). s’ 
= Lal 1 WaW b s’ 
De we ee I tN ea ak A Ciel Aine A EE (11) 
2 V6g Wa-+ Wo rP 


Now the maximum gear travel, s', of the given impact is 
to the maximum possible travel of the gear s, as the maximum 
resistance of said impact is to the resistance of the gear at 
its maximum possible travel s, viz., 

s’ F ë s s 
— = — of — = —- 
s F F F 
z 1 
Substituting this and also — X ——— = .113 in (11) 


4 eT ata ee eens (12).............Formulsa 


This formula may also be expressed in terms of work 
taken up by the gears. To accomplish this, the numerator 


s 
and denominator of the fraction — may be multiplied by 


2X 2X sX 12, thus 


. s? 
s 2x2xXsxX12s 2 
sais ES fe a (aes Se Sanne eee E kes (13) 
F 2xX2&s8sxX 12 F sF 1 
2x — X — 
2 12 
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Sei Adee a eS ee a 
But 2 X —— X —— equals. the work taken yp by both 
ED o 1?) = 2 a i i ys 
gears, or E. Whence (13) becomes 3, (Tm, 
ee T iets Moonie | ee S ee ap 
F RE E an < 
Substituting (14) in (12) 
2 Wa Wb st. 


t= .113 (ee ee 
Wa + Wob 12E 


WaWwn 
t = .0327 s c . ss. (15)......Fermula 


(Wa + Wb)E 


The dependability of these formule may be tested by 
comparing the values computed therefrom with the U. S. R. A. 
test results. 

To secure such comparison, the times have been calculated 
with equation (15). This has been used in preference to 
equation (12) because the former, due to the quantity E, 
covering the whole period of closure, tends to average gear 
curve irregularities, whereas equation (12) does not, as the 

s 
evaluation of the latter depends upon the ratio—, which 


ratio obtains at the end of full gear travel and which may be 
entirely different on earlier portions of the curve. 

This equation (15), by using the values of 143,000 pounds 
for W, and W,, as given on page 82,* may be simplified to 


143,000 X 143,000 1 
t = .0327 s EET ER 


143,000 + 143,000 E 


VE 

The values of E used in equation (16) are one-half of 
those in column 19, pages 122 and 123. These halved values 
are taken because substantially half of the kinetic energy in 
the striking car just before impact is taken up by the gears 
and car bodies at maximum gear travel, for the conditions ob- 
taining in the U. S. R. A. tests. The value of E thus used 
includes the work done by the car bodies, as already men- 
tioned, which work must be considered, as the car bodies 
do their share in influencing the time of compression. For 
the same reason s is taken in the formula as the sum of the 
yield of the car bodies and the full gear travels; that is, it 
is the average of the values in columns 12 and 13 plus one- 
half the values in column 14 on pages 122 to 123. 

In this manner were obtained the computed times in Table 
II. In comparing these with actual test values, it should 
be remembered that the formulæ were developed from a 
straight line relation between gear resistance and gear travel, 
as shown by curve a of Fig. 1, that the curves of most of 
the gears do not follow this relation, and that the more they 
deviate therefrom, the more the two sets of values must be 
expected to disagree. Notwithstanding these factors, how- 
ever, it can be seen that in most cases the calculated and test 
figures check within a few per cent. Accordingly, the re- 
liability of the formulæ is established. 

The foregoing formulæ, in addition to furnishing a means 
of closely calculating time of gear closure, also reveal some 
very interesting facts about impact. 


Gear Travel 


For given gears in given cars, the times of all maximum gear 
closures, whether partial or full, are the same when the resistance- 
travel curve is a straight line. 


This is evident from the following: Equation (11) con- 
tains the quantity s, any maximum gear travel for a given 
impact. As shown in equation (9), however, s and its cor- 

*This and other similar references in this article are to the pages of 


the Report of Draft Gear Tests, published in 1921, by the Simmons-Boardman 
Publishing Company, covering the U. S. R. A. tests. 
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we en i 


yYesponding ġëar fesistance f vary. in thé same -preportion; - 


consequently, the change ‘in value of each at different gear, 
travels- cancel, so that the final result is always the same.’ 


_ This is shown it €qijation (12), where it is worked out from 
‘equation (11), and’ it can be seen that the time ¢ for any 
‘gear travel.s is equal to the time to close the gear at. full 


travel s. 


For given gears in given cars, the times of maximum closure 
for various impacts decrease as the gear travel of the respective 
impacts increase when the travel-resistance curve is upward. 


Since, in a straight line relation, where the resistance ,in- 
creases in direct proportion to the gear travel, the time for 
all degrees of maximum gear closure are the same, as already 
shown, it stands to reason that when the resistance increases 
at a greater rate than the travel, as when the curve bends 
upward, the time of closure for different impacts must de- 
crease as the maximum gear travel increases. 

For given gears in given cars, the time of maximum closure for 


various impacts increases as the gear travel of the respective 
impacts increase when the travel-resistance curve is downward. 


This is self-evident, as it is the opposite of the conditions 
of the preceding paragraph. 
The relation between time and distance of travel to different 


points along the path of gear travel during a particular impact 
follows substantially a sine curve. 


This is shown by equation (10) and the movement-time 
curves of the U. S. R. A. tests. This statement must not be 
confused with the preceding discussion. The present state- 
ment concerns the relation between the distance from the 
start of gear travel up to the various points it passes on the 
way to maximum gear travel and the time to reach said 
points during any given impact; the preceding discussion 
covers a comparison of the times to reach the various maxi- 
mum gear travels (not necessarily full gear travel) at vari- 
ous impacts and has nothing to do with the time to reach 
the points passed over on the way to these maximum travels. 
Naturally, on a particular impact, the gear comes to half 
maximum travel sooner than the maximum travel itself. As 
evident from equation (10), the time to reach the half-way 
point is to the time to come to the maximum point itself as 

T T 

the sine“? 14 is to sine'1, or — to —. 

2 

ance-travel curve is a straight line, however, is the above- 
mentioned relation a true sine curve. 


Car Weight 


For given gears in given cars, the heavier either car is made, the 
longer the time of maximum gear closure. 


Only when the resist- 


/ WaWo 
This can be seen from the expression /——— in 

V WoWa 
equations (12) and (15). This relation in Fig. 3 is shown 
with W, as abscissæ (horizontally) and the comparative time 
[Wa 
/— 
V Wb 
— 1 when both W, and Wha are 40,000 Ib.; the curves are 
for car B with weights of 40,000 1b., 90,000 Ib. and 140.- 
000 1b., respectively. To prove the above statement, take car 
B with a weight of 40,000 lb. and car A with 40.000 Ib. 
According to the curve, the ratio is 1; with the weight of 
car B remaining at 40.000 1b. and that of car A increased to 
140,000 lb., the ratio increases to 1.25. In other words, with 
this increased weight, the time of closure increases 25 per 

cent. 


For given gears in given cars, with the sum of the weights of 
both cars remaining constant, the time of closure of a given gear 
5 longest when the weight is equally divided between the two cars. 


of closure as ordinates (vertically) on the basis of 
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This can also be seen from Fig. 3. Take the above case _ 
with car. $ weighing 140,000 `Ib., tar.B 40,000 lb. and she’ 


ratio 1.25. If this weight be equally divided between the 
cars, each will weigh 90,000 lb. and the curves. then show 
the ratio to be 1.50. In other words, the time increases in 
the ratio of 1.50 to 1.25. This, together with a number of 
similar examples, will bear out the statement .preceding this 
paragraph. 

For given gears in given cars, the weights of the cars may be 
interchanged without affecting the time of gear closure. 


/ WaWo 
This is self-evident from the expression /——————. It 

| V WW 
should be noted that, as just mentioned, a change in car 
weight changes the time of draft gear closure, but, as pre- 
viously proved, the time for all degrees of closure for a given 
gear are substantially the same for any particular combina- 

tion of car weights. 


Car Velocity 
Car velocities have no influence upon the time of closure. 


It will be noted that the mathematical considerations were 
started by ascribing any velocities V, and V, to car A and 
car B and these velocities soon dropped out of the mathe- 
matical expressions, indicating that they had no bearing on 
the closure time. Stated in other terms, both cars moving 
around 5, 25, or 50 m.p.h. have the same time of draft gear 
closure. Similarly, the velocity difference between the cars 
does not influence the closure time. The greater the velocity 
difference between cars, of course, the farther in the gears 
will be driven; but as already proved, the times of gear 
travels, whether much or little, are substantially the same in 
each instance. These statements concerning car weight and 
car velocity are only approximately correct. 


Conclusion 


This concludes the studies of the present article. It is 
worth noting in this connection that all that has been stated 
concerning impact between cars applies equally well to im- 
pact between any two bodies, and, consequently, that this 
article is in reality a study of impact in the broad realm of 
general physics itself. 

It should be noted further, that for the first time are given 
herein formulæ for calculating the time of gear closure, a 
classification of the effects of the dynamic resistance-closure 
relation of car weights and of car velocities on this time and 
the comparative times of movement to various points along 
the path of gear travel during any particular impact. 

To the railway man, in particular, the foregoing should 
prove helpful in studying actions in short and long trains, 
both with and without the brakes applied, and to the draft 
gear manufacturer, quite valuable when, contemplating gears 
of new design. 


The North Western “Ploneer,” First Locomotive to Enter Chicago; 
It Arrived on Board the Brig “Buffalo” on October 10, 1848 
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„New Standard Gage for Stee 
| Wheels 


HE Committee on Wheels of the Mechanical Divisian of 
T the American Railway Association, in its report pre- 

sented at the 1923 meeting of the division, recom- 
mended the adoption of a new gage for the measurement 
of service metal on wrought steel wheels to take the place 
of the then standard gage, which has not been found satis- 
factory. The methods of application of the gage proposed 
by the committee were clearly illustrated on pages 458 and 
459 of the July Railway Mechanical Engineer, in which ap- 
peared the report of the Wheel Committee. 

In Circular No. DV 321, issued on November 26, 1923, 
the Mechanical Division announced that this gage had been 
approved by letter ballot and that the necessary changes in 
the Interchange Rules, required in connection with its use, 
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STEEL WHEEL GAGE 
for use in measuring tread thickness, amount of meral fo 
be furned off fread to restore flange contour: and limit ot 
depth and location of witness groove in fonge, Slid flat Spots, 
vertical flanges, chipped rims and oxle collar thickness 


Form of Steel Wheel Gage Recently Adopted by Letter Ballot. 
The Use of This Gage is Required by Interchange 
i Rules Effective January 1, 1924 


have been made and will become effective January 1, 1924. 
The circular calls attention to the fact that measurements 
of service metal on wrought steel wheels for billing purposes 
must be made with the new gage, or an approved equivalent, 
from January 1, 1924, before which time it will be necessary 
for the members to supply themselves with these gages. 

The gage may be secured from commercial manufacturers 
of gages, or may be manufactured by the railroads them- 
selves. Some slight modifications have been made in the 
form of the gage since the publication of the report of the 
committee. The illustration shows in detail the present 
standard form as adopted by letter ballot. 


TuHE Union Paciric has recently been running locomotives on 
passenger trains, through, between Kansas City, Mo., and Denver, 
Colo., 640 miles, where four engines had been required. Prior to 
the change four light Pacific type locomotives were used on 15- 
coach trains with changes at Junction City, 140 miles from Kan- 
sas City; Ellis, 163 miles farther, and Sharon Springs, 127 miles; 
thus leaving a run of 210 miles into Denver for the fourth loco- 
motive. The light, type Pacific engine has. been replaced by a 
heavy type. l . 


Car Inspectors and Car Foremen Compare Notes 


1923 Convention Listens to Inspiring Addresses and Discusses Billing 


and Interchange Rules 


HE feature of the .1923 convention of the Chief Inter- 
T change Car Inspectors’ and Car Foremen’s Associa- 

tion of America, held October 3, 4 and 5 at the Hotel 
Sherman, Chicago, was unquestionably the interesting ad- 
dresses delivered before well attended sessions. These ad- 
dresses, together with the discussion which followed them, 
were not only interesting but inspiring as pointing out prac- 
tical means by which members of the association can co- 
operate in overcoming wasteful practices and improving the 
efficiency of railroad operation. The first address was on 
“Lubrication,” by M. J. O’Connor, special mechanical in- 
spector, N. Y. C., T. A. Ward, district freight claim agent, 
N. Y. C., presented a paper on “Prevention of Loss and 
Damage to Freight,” and there was a joint paper on “Main- 
tenance of Equipment,” by A. S. Sternberg, master car 
builder, Belt Ry. of Chicago, and F. C. Shultz, chief inter- 
change inspector, Chicago. A. J. Mitchner, division gen- 
eral car foreman, Michigan Central, and W. J. Owen, chief 
interchange inspector, Pekin, Ill., read the papers on Car 
Inspection which won first and second prizes in the Rail- 
way Mechanical Engineer contest. 


Election of Officers 


On the last day of the convention the following new of- 
ficers of the association were elected for 1924: President, 
W, T. Westall, special inspector, N. Y. C., Cleveland, Ohio; 
first vice-president, C. M. Hitch, district master car builder, 
B. & O. Cincinnati, Ohio; second vice-president, W. P. 
Elliott, general foreman, Terminal Railroad Association, 
East St. Louis, Ill., and secretary, A. S. Sternberg, master 
car builder, Belt Railway of Chicago. 

Four new members were elected to the executive commit- 
tee as follows: G. J. Charlton, general car foreman, O. S. 
N., Buffalo, N. Y.; E. G. Chenoweth, superintendent car 
department, C. R. I. & P., Chicago; J. G. Bannon, general 
car foreman, C. P., West Toronto, Ontario, and A. G. Rich- 
ards, traveling car foreman, Chicago & Alton, Blooming- 
ton, IN. 

Since changes in the rules of interchange become effective 
January 1, 1924, the discusion of these changes will be pub- 
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lished complete in this issue, most of the addresses being 
printed later. 


Discussion of Interchange Rules 


_ With A. Armstrong, president of the association, in the 
chair the first question raised was regarding the scope of 
the discussion. 

C. F. Straub (Reading, Pa.): I want to offer this motion, 
as a preface to our proceedings, in regard to discussion of 
the rules. The motion was made that all previous docu- 
ments, opinions or discussions of committees reported to in- 
dividual railroads by the secretary of the Mechanical Divi- 
sion, and not later incorporated in the rules as part of such 
rules for interpretation of same or reported as arbitration 
cases, shall be disregarded. Also, that all questions decided 
shall be by vote in open meeting to show the approval of 
this Association, and shall be reported by the secretary to the 
proper committee of the Mechanical Division, A. R. A., for 
action at the next annual meeting or otherwise, and such 
approval by this Association shall be recognized as just a 
proper practice until the decision in regular form has been 
announced by the Secretary of the Mechanical Division. 

The motion was duly seconded and carried. 


Rule 2 


The Committee recommends tħat section (b), third paragraph, of this 
rule be modified to read in accordance with proposed form shown below 
PROPOSED FORM—A leaky tank car shalt have stenciled on both 
sides, in letters three inches in size, adjacent to tbe car number, the words 
“Leaky Tank. Do not load until repaired,” and the owner shall be imme- 
diately notified. Stenciling must not be removed until the tank is repaired. 
EASON—To improve the rule in the han 
the stenciling to be shown on both sides of car 


F. W. Trapnell (Kansas City, Mo.): I understand that 
while we are using this pamphlet which was the proposed 
form from the Arbitration Committee to the A. R. A. Me- 
chanical Division for adoption, they were adopted, and they 
will be practically our rules for the coming year, so I think 
we ought to leave out that matter of proposed, because that 
is what they will be. 

T. S. Cheadle (R. F. & P.): I noticed on one or two 


g of such cars by requiring 
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cars recently it was mighty hard to comply with the rules 
by stenciling adjacent to the number. - There are cases 
where the conditions are such that it is a hard matter to get 
it adjacent. I suppose if you get it as nearly adjacent as 
possible it will be satisfactory. 

Chairman Armstrong: I think it would be perfectly satis- 
factory, if you cannot stencil adjacent to the number, to get 
it as close to it as you can. 


“The Committee recommends that a new paragraph be added to section (f) 
of this rule as follows: 

For inside door protection, the car transfer check as shown on page. 172, 
issued by the road having car in its agrees shall be authority for bili 
against road on which load originated, for cost of adjusting load due to 
absence of, or improper inside door protection, as well as cost of applying 
or correcting such protection. (See Section G. A. A. Car Service 
RU EASON—To conform to joint recommendation of Committee on Car 
Service of the Transportation Division, and Arbitration Committee, 
Mechanical Division, making originating road responsible for absence of or 
improper inside door protection. This recommendation has been approved 
by the General ‘Committee of both Divisions and the necessary changes in 
Car Service Rule 14 were approved | at .the session of the ‘Transportation 
Division at Chicago, April 25, 1923.” 

C. F. Straub (Reading, Pa.): Should we not, at this 
time, clarify that in some way, so there is a general under- 
standing that this. work can be charged for according to 
rules 101 and 107? I make that as a motion. 

T. J. O’Donnell (Buffalo, N. Y.): Our officials had this 
matter under consideration in our Association. The execu- 
tives are to act on this at a meeting in a few days; that is, 
the Executive Committee of our Association, and I wondered 
whether you have given any consideration to it. The prices 
that we charge (the twelve roads that I have the honor to 
work for) are $11 a flat rate for the transfer and $4 for the 
adjustment of lading, net. Inasmuch as this is in our A. R. 
A. rules, I am wondering if we should not recommend or 
at least have an understanding that the labor rates should 
govern, $1.10 on all such work. The A. R. A. adopted this 
as a mechanical rule, and I really think there ought to be 
something from this Association so we will have some 
stable recommendation to give. 

[After an extended argument as to whether this was a 
mechanical or transportation expense, action was taken as 
follows.—Editor. ] 

Chairman Armstrong: We are not getting anywhere, and 
I do not believe you men want to take up an hour or two 
discussing this matter. There is a motion before the house 
that we recommend a flat rate of $3.75 for adjustment and 
$11 flat for a transfer. This motion has been made and 
duly seconded. . 

A. S. Sternberg (Belt. Ry. of Chicago): Eleven dollars 
for transfer does not enter into. the motion; just the adjust- 
ment of the lading. 

Chairman Armstrong: As many of you who will approve 
the rate of $3.75 for adjustment of the load, as we have been 

talking about, for inside door protection, will manifest the 
same by saying “aye”; contrary, “no.” > - 

The motion was lost. 

Mr. O’Donnell (Buffalo, N. Y.): I am going to ask if 
you will consider this motion: The chief interchange in- 
spectors respectfully suggest that the subject matter be re- 
ferred to the Transportation Division, with the recom- 
mendation that an equitable flat rate be adopted, which can 
be agreed upon by that body and will make the matter more 
conclusive and simple to handle. 

The motion was seconded and carried. 


Rule 3 


The Committee recond that section (0) be modified in accordance with 
proposed form shown 

PROPOSED FORM—(o). Cars built after November 1, 1920, will not be 
accepted from owner unless equipped with 6 in. by 8 in. shank A. R. A. 
Standard Type “D” couplers. 

REASON—To prevent the transfer of lading en route and to require 
car owner to comply with the rules. 


A. C. Campbell (N. Y. C. & St. L.): In reference to this 
paragraph (o): Some railroads are practically rebuilding 
a great many cars; that is, putting more than 75 per cent 
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of new material in fhem and stenciling them as being newly 
rebuilt, and the reason of their doing that is that their ‘center 
sills probably did not have the proper spread to take a 6-in. 
by 8-in. coupler, and they wanted to use up their old 5-in. 
by 7-in. couplers. | 

We are having trouble with some of these cars being re- 
fused from the owners under load, some of them with per- 
ishable freight and, under this section as adopted by the 
Association, they can’t be accepted from the owner. They 
can be accepted in interchange from somebody else on the 
road, but they would not be accepted from the owner. Is it 
policy to turn down a loaded car with perishable freight 
just because they have a 5-in. by 7-in. coupler and they have 
a new car, whereas they will accept an old car, probably ten, 
fifteen or twenty years old with a S-in. by 7-in. coupler 
that is not in good condition and go right along? I would 
like to know if the joint inspectors should issue a transfer 
card against that car and allow it to be transferred. 

Chairman Armstrong: The Chair will answer your ques- 
tion as to transfer. There is no provision whatever. 


oo Rule 17 


The Committee recommends that a new section be added to this rule 
to w eae nadas as section (i) and to read as follows: 
he application cast iron wheels cast after June 30, 1924, of nominal 
eiit less than ih 700 and 750 1b., shall be considered as improper repairs. 
REASON—To conform to recommendation from Committee on heels 
to prohibit the use of wheels lighter than the standard of the Association. 


P. G. Zachretz (Soo Lines): I take it from that, that in 
making out our wheel repair card we will have to state both 
passenger car and freight car and the size of the wheels ap- 
plied; that is, the weight of the wheels applied, in order 
to give the ruling line the proper information. 

M. E. Fitzgerald (C. & E. I.): It isn’t necessary for the 
owner to get joint evidence. The billing repair card will 
state that information. 


The Committee recommends that interpretation No. 7 of this rule be 

modified in accordance with proposed form shown below: 

PROPOSED FORM—(7) Q. No change 

A. The substitution of the Schaeffer. patented brake lever connection 
does not constitute wrong repairs. such connection is not standard to 
any of owner's cars, charge for eae should not exceed cost of that of 
owner’s standard. 


Mr. Straub: I move the secretary be requested to obtain 
prices for those Schaeffer brake connections, arbitrary prices, 
so we will know where we stand on those parts. 

Chairman Armstrong: I think that will be taken care of 
by the Price Committee; under the new rules, you will have 
that, so I do not think it is necessary. 


REASON—It is felt that it is reasonable for car owner to accept char 
for this device where used by owner even though not yet applied to the 
particular car in question. 


Rule 98 


The Committee will designate all paragraphs of this rule with letters for 
ready reference. 

The Committee recommends that a paragraph be added to this rule read- 
ing as follows: 

If new cast iron or new cast steel wheels are applied account deliverin 
line defect on wheel or axle or both, owner may be charged for the dif- 
ference in value between new and second-hand wheels, whether or not a 
defect card is involved. Similarly, if new A. R. A. standard axle is applied 
aco delivering line defect on wheel or axle or both, owner may be 
charged for the difference in value between new and second-hand axle, 
gs E or not defect card is involved. 

ON—Owner receives the betterment and would not be penalized in 
ar illed for same. Also, it creates incentive to apply new material 
which is preferred by car owner and because it is in line with rule on 
wrought steel wheels. 


Mr. O’Donnell (Buffalo, N. Y.): While it does not enter 
into the discussion, I think that is one of the best changes 
that has ever been put in the rules, especially where the 
fellow gets finicky and starts looking for cut journals. It 
means about three or four thousand dollars a month in our 
Association that the delivering line will save on that rule. 


Rule 111 


The Committee recommends that the following note be added to this 
rule in order to make it more clear: 


NOTE—In cases where annual air brake cleaning is not performed, 
but triple valve is renewed account of defective body, charge may be made 
for material only. Also in such case if brake cylinder, brake cylinder 
piston or non-pressure head are renewed, account of defective, charge 
may be made for material and labor. 


Rg 


Mr. Jamison: This is the only item that we shall have on 
rule 111.. I dé not want tobe ‘out of order, but it would 
give me 4 great deal of satisfaction if this Association would 
ask the Price Committee fo give us an interpretation in rule 
111, or else an item covering the cleaning of what is known 
as loaded and empty brakes. It is twice the amount of 
work to clean the brakes on these cars as it is on the ordi- 
nary car, and yet we have nothing covering it; there is a 
variety of opinion and, consequently, a variety of different 
charges being made. I think if we were to ask that ques- 
tion now, and it were to be submitted to the Price Com- 
mittee, as soon as possible after the close of this session they 
would perhaps incorporate it in the new rules. 
The motion was duly seconded and carried. 


Rule 112 


Attention has been called to a misprint in Note 1 to this rule as shown 
near top of page 161 of the 1922 Code. | 

This note should real as follows and will be corrected in the first sup- 
plement to the rule issued. 

NOTE 1—These rules are for the purpose of settlement between carriers 
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rules other than those quoted in Circular No. D. V. 283, 
which have just been read? i | 

A. C. Campbell (N. Y. C. & St. L.): I would like to 
bring up the matter of transfer of cars. A great many loads 
are billed out from shipping points that are really recon- 


_ signed in transfer. 


They may be reconsigned a half dozen different times before 
they go out on the line, especially potatoes and such things 
as that. These cars come in off the line, and they will be 
in bad order, which will necessitate transfer of that load 
which was to go forward. They reconsign that load to the 
first road and then another, who is going to issue the trans- 
fer authority against the originating line that it comes from 
or against the line that reconsigns to another line? The 
rule allows that load to be reconsigned as many times as 
they want to on that bill. 

Mr. Schultz: It has always been my personal opinion that 
if the load had arrived at its destination when it was in- 
tended; that is, as far as the delivering line should be re- 
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and between carriers and private lines, for destroyed or dismantled cars 
handled under the rules of interchange, and are not intended to be appli 
to cars of the same particular types in the accounts of individual carriers, 

The Committee recommends that a new paragraph be added as the third 
paragraph ‘of this rule, reading as follows: 

Second-hand trucks used under new car bodies or new trucks used under 
old car bodies shali be considered as of the same age as the car body in 
figuring depreciated value. , 

In addition to the foregoing changes recommended in the Rules of Inter- 
change, the Committee will prepare appropriate revision of rules effected 
by the recommendations from the Committee on Wheels, if the recommenda- 
tions of that Committee are approved by letter ballot of the members. 


Respectfully submitted, 
ARBITRATION COMMITTEE. 


Mr. Straub: Inasmuch as the last paragraph refers to a 
recommendation by the committee on wheels, this question 
may not be out of order, although it may be covered by the 
Wheel Committee, the Price Committee or the Arbitration 
Committee, but nevertheless it is a condition which we some- 
times run into. What allowance, if any, shall be made car 
owner by a company who has ground out slid, flat spots 
on cast iron wheels and replaced same in car, thus resulting 
in possible replacement of wheels at car owner’s expense at 
an earlier date than otherwise? The practice is not recog- 
nized by the A. R. A., but occasionally performed by some 
railroad, and car owner should receive some protection. 

Mr. Wells: Rule 98 fully covers that, and the car owner 
is fully protected. It is true the wheels would not have 
been removed only for the slid flat spots, but, at the same 
time, the owner is deriving the benefit of the new wheels, 
and I cannot see any reason why Rule 98 is not optional, 
because the difference in value will be charged between the 
defective and the new wheel. 

Chairman Armstrong: Do you wish to take up any of the 
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sponsible for it. But in handling it through the traffic peo- 
ple, they decided the car had not arrived at its destination 
and was subject to reconsignment, where it was originally 
loaded and the transfer order should be issued against the 
originating line. 

M. W. Halbert (St. Louis, Mo.): In St. Louis, we have 
the reconsignment rule. The roads are bringing the cars into 
the originating line in bad order, when they have not reached 
waybill destination. What I mean by that, if the car hit 
the line that is going to handle the car instead of reaching 
its regular destination it would receive a reconsigned order, 
and the party accepting the reconsigned order is responsible 
for the transfer; but if the car had not reached its waybill 
destination, the originating line is responsible. 

To make it a little more clear, the car is billed to a line, 
and perhaps the billing will show a point on that line, but 
the car is received and reconsigned to another line. Now, is 
the road that reconsigned it responsible, or the party to whom 
we reconsigned the order? 

Chairman Armstrong: Mr. Schultz answered the ques- 
tion as to the responsibility of the car being so handled, and 
I merely bring up the thought that the defects for which the 
car is transferred are old defects from the originating line 
and not new defects from the intermediate. 

Mr. O’Donnell: When we have a number of cars in our 
district destined to the switching line, the industrial man on 
the switching line will reconsign that car with lumber or 
other commodities, and we always make the road bringing in 
the car be responsible for the transfer to the second line that 
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transfers it, with the approval of the agent, so they under- 
stand it. l l E | 
Chairman Armstrong: I think it is the general practice. 


Rule 107 


T. S. Cheadle (R. F. & P.): If I am in order, I would 
like to ask the question on rule 107. On page 148, item 
417 A, it says: 

Underframe, steel (repair type) or continuous metal center sills to which 
are secured metal body bolsters or metal or wood cross ties, first application 
or R. & R., includes R. & R. of underframe or continuous metal or con- 
tinuous metal center sills for removal or repairs to top gusset plates over 
cross ties, center girders, bolster stiffeners, or other parts of underframe 


(excludes R. & R. or R. of flooring) (add jacking of car when necessary) 
27.0 hours on ordinary car; 37.0 hours on refreigerator car. 


This price, as I understand it, covers the R. & R. and the 
steel underframe to make repairs to the portion mentioned. 
There have been a number of cases on my line where it was 
necessary that a steel underframe of this class be put at one 
end of the car to make certain repairs. I want to ask what, 
in the opinion of the members who investigated these, should 
be the charge. Should it be a reduction of one-half, or 
should it be on a bolt, nut and lock basis, or what charge 
can be made? 

Chairman Armstrong: Will some gentleman answer Mr. 
Cheadle’s question ? 

M. E. Fitzgerald (C. & E. I.): I think you are entitled 
to full charge. However, if you saw fit to reduce that 
charge, I do not believe anyone would kick any in receiving 
it: I donot think it would exceed the total labor charge, but 
if you see a manner in which you can expedite the work on 
your line, you do not need to go into full details of perform- 
ing the operation. 


Loading Rules 


Mr. O’Donnell: We have three or four important changes 
in the loading rules, one in particular that I think Mr. 
Rogers, of Youngstown, has brought out, proposed revision 
of Rule 28. This is the proposed form: 


Bearing pieces must never be placed between bolster and end of car, 
unless special provision is made therefor and detailed instructions given. 
When there is but one bearing piece on the car, it must be placed at least 
twelve inches from center of bolster toward center of car. 


This is the additione 


Sliding pieces should preferably be placed over the car body bolster, 
ut in case of flexible material, in order to obtain the required four inch 
clearance from floor of car, the sliding piece may be placed not more than 
eighteen inches ahead of center line o bolster on cars of steel or steel 
underframe construction. 


The Loading Rules Committee has put in this recommenda- 
tion generally for new cars: 


All drop end gondola cars to be equipped for the reason they are replaced, 
etc. 


What I want to bring out is that we are losing a lot of $12 
or $15 end gates, due to the fact that when they unload the 
commodities at the steel plant, they find that in some other 
part of the car. I think it is an injustice to the owner to lose 
the end of a good 50-ton car in the way they are being lost, 
and this appealed to me. Of course, the Loading Rules 
Committee recognized that fact, but it is deplorable the num- 
ber of end gates that come home to the owner in that con- 
dition. 

Mr. Fitzgerald: I would like to get an expression from 
the chief interchange inspectors as to whether or not, in case 
of twin or triple shipment of piling, in moving through an 
interchange, it is found that one of the brake staffs is entirely 
missing. The rules, of course, provide that you only need 
one brake shaft in twin or triple movement, and in loading 
the car they take the brake shaft off and are supposed to 
fasten it to the car. But assume now this equipment is miss- 
ing (the brake shaft), is it a cardable defect? 

W. R. Rogers (Youngstown, Ohio): I would say if vou 
have removed the brake shaft to facilitate the accommodation 
of the load, it surely is a cardable defect, in accordance with 
A. R. A. rule 32. 
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Mr: Fitzgerald: I do not agree with the gentleman. I 
would like to get an expression from the chief interchange 
inspectors as to whether they think it should be cardable in 
interchange. I am now speaking of the fellow who loads 
the car, wired it securely to the car, but in transit it has 
become lost. i 

Mr. Campbell: In the Twin Cities, we do not card for 
them unless we know it is a known theft of the brake shaft, 
because that brake shaft may be somewhere in that load, and 
I do not see why we should apply for it. We do not in 
St. Paul. 

A. Herbster (N. Y. C.) : The rule covers very plainly ma- 
terial missing, removing or cutting out parts of car to facili- 
tate loading or unloading. If you are going to card for 
missing brake shaft, you have to card for missing door pro- 
tection. 

Chairman Armstrong: Are there any other questions on 
the loading rules? - 

S. M. Anderson (No. Pac.): I would like to ask the bill- 
ing men of the association their understanding of the word 
“correction,” paragraph “C” of rule 92? If the bill is re- 
turned having charges in excess of 10 per cent, you may 
return it, but I would like to know if the bill has to be 
corrected what the authority will do. Itis my understanding 
that the bill must be corrected in accordance with the rules, 
but so many of them return them and claim that the authority 
is sufficient. 

Mr. Pyle (So. Pac. of Mex.): We handle a good many 
cases of this kind. I think it is right under the rules we 
have. I know we have to return the bill if the amount is 
more than 10 per cent and insist on the bills being corrected, 
although I do not handle anybody’s bill that way. If I 
return his bill and it amounts to more than 10 per cent, and 
he sends me a counter billing authority, I am perfectly satis- 
fied with it. 

Livingston Martin (B. & O.): I agree with Mr. Pyle. The 
A. R. A. recognizes the counter billing authority. At the 
same time, I believe, technically under this rule, you could 
force the correction of the bill. But I want to say you are 
getting awfully technical if a man sends you a counter blank 
authority and you send a bill back and insist that it be 
corrected. 

Mr. O’Donnell: In loading brick in rough freight cars, 
would it be permissible, if we find the doorway in distress, 
to charge the originating road with the cost of putting in the 
commodity or placing it back so it would not reach the 
door ? 

Mr. Schultz: The principal part of the rules regarding 
how bricks are to be loaded, is based on a 60,000-lb. ca- 
pacity car. If you try to load 100,000 lb. of brick they won’t 
stay in the car. In case the load exceeds the stated amount 
and bricks came in contact with the door, is door protection 
required ? . 

Mr. O’Donnell: I penalize the delivering line when the 
door is in distress. I feel our association, or the A. R. A. 
rules permit charging for any such work, irrespective of the 
prints that Mr. Schultz refers to, but we always report it 
back to the fellow who loads it to use more caution in 
loading. 


Other Business — New Members 


B. F. Jamison (Southern): We are a committee to go out 
and get new members. I have not done, this year, quite as 
much as I did last year. I think brother Elliott expected 
more of me, but circumstances prevented me in some way 
from doing that. Now those circumstances are changed, 
and I am going to try to do some real good work on getting 
members for this association. | 

The dues are $3.00 a year, no application or initiation fee, 
and the member receives the Railway Mechanical Engineer, 
to my mind the best publication he could get, for 12 months 
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and a printed copy of the proceedings. During the year, I 
have heard such expressions as this, “One paper in those 
proceedings is worth 10 times the membership,” and it is. 
Gentlemen, one copy of the Ratlway Mechanical Engineer, 
properly used, is worth it, and yet you are going to get 
12 copies. ¿ 
You have a splendid argument. You are not taking away 
anything from any man when you ask him to join the Chief 
Interchange Car Inspectors’ and Car Foremen’s Association 
and pay $3.00 for his membership; you are giving him some- 
thing and giving it to him richly. 
= Chairman Westall: You have heard the remarks made 
by Mr. Jamison, and I hope all of you feel the way he does, 
and when you return home that you will not wait until next 
year to get these members to come into the association, but 
as soon as you return, go after them and see if we cannot 
increase our membership next year to ONE THOUSAND. 


Lubrication 
By M. J. O’Connor 


Special Mechanical Inspector, New York Central 


Some of the chief interchange inspectors and car foremen 
on the various railroads have well said that lubrication is 
a very broad question. For example, the heating of journals 
is invariably charged to lubrication, whereas we know that 
the following conditions, which lubrication will not overcome, 
are conducive to the heating of journals: 

(1) Slid flat wheels and: shelled wheels, which are caused 
by air brake conditions. 

(2) Broken oil boxes and tipped oil boxes—the latter 
condition being caused by worn pedestals and oil boxes on 
passenger equipment cars. 

(3) Broken truck springs and weak truck springs under 
freight cars are also conducive to the heating of journals, as 
under these conditions we do not have side bearing clearance 
on the side of the truck. 

(4) Excessive slack in draft gear, particularly under 
freight cars increase service shocks, while cars are enroute 
in trains, thereby disturbing the conditions in the contained 
parts of journal boxes under such cars. 

Waste Grabs—During the past year, the question has been 
asked, What is a waste grab? 

A waste grab consists of one or more strands of waste that 
separate from the body of the packing in the journal box, 
and when this occurs, the waste will, under ordinary service 
conditions, become wedged between the journal and journal 
bearing. 

The service conditions that contribute in developing a so- 
called waste grab consist of shocks at high and low rail 
joints, heavy application of air brakes and fast speed over 
railroad crossings, these’ being causes over which we have 
not positive control. However, during the past few years 
the following methods have been adopted with a view to keep- 
ing down this apparent cause of journal heating. 

Journal box packing is applied in one mass, allowing the 
strands to hang down outside the mouth of the journal box, 
always adding more packing before placing the hanging 
strands inside the journal box flush with the inside face of 
the collar of the journal. This has greatly reduced waste 
grabs. 

The lining of journal bearings also enters into developing 
so-called wipers or waste grabs, particularly so where the 
lining is recessed more than 1/32 in. on the side, and, for 
this reason, only within the past year, we insisted on our 
bearings being lined along these lines. 

The continuation in service of mongrel types of wedges, 
including the solid back when worn flat, contributes in de 
veloping waste grabs, for the reason that such wedges will not 
allow the bearing to slide laterally with the journal when 
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worn down, so that the full bearing surface of the brass rests 
on the journal, resulting in excess friction, and where loose 
strands of waste happen to be on the surface of the packing, 
most anything may happen under these conditions. 

Journal Bearings—During the past year, a power boring 
machine for use in broaching journal bearings was installed 
on a coal producing division, where approximately 1,000 
cars of coal are loaded per day, and since the installation of 
this machine, the journal failures, particularly under cars 
re-wheeled or re-brassed, hgve been reduced more than 75 
per cent. 

Journal bearings having end wear more than 1/16 in. on 
either the collar or fillet end should not be relined. Also 
journal bearings which show indications of wedge wear on 
the backs or sides, even though it be but 1/64 in., should not 
be relined. | . 

Furthermore, journal bearings that are found in condition 
for re-lining should have the old bearing surface bored, for 
the reason that the surface, after the lining is removed, is 
more or less oxidized, and the re-boring is absolutely neces- 
sary in order that the tin will properly cling to the surface. 

At the present time, the average thickness of the brass 
back on journal bearings is approximately 74 in. minus 
the babbitt lining. Therefore, it can readily be seen that to 
obtain a good clean surface in the re-lining of old brasses, 
it is found necessary to reduce this thickness from 1/32 in. 
to 1/16 in., and this, in my opinion, further weakens the 
brass back. | 

More than a year ago, some passenger equipment cars 
operating in very fast trains, were equipped with 9 in. bear- 
ings, the backs of which were 1 in. in thickness. A close 
observation was kept of these cars, with the result that after 
these bearings had been in service one year, making approxi- 
mately 120,000 miles, they showed little, if any, end wear, 
and the lining wear was hardly noticeable. Therefore, I 
believe that increasing the thickness of these bearings 1% in. 
(the thickness being added to the back and sides) is a step in 
the right direction, as we have found that the present stand- 
ard journal bearing wedge properly fits this so-called thick 
back brass. 

I would also recommend that the panelling on the backs 
of journal bearings, which consists principally of the name 
of the railroad, pattern number and size,. be discontinued, 
these markings to be placed on the sides of bearings, as the 
present method of marking these bearings on the brass back 
further reduces the strength of such bearings. It has been 
found that the stamping of these marks does not, in all cases, 
produce as good a bearing surface as the bearing with the 
plain back. 

All passenger equipment cars should have truck sides 
stencilled, showing the station, month, date and year when the 
boxes were last jacked, bearings examined and boxes re- 
packed, as it has been found, where this practice is in vogue, 
it affords the railroads who maintain men exclusively to cover 
this particular feature of the work, an opportunity to know 
whether or not the journal box and contained parts under 
such cars are in serviceable condition. 

The jacking of journal boxes and examination of bearings 
should be done at least once every six months, particularly 
on cars not making a shop movement, this work to be per- 
formed where terminal facilities will permit. 

Journal Bearing Wedges—Too much importance cannot be 
attached to the journal box wedges. For example, a few 
years ago, our railroad was averaging 27 per cent defective 
journal bearings removed from journal boxes during a certain 
period, and of this total, more than 60 per cent were removed 
on account of cracked linings, whereas, during the first six 
months of this year, notwithstanding that we have about 
doubled the number of boxes jacked up, the defective bear- 
ings have been reduced to 17 per cent and the cracked linings 
to 31 per cent. Therefore, these improved conditions simply 
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mean more service wear from the journal bearings and less. 
heating of journals. 
_ Use of Material—Great care should be exercised in the 
handling of the oil used in the lubrication of car journals, for 


the reason that the oil company who manufacturers this ma- | 


terial tells us that the oil used during the summer season is 
heavy, while the oil used during the cold weather season is 
of a lighter quality. 

Our past experience has fully demonstrated that requisi- 
tions for summer car oil should be made March 1, for use 
in April and succeeding months until September; requisitions 
for winter car oil should be made August 1, for use in Sep- 
tember and succeeding months until April. Winter oils re- 
maining on hand April 1 should be used with summer oil in 
the proportion of half and half until disposed of. 

When consignments of oil are received, that on hand should 
be placed so it will be used before shipments received later. 
This obviates the carrying of oils into the season for which 
they are not intended, and care must also be taken in order 
to avoid having a surplus of unseasonable oil on hand at the 
change of seasons. 

Cleaning of Oil Tanks—Oil storage tanks must be cleaned 
every year, and this is best done when changing from one 
season’s oil to another. 

In conclusion, I would say that all of the features in con- 
nection with lubrication and the care of journal boxes, as out- 
lined, can be obtained only by eternal vigilance and hearty 
co-operation on the part of the car department forces. 


Discussion 


Chairman Armstrong: Will you kindly sian or give 
us some idea of what this boring machine is? I infer, from 
the paper, that boring is done prior to the relining. This 
work is done, as I understand it, on old brasses prior to re- 
lining. What is the nature of the machine? 

Mr. O’Connor: It just bores out the old surface in order 
to obtain a clean surface. 

Chairman Armstrong: That does away with the old and 
much used method of throwing them into the fire and burn- 
ing it out. | 

Mr. O’Connor: Absolutely. 

G. P. Zachretz (Soo Lines): The Soo Lines have ma- 
chines at all of our important stations, where we use them for 
boring out or broaching out the new brasses to get a perfect 
bearing; also all good second-hand brasses we put through 
this machine and bring them back to a proper size for bear- 
ings to fit the journal, that is, the A. R. A. sizes. We find 
that by using this machine, we can bring back a great many 
second-hand brasses and put them back in stock. That is 
more particularly true of passenger brasses. When we change 
wheels under a passenger car, we take those brasses and, in- 
stead of trying to fit them, as I have seen people do, we put 
them through this machine and use them back as new stock. 

I would like to ask the gentleman who read the paper if 
he has found, by actual experience, that the lettering, stencil- 
ing on the back of the brass has actually reduced the strength 
of that brass so that it would noticeably cause cracked 
brasses ? 

Mr. O’Connor: Yes, positively. In other words, when 
those so-called panelings or markings are put on the backs 
of bearings, they are counter sunk, aren’t they? That weak- 
ens the brass. 

A. Berg (Erie): I would like to ask Mr. Zachretz if, when 
broaching second-hand bearings, he experienced any trouble 
of the lining breaking on account of having become hardened 
while they wear; if in that process he loses any number of 
bearings? 

Mr. Zachretz: I will say, in answer to Mr. Berg, that 
we have not experienced any such trouble. As a matter of 
fact, we have taken brasses from passenger service, broached 
them out and put them back in passenger service with very 
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good results. In our St. Paul E we have. kept the record 
of a number of cases where we have treated brasses in this 
manner, and we have found the brasses would wear out as 
second pair of wheels and yet be good brasses. 

Of course, when we machine that brass out, we lose a cer- 


tain amount of the babbitt metal, and then when we put that 
on, to another journal and wear. another pair of wheels out 


with it, we are a little leary about ‘machining it a second 
time and putting it back in passenger service, but we have put 


such brasses back in eae service and we have not noticed 
any bad results. 


Mr. Spangler (Frisco): F would like to ask Mr. O’Connor 
if he is broaching second-hand journal bearings and applying 
them to foreign equipment? 

Mr. O’Connor: Positively not. 

Mr. Spangler: Has the committee ruled it would be proper 
to bill the car owner for the broached car bearing? 

Mr. O’Connor: Not that I know of. 

Mr. Herbster: I just heard a gentleman say he would not 
think of broaching out a second-hand bearing and put it 
back on passenger service, but he would on freight service. 
Now, L do not doubt but he realizes that freight cars run as 
fast as passenger cars in this country, at least on a good 
many railroads, and I believe the railroads are going too far 
in the reclaiming of journal bearings. You cannot take a 
bad thing and put it back in another thing without causing 
trouble to somebody else. You may not notice it yourself, 
but the other fellow does and the fellow who runs the fast 
trains has trouble with that and a good many more things. 

Now, in regard to jacking up freight cars: The company 
which I represent has done that for sometime on its own cars 
and had to finally come to it on foreign cars on the fast 
trains. It is surprising the number of worn, cracked and 
pitted bearings that we are obliged to remove in order to get 
the trains over the road in the short schedule they give us. 

We take any train that comes into any of our yards from 
any connection, in fact, from our own rails, and go over it 
and jack up any number of cars and remove sometimes only 
one, sometimes none, and, in some cases, eight journal bear- 
ings, and perhaps then find a pair of wheels with a seamy 
journal or an unevenly worn journal. We are trying to do 
everything possible, in order to get the car over the road, and 
I would like to see this association go on record as discourag- 
ing the reclaiming of second hand bearings. 

A. J. Charlton (O. S. N.): I heard Mr. O’Connor read 
his paper, and there were several things which I think we 
ought to take exceptions to. First, as I understand, the ma- 
chine he talks about, using the old brass for the purpose of 
getting the clean surface to revamp it; the second is to broach 
the brass to get a crown bearing on the finished brass. 

I happened to be in a locality where the company makes it 
a rule to broach all brasses used, and I think our friend, 
Mr. O’Connor will substantiate what I say, they have more 
trouble than the road I represent, which does no broaching 
whatever. 

Mr. Graham (Galena-Signal Oil Company): Some mem- 
ber said that in the spring and in the fall, on account of 
changing the oil, was the time they had the hot boxes. I think 
Mr. O’Connor will bear me out in saying that, on the New 
York Central Lines, since they started to jack up the boxes 
and examine the wedges and brasses, etc., on their passenger 
equipment, they have not had any epidemic in the fall or 
spring, but previous to that they always had epidemics. 

If the mechanical defects are kept down, you are not going 
to have very much trouble with hot boxes on either freight 
or passenger cars, in my opinion. 

D. P. Crillman (M. C.): We very frequently find cars 
equipped with steel wheels, and one of the wheels turned 
down practically to the limit. What effect would that have 
in hot boxes when we have a tipped truck? 

Mr. O’Connor: That would be conducive to journal heat- 


ing, for the reason you would throw the weight on the low 
wheel. Particularly while the car is enroute on trains. The 
body bolster would be tipped and the truck would not curve 
properly. I was glad to hear that brought up.. 

I talked with a man a month ago on that same condition. 
On a four-wheel truck, the inside pair were of perfect thick- 
ness and the other were of the minimum thickness, and that 
is surely conducive to hot boxes. 

Chairman Armstrong: As has been stated, eternal vigi- 
lance is, in my opinion and from the consensus of the dis- 
cussion, the only thing which will tend to eliminate or reduce 
hot boxes. We have heard this splendid paper and this dis- 
cussion. Let us go home and profit by it, let us not forget 
what we have heard. 


Recent Decision of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will prrint abstracts of deci- 
sions as rendered.) 


Time Limit for Making Repairs 


On September 25, 1916, the New York Central issued 
a defect card covering five metal side stakes bent, one metal 
end sill bent and one push pole pocket broken, on Bessemer 
& Lake Erie car 35366. It was reported that this damage 
was due to unfair usage. On April 28, 1921, the Bessemer 
made the repairs covered by the defect card and rendered 
a bill against the New York Central. The New York 
Central objected to the charge on the grounds that the re- 
pairs had been made two years from the date of the first 
receipt of the car on the home lines. It claimed that the 
charge should be cancelled. The Bessemer & Lake Erie 
refused correction, contending that in the case of this car 
the present two-year restriction upon defect card did not 
apply to this card as it was issued prior to the establish- 
ment of the two-year restriction. It further contended that 
in this case Rule 5 should not govern as its application 
would be retroactive and therefore illegal. 

The Arbitration Committee decided that the time limit 
for making repairs, specified in Rules 5 and 94, as well as 
the time limit for rendering of bills, as specified in Rule 91, 
became effective at the time these requirements were in- 
corporated in the rules and that they cover all cases regard- 
less of the date of the defect card, billing repair card or 
joint evidence card. The rules in effect at the date of 
defect cards for billing repair cards are effective only in 
so far as prices, responsibility, etc., are concerned.—Case 
No. 1273. New York Central vs. Bessemer & Lake Erie. 


Final Cost of Repairs Exceeds Rule 120 Allowance 


The Detroit & Toledo Shore Line car No. 249 was for- 
warded by the New York, New Haven & Hartford to its Oak 
Point repair yards on November 14, 1920, for repairs, claim- 
ing that it was in a decayed condition. Inspection by the 
New Haven at Oak Point indicated that the car could be 
Tepaired within the labor allowed under Rule 120. The New 
Haven claimed that as the work progressed, hidden defects 
developed, which brought the labor charges above the allow- 
ance under the rules, up to $108. The ultimate charges 
amounted to $126.48, a bill for which amount was submitted 
to the Detroit & Toledo Shore Line for payment. This bill 
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was rejected on the grounds that the car had not been re- 
ported under Rule 120. Counterbilling authority was, there- 
fore, issued by the New Haven for $55.44, of which $18.48 
was applied for labor and $36.96 for material, to bring the 
amount of labor within the limit prescribed by Rule 120. 
The Detroit & Toledo Shore Line still declined to pass the 
bill as rendered, even with the offset authority, claiming that 
from the nature of the repairs, it was indicated that the car 
had received rough usage as outlined in Rule 32. It took 
the position that the footnote of Rule 43 was designed as a 
protective measure to car owners against the abuse of equip- 
ment while in the possession of the handling road, and further 
that in the functioning of Rule 120, the car owner must, as 
a basis for decision and in recognition of the protection and 
equity sought by the rules, be furnished with at least some 
conclusive evidence to enable a fair, equitable settlement be- 
tween the parties to the controversy. 

The decision of the Arbitration Committee was that “the 
principal repairs consisted of two center sills spliced at both 
ends; four center sill fillers renewed; two end sills renewed; 
two draft timbers renewed, 32 pieces of flooring renewed. 
The owner’s contention of unfair usage is not sustained. The 
case should be settled on basis of Arbitration Decision No. 
1,053.”—-Case No. 1,271, New York, New Haven & Hart- 
ford vs. Detroit & Toledo Shore Line. 


Where Wrong Repairs Are Claimed Joint Evidence 
Is Necessary 


Wheeling & Lake Erie car No. 29,110 was repaired at the 
Trenton, Mo., shops of the Chicago, Rock Island & Pacific 
on June 2, 1920. The billing repair card showed that one 
Westinghouse H-2 triple valve had been applied to the car. 
The Wheeling & Lake Erie did not procure a joint evidence 
card when the car first arrived on its line. However, a billing 
repair card from the New York Central, dated July 30, 1921, 
showed that it had applied one K-2 triple valve to the car 
and an H-2 triple valve, stenciled T. R. 60, R. I., had been 
removed. This, it was claimed, also showed that the car was 
stenciled for a K-2 triple valve. The Rock Island refused 
to issue a defect card to the Wheeling & Lake Erie covering 
wrong repairs, on account of the absence of a joint evidence 
card. It also claimed that the New York Central billing 
repair card could not be considered valid as it was not the 
billing repair card of an intermediate line. The owners 
brought to the attention of the Arbitration Committee that it 
had rendered a decision on November 10, 1921, reading as 
follows: “If a repairing line knows that it made wrong 
repairs, it should promptly issue a defect card without re- 
quiring joint evidence; defect card should be attached to the 
car at the time wrong repairs were made.” The Rock Island 
stated that its records in this case were destroyed when the 
shops at which the repairs had been made were burned. 
Therefore, it neither denied nor accepted the responsibility 
at any time, but held that the Wheeling & Lake Erie had no 
right to present the claim, as it had no admissable evidence 
to show that the Rock Island was responsible. It contended 
that the Wheeling & Lake Erie’s claim must be denied or 
else the definite provisions of Rules 12 and 90 should be 
stricken from the Interchange Code. 

It was the decision of the Arbitration Committee that a 
“wrong triple valve is an item that should have been readily 
discovered when the car was on the home line, and therefore 
the New York Central billing repair card cannot be consid- 
ered under Rule 90 for the reason stated in Arbitration Case 
No. 1,167. In any such case, however, if the repairing line 
is convinced that it made wrong repairs. it should not hesitate 
to use defect card in accordance with the spirit of Rule 87.” 
—Case No. 1,270, Wheeling & Lake Erie vs. Chicago, Rock 
Island & Pacific. 
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Efficient Tools Used At Milwaukee Car Shops’ 
Description of Several Tools and Devices a Proved Value in | 


Speeding Up Car Shop Work 


By C. Petran 
General Machine Shop Foreman, Chicago, Milwaukee & St. Paul, Milwaukee, Wis. 


SHOP with up-to-date machinery but not provided 
A with special tools for this machinery will be a dismal 
failure both in efficiency and productiveness. To get 
maximum output car shop machinery should always be pro- 
vided with the best of high speed steels for all wheel borers, 
axle lathes, coach wheel turning lathes, engine lathes, planers 
and shapers. High speed drills are essential for drill presses 
and the best carbon steel for threading dies in bolt cutters. 


Fig. 1—Lever-Operated Drili Press Can ‘Be Taken to the Job 


The following descriptions pertain to special tools and 
what they have accomplished in production at the Milwaukee 
shops of the Chicago, Milwaukee & St. Paul. 

Portable Hand Lever Press Drill. This tool (Fig. 1), 
made from a Liberty air motor stand, is merely an improve- 
ment on what a machinist would call an “old man.” The 
feed was formerly operated by air but this arrangement 
proved a failure. As a result the idea was conceived of 
making a lever-operated drill press. The air feed was re- 
placed by lever attachments with an air motor, capable of 
drilling up to 13/16 in. holes.’ The illustration shows the 
machine as used on the repair tracks and in the coach shop. 
Here it is taken to the job, instead of the job to the drill 
press. This type of drill is also provided on benches and 
posts in different departments. 

Rivet Busters. Since receiving the blue print of the origi- 
nal buster we have put on an improved valve, a safety first 
spring to hold the chisel in place, and removed 21 parts. 
Originally each buster had over 50 parts to it. Now it has 
less than 30. These rivet busters reach further under a car 
and are half the weight of most machines. They also strike 
a harder blow. 

Air Jacks. This jack (Fig. 2) is indispensable on a track 
that has many cars to jack up. By placing this jack under 
the draw-bar any light car can be jacked up in a few minutes 
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*Abstract of a paper read by Mr. Petran before the Chicago, Milwaukee & 
St. Paul car department staff meeting at Milwaukee, Wis. Pictures of the 
various tools were thrown on a screen for the benefit of the assembled car 
foremen. 


with two men, thereby eliminating two men and saving half 
the time. 


Double Grinding Wheel Stand. If a casting or forging 
requires a little to be taken off the end or side, filling and 
chipping is a long job but with a grinding wheel near at 
hand the casting can be fitted in a short time. A double- 
wheel, belt-driven grinder has been developed at Milwaukee 
for use close to the work and will save much time formerly 
spent walking to and from the shop grinder or performing 
the fitting operation with a chisel or file. 

Home-Made Sanding Machine. This machine (Fig. 3) is 
used in the cabinet shop of the wood mill and cost not over 
$30.00 to make. It has wooden spindles 11% in. to 7 in. in 
diameter to fit any radius, also three double face discs 18 in. 


Fig. 2—Pneumatic Jack Which Saves Time in Lifting Cars 


in diameter. The following table indicates what can be 
done on this machine and what savings can be expected over 


hand labor: 
Machine 


labor labor Saving 
Articles each each each 
Berth number plates...............-20008 31 $.05% $.251%4 
Drinking cup holders..................6. 19% 05% .14 
TJ Connector bilocks.......... 0.20 eee eee 09% 01% 0714 
Hopper seats, Mail and Pass............. 70 .23 47 
Coach seat ends........ cece esc cece ennees 35 14 21 
Sleeping car step ladders.............000- 35 173 17% 
Ceiling bands ..........c0- cece cere cecee .23 11% 11% 
Electric light fixture bases...........e000. 17% 05% 12 


Combination Rip and Cut Off Saw. A machine of this 
type is used to cut various kinds of parquet work, saving 
about one-half of the material on account of using very fine 
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saws which are also home-made. There is also considerable 


saving made œn this machine in connection with manufac- 
turing mitre work on various notice frames and folding 
screens for passenger car equipment which eliminates push- 


Fig. 3—Home-Made Sanding Machine for Cabinet Shop or Mill 
Room 


ing a large iron-top saw table back and forth. It also does 
better work, at a saving of about one-half the labor on mitre 
work. 


Angle-Corner. Wood-Boring Attachment. This little ma- 


Motor 


Fig. 4—Close Quarters Boring Attachment for Air 


chine (Fig. 4) is indispensable for boring wooden center 


sills. We can bore holes in center sills within an 8 in. 
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space and within 134 in. of the flooring. This machine is 
fool-proof, as not a gear or set screw is exposed on any part 
of the machine. The machine has an 18-in. shaft extend- 
ing from it which is attached to a No. 61 Thor wood-boring 
air motor. 

Reclaimed Axle Centering Machine. This machine 
(Fig. 5) was built to drill and center all reclaimed axles. It 
consists of a 14-in. channel taken out of the scrap pile with 
two pair of wrought iron legs arranged to support it. Two 


Fig. 5—Centering a Reclaimed Car Axle 


sets of jaws are provided, operated by right- and left-hand 
screws to chuck the axle central at the sand collar. A mov- 
able table at each end with two small air motors attached 
operates the drills for centering. A guide bushing set central 
with the jaws insures accuracy. | | 

This machine saves the company about $35.00 a day. With 
the old style of centering with a template and drilling, 15 
axles a day could be centered with two men on the job. With 
the new machine as described, 75 axles are centered a day 
with two men on the job. 

Circular Saw. A circular saw, run by an air grinder 
motor and equipped with a sliding table, has been erected 
primarily for cutting Blox-on-end flooring to the sizes needed 
for laying it. This cutting was formerly done by hand. The 
estimated saving per express car in which Blox-on-end floor 


Fig. 6—Convenient and Effective Device for Removing Stuck Draft 
Gears 


is laid is 22 man-hours at 70 cents an hour or $15.40 a car. 
Draft Gear Extractors. A draft gear extractor (Fig. 6 and 
7) is designed to remove the draft gears on passenger cars 
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having cast steel draw lugs. On many of thèse cars the draft 
gears are wedged in so that it requires from 12 to 16 man- 
hours to remove one. By using the extracting device illus- 
trated a draft gear can be removed in two man-hours at a 
saving of $7.00 to $9.80. 

The principle of the extractor is evident, as a heavily- 


7—Another View of the Draft Gear Remover 


Fig. 


braced wooden framework straddles the draft gear and re- i 


sists vertical movement of the jack ram reacting powerfully to 
push down the bottom block whenever the jack is operated. 
This tends to pull down the draft gear by means of the chains 
shown. 

In conclusion I wish to state we have many home-made 
machines in the blacksmith shop, air brake shop and other 
departments that are showing a handsome saving per year, 
and that is why with the decrease in forces an increase in 
production is continually going on. Oftentimes our superiors 
wonder why we are producing more with a smaller force, but 
it is all due to special tools which decrease the man power 
required and increase production. 


Form for Ordering Arch Bars 


By F. C. Watrous 


Division Car Foreman, Erie 


The illustration shows a form for ordering arch bars that 
has been used very successfully on the Kent division of the 
Erie. For some time considerable difficulty had been experi- 
enced in educating the car inspectors at outlying stations to 
a point where they were competent to order an arch bar for 
any car set out. ‘Some inspectors, who perhaps were better 
educated than their fellows, were successful, while others ex- 
perienced a lot of trouble. On innumerable occasions it was 
necessary to send a second set of arch bars to get the car 
moving. 

Cars that are set out at outlying stations between terminals 
are often left on the station or team track until repaired. The 
use of these tracks is essential to the economical operation 
of any station, and when one of these tracks is blocked with 
a crippled S that cannot safely be moved, it is of importance 
that the car be repaired with the least posible delay. To 
accomplish this, the form was developed, and up to the pres- 
ent time it has met all requirements. These forms are fur- 
nished to all inspectors at outlying points, and are promptly 
filled out when a car is set out at their station, or in their 
territory, with a broken or cracked arch bar. After the form 
has been made out, all measurements are carefully checked to 

avoid mistakes. 
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The car inspector then telephones the nearest 
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terminal and the clerk fills in one of these forms as directed 
by the car inspector. This form is then turned over to the 
stores department, which arranges to have the arch bar manu- 
factured and shipped on the first passenger train. In this 
manner, cars set out at outlying points on account of defective 
arch bars are repaired without delay. 

In the majority of cases, cars are repaired within 16 hours 
after being set out. This is all the more remarkable when it 


. is considered that a majority of the cars set out of trains on 


ERIE RAILROAD COMPANY 


Car Foremen & Inspectors: Jurisdiction of Kent Shop. 
When need of arch bara or bottom straps, order same by wire 
to avoid dela On empty cars or cars of unimportant freight, order © 
by train, mei In either case specify sizes and dimensions on dia- 
gram below, and be sure that your measurements are absolutely correct. 


Station Inspector. _.-_--. 


A - Drop of bottom arch bar 
AT- Raise of top arch bar 
STB=-Drop of bottom arch bar strap- - Z hea =, 
- Distance from center to center of box. bolte._ es cee at ee Shey Ma Manatee 
De , J" bad of dox bolts to center of column bolt.._._.__ 

NOTE: When double colum bolts dimension "D" to be 

from outside columm bolt to lst o11 box bolt. 

E - Distance from corner to corner of arch bar inside...__________. 
HB- Size of box bolt holes....._..._.____________._.__.._._.__..... 
HC- " column bolt holes 
SBA- * 


STA- Lad " Lad 
STB- "= * "= * bottom strap..____ = 
F - If bolta are required give size end ‘length. 

G =- Car No. Initial Capacity 


H - Help required to repair tae 


J = Jacks required to repair( Yes 


Oo 


Kent - Date.__________ 
Div. Car Foreman 


Form Used on the Erie for Ordering Arch Bars 


account of defective arch bars are set out at stations remote 
from supervision and where one car repairer handles the cars 
set out at two or three points within a radius of 10 miles from 
his home station. 


interior of Pullman Buffet Car on London, Harrogate and New- 
castie Train of the London and North Eastern 


Motor-Driven Passenger-Baggage Car and Trailer Built by the Four-Wheel Drive Auto Company 


Two-Car Motor Train for Mississippi Central 


Chassis, of Four-Wheel Drive Type, and Trailer Provide Baggage 
Space and Seats for 46 Passengers 


HE two-car, motor-driven train illustrated was re- 
T cently built by the Four Wheel Drive Auto Company, 
Clintonville, Wis., for service on the Mississippi 
Central. It will operate from Hattiesburg to Beaumont, 
Miss., a distance of 27 miles with a ruling grade of 1 per 
cent and a maximum curvature of six degrees. The motor 
unit provides space for baggage and seats for 12 passengers. 
It weighs, complete, 11,000 lb. and has a wheelbase length 
of 185 in. The trailer chassis seats 34 passengers, weighs 
complete 6,300 lb. and also has a wheelbase length of 185 in. 
The lengths of the motor unit and trailer, center to center 
of the couplers, respectively, are 25 ft. 51% in. and 27 ft. S in. 
The motor chassis is provided with a six-cylinder 62-hp. 
motor having a bore of 5.1 in. and a stroke of 5.5 in. with 
a piston displacement of 672 in. While the S. A. E. rating 
of this motor is 62 hp. it develops 94 hp. under brake test. 
Force feed lubrication is provided. The cooling system ca- 
pacity is 15 gal., the water being circulated by the centrifugal 
pump and cooled in a tubular radiator supported by a 3-point 
suspension. 

Ignition is provided by an Eisemann high tension magneto 
with impulse starter. The carburetor is of the Stromberg 
plain tube type. The gasoline system has a capacity of 
30 gal. with the tank mounted at the side of the chassis. 
The gasoline is fed by air pressure, applied through a re- 
ducer valve from the air brake system. 

The clutch is of the Hele Shaw multiple disc type with 
a clutch brake. The jaw clutch transmission operates with 
the gears always in mesh, providing four speeds forward and 
four speeds in reverse. The reverse gear mechanism is 
mounted in the sub-transmission. ‘This reverse mechanism 
contains a differential and permits the power to be trans- 
mitted to the car in either forward or backward direction. 
The mechanism is controlled by a hand lever near the driver 
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similar to the reverse lever of a locomotive and is mounted 
on ball bearings throughout. It is housed in an oil-tight, 
dust-tight case and runs in an oil bath. 

Power is transmitted from the reverse gear differential to 


Operating Valves and Handles 
Is Apparent 


The Convenient Location of 


the axles through propellor shafts, each containing universal 
joints. These have hardened steel bushings and pins and 
are thoroughly housed in dust-proof, oil-tight casings. 
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Both front and rear axles are rigid like the rear axles on 
a truck and are of the full floating type. Each axle con- 
tains a differential through which the power is transmitted 
to the driving wheels. These axle differentials are also com- 
pletely enclosed in oil-tight, dust-proof housings and run in 
an oil bath. The weight of the car is taken on these housings 
and not on the driving axle. Each trailer axle is made of one 


Removable Box 
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cast-steel, hollow-spoke type. Tires are of rolled steel and 
have the standard M. C. B. contour. They are 35 in. in 
diameter and are mounted the same as demountable solid 
rubber tires. Ball bearings are used throughout the clutch, 


transmission, reverse gear and axles. 
Cast-iron brake shoes are used on all four wheels, there 
being one brake shoe for each wheel. 


A Westinghouse air 


piece of cold drawn tubing, of 4 in. outside diameter and 
34-in. walls. This tube is turned at the ends to accommo- 
date the spring seats and the roller bearings on which the 
wheels are mounted. 

Springs for both the power unit and trailer are 54 in. 
long, 21⁄2 in. wide and are made of chrome silicon manganese 
steel, heat treated. These one are connected to the chassis 


Smoker 
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ae > 26 Passengers 
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Chassis of the Motor Car 


brake system is provided with an air compressor installed 
at the rear of the transmission. This compressor has a ca- 
pacity of 10 cu. ft. per min. and is controlled by an auto- 
matic governor. An air strainer at the intake prevents dust 
and dirt reaching the cylinder. This brake system is pro- 
vided with all necessary safety valves, emergency valves, 
cperator’s valves, application valves, etc. It is a two-pipe 


Baggage 


Room 


Seating Arrangement of the Mississippi Central Motor Train 


frame with double-swing shackles which allow the chassis 
to swing slightly sidewise, thus cushioning the side impacts 
against the rail and improving the riding qualities of the 
car. The action of these shackles is very similar to that of 
the swinging bolster used in railroad cars. The axles are 
held in place by radius rods, by the adjustment of -which the 
wheels can be brought into accurate alignment. 

The wheels for both the power unit and trailer are of the 


rear wheel and at the front of each front wheel. 


system similar to that used on street cars, with a direct 
air system for service applications and an indirect system 
for emergency. 

One sand box, 7 in. by 10 in., is placed at the rear of each 
The flow of 
the sand from these boxes is governed by an air valve at the 
driver’s seat with air supplied from the air brake system. 

Standard M. C. B. couplers are used, the front coupler 
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having a reinforced wooden filler block and being bolted 
rigidly to the front of the chassis frame. The rear coupler 
is of the spring type. The front guard is made of white oak, 
reinforced and braced in a substantial manner. 

A two-unit starting and lighting system is furnished, con- 
sisting of a starting motor which operates on the fly wheel of 
the engine through a Bendix drive. A 270-watt generator 
and 225-amp.-hr. storage battery are used, the system operat- 
ing on 12 volts. The wiring is of the single wire type with 
return through the frame of the chassis. All wires are heavily 
insulated and carried in steel conduits. Connections are 
provided for the head light, sufficient body lights, the driver's 
instrument light and rear marker lights. With this lighting 
system is furnished one head light, one instrument lamp, a 
lighting switch, an ammeter and a reverse current cut-out. 
There are also two oil marker lamps and four marker lamp 
brackets. 

With the chassis is provided in the exhaust line a valve 
by which the exhaust gasses can be shunted through heating 
pipes in the car body. A series of wrought iron pipes 


is provided beneath the seats at the left hand side of the 
body and connected with the heater valve. 
heating system can be furnished if desired. 

The maximum drawbar pull, as shown in the accompany- 


A hot water 


interior View Showing Walk-Over Seats and Luggage Racks 


ing table, is 3,780 lb., obtainable with a gear ratio of 29.40 
to 1 in low. The maximum speed with this gear ratio is 5.3 
miles an hour and the drawbar pull of 3,780 lb. is obtainable 
at two-thirds of the maximum speed or about 3.5 miles an 


Gear Ratios, DrawBaRk PULL AND SPEEDS OF THE Two-Car Moron TRAIN 


Max: speed in 


Drawbar pull 
miles an hour 


at 24 max. speed 
Ratio 3.9 to 1 in high 


Gear Transmissicn 
ratio reduction 


15.6 to 1 Lows maiean ate 2,000 1b 10 m.p.h 
7.8 tol Second si woke whee av ae 1,000 Ib 20 m.p.h 
5.4 tol Third, eiui dates 680 1b 29 m.p.h 
3.9 to 1 High Geacaeeceowtess 500 1b 40 m.p.h 

Ratio 5.6 to 1 in high 

20.0 to 1 Low nile ae hs 2,580 Ib 7.75 m.p.h 
10.0 to 1 Second anni i xe wanks 1,290 Ib 15.5 m.p.h 
6.86 to 1 Third Sew eedtecaheware ee 7&4 Ib 22.6 m.p.h 

0 tol High o oneal eee. 645 Ib 31.0 m.p.h 
Ratio 5.65 to 1 in high 

22.60 tc 1 Low: oni) eeheews te 2,930 Ib. 6.8 m.p.h. 
11.30 to 1 Second ereere dueu eee 1,460 Ib. 13.75 m.p.h. 
7.76 to 1 Third isani ea aaia 1,000 1b. 20.00 m.p.h. 
5.65 to 1 High sha c eee ncs 730 Ib. 27.5 m.p.h. 

Ratio 7.35 to 1 in high 

29.40 to 1 Low ole be hear eae ee ek 3,780 Ib 5.3 m.p.h. 
14.79 to 1 NCCC! <u sie wie eee es 1,880 Ib 10.75 m.p.h. 

10.00 to 1 e Sarre ada 1,275 1b 15.00 m.p.h. 
7.35 to 1 Higi aainked actos ease 940 Ib 21.5  m.p.h. 


Note—This drawhar pull is the maximum obtainable. A working safety 
factor of 20 per cent should be allowed from these figures. 
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hour.. With a gear ratio of 15.6 to 1 in low, a drawbar pull 
of 2,000 lb. is obtainable at about 6.6 miles an hour. 

The general dimensions of the passenger-baggage car are 
as follows: Length overall, 25 ft. 6 in.; width of sheathing, 
8 ft. 10 in.; from rail to top of floor, 3 ft. 8 in.; from rail to 
top of roof, 10 ft. 314 in.; post spacing, approximately 2 ft. 
4 in.; from floor to top of window rest, 2 ft. 4 5/16 in.; from 
floor to bottom of Gothic sash, 4 ft. 2 7/16 in.; width of door 
opening in clear, 2 ft. 

The following are the general dimensions of the trailer 
body: Length overall, 29 ft. 9 in.; width of sheathing, 8 ft. 


This illustration Shows the Brake Beam and Brake Shoe Arrange- | 


ment and the Double Swing Spring Shackle 


10 in.; from rail to top of floor, 3 ft. 8 in.; from rail to top 
of roof, 10 ft. 3% in.; post spacing, 2 ft. 4 in.; from floor 
to top of window rest, 2 ft. 4 5/16 in.; from floor to bottom 
of Gothic sash, 4 ft. 2 7/16 in.; width of door opening in 
clear, 2 ft. 

The inside of the cars are oak grained with the head lining 
painted white. The sashes are mahogany grained. The 
outside of the cars are painted in Pullman body color, with 
black roofs, Pullman truck color platforms and_ black 
enameled iron work. They are lettered and striped with 
imitation gold paint. 
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A Convertible Highway-Rallway Motor “Lorry” Used in England 


A Successful Locomotive Hub 


Liner Practice 
By H. L. Lucks 


General Foreman, Erie, Dunmore, Pa. 


"THE best type of locomotive hub liners and the method of 

applying them have been, and still are, quite important 
questions. This is particularly true in regard to the means 
used for anchoring when applying them in the roundhouse 
when the engine is in for boiler washing. 

A substantial and lasting liner, which has given excellent 
service and is applied easily, is shown in the illustration. 
It is made from %-in. steel plate cut out to the size of the 
recess or the face of the driving wheel hub, and with an 


-Cut for Application 


2 2 


V out for Weld 


Hub Liners Are Made From |4-In. Steel Plate Built Up to 
Desired Thickness 


inside diameter suitable to go over the axle, as shown in 
Fig. 1. The liners then are cut in two, beveled at the 
joint and three 1-in. holes drilled in each half. The first 
half of the liner is applied by electrically welding it to the 
hub through the holes and tack welding it on the outer 
circumference. The engine is then moved, the other half 
applied in the same manner, and the joints between the 
halves welded up. The next liner is now taken and 
similarly applied with its joint overlapping the joint of the 
first liner, as shown in Fig. 2. This process is repeated until 
the desired thickness is obtained. The method described is 
applicable, of course, only to steel driving wheel centers as 
the electric weld will not tack or fuse to cast iron with suffi- 
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cient certainty to make the method a reliable one in such 
cases. | 

These liners can be carried in stock and then it is a 
matter only of pulling down the binder and removing the 
driving box cellar to perform the operation. 


Function of the Shop Schedule 
By H. V. Styers 


How does a schedule system apply to repair work on a 

locomotive? First, you must have a planning department 
to lay out the work and check up materials, castings, boiler 
sheets, wheel centers, and various other units that are used 
in the repair of a locomotive. With a production board 
properly laid out with the dates of actual working days, the 
locomotive can be entered, together with the dates when the 
various operations must be completed in order for the loco- 
motives to go out on time. The operations must be listed in 
their proper order. For instance, the boiler lagging can not 
be put on before the boiler is tested, nor is the locomotive 
painted before all the parts are completely assembled, and 
all piping in place. 

Now the question comes up, what is the erecting shop 
going to do in case the machine shop does not deliver the 
rods or pistons and crossheads? ‘There must be a reason why 
the machine shop foreman did not deliver these parts on 
schedule time and the man who looks after material reports 
that bushings of the proper size were not available in the 
storehouse. The storekeeper is immediately notified and 
orders placed. In the meantime, the production board shows 
that the rods were not delivered on time and in the morning 
when the shop superintendent comes in, he looks at the pro- 
duction report which shows only jobs which are behind. He 
can then get busy with the responsible foreman and either 
substitute materials, or get material from some other loco- 
motive of the same class. 

With a properly maintained schedule board, it ts possible 
to put as many locomotives out of the shop the first week of 
the month as it is the last when everybody is working to keep 
the reputation of the shop and the company is paying time 
and one-half for overtime. Work can be planned just as 
well in a repair shop as in a manufacturing shop. Work 
dates should be established by the shop superintendent and 
changed only by him as he is responsible for the output of 
the shop. When manufacturing companies pay large salaries 
to men as production managers and maintain large clerical 
forces to enter and execute their orders, it surely is advisable 
for railroads to look after their planning and bring it up to 
a point of greater efficiency than is now common. 
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Relation of Stores and Mechanical Departments 


Wrong Conditions Are Reflected Upon the Shop Payroll As Well As 
Upcn the Inventory Sheets 


By F. M. A’Hearn 


Assistant General Foreman, Bessemer & Lake Erie, Greenville, Pa. 


ARIOUS tales have been told to illustrate the value 
V of united effort by the different departments of an 

organization. In no case is unity of effort of more 
value than between departments of a railroad, this being 
particularly applicable to the relations of the stores and me- 
chanical departments. Railroads are engaged in selling one 
thing only—transportation. Were their principal business 
selling the output of the shops or retailing quantities of ma- 
terials, then the department which provided the principal 
reason for the company’s existence might well consider its 
affairs and wants to be of highest importance. We can 
readily see the folly of the time and effort wasted where each 
department is inclined to consider only its own interests 
regardless of its bearing upon the remainder of the organ- 
ization. 

It is not to be implied that railroad officers approve of 
such actions, nevertheless rules or instructions carried out 
to the letter must also be carried out in spirit, otherwise the 
company is not receiving fair treatment. The stockholders, 


wise from the same fund are paid the losses caused by either 
department. 


Staff Meetings Reveal Lack of Co-operation 


Meetings of railway shop supervisory staffs frequently 
find such subjects as obtaining material and the delays in- 
cidental to the failure of the stores department to provide 
material, topics of importance. In such meetings where stores 
department representatives are present, the responsibility 
of such failures is handed back and forth, or “the buck is 
passed” to considerable extent. The mechanical depart- 
ment endeavors to prove their side by showing the amount 
of material ordered and the number of days that have elapsed 
since the orders were forwarded to the stores department. 
The stores department in turn produces evidence to show 
that the requirements of the mechanical department have 
been in excess of all previous requirements for that period of 
time. They usually contend that they are unable to prepare 
for unusually heavy demands for certain stock without being 


Aeroplane View of the Bessemer Shops at Greenville, Pa. 


who are our employers, furnish the capital and assume the 
risks of loss incidental to conducting a business. To them 
the mechanical and stores departments are equally respon- 
sible, and from the common fund earned by their investment, 
the wages and expenses of each department are paid; like- 
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given sufficient advance notice. In addition to this, delayed 
deliveries from manufacturers are frequently the cause of 
shortage in stock. 

All of this debate, while of interest, does not place the 
material at the points awaiting it. It is evident that we may 
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have two departments not working for the common good. The 
mechanical department endeavors to show that the stores de- 
partment is responsible for delays on account of the lack of 
material. Possibly substitutions could be made but these are 
not wanted, for shifting the blame to the other department 
provides a smoke screen for certain omissions or short-com- 
ings in its own organization. On the other hand, the stores 
department in order to show small inventories and low inac- 
tive stocks, may pare the requisitions too closely to the detri- 
ment of the mechanical department. 


Determining Future Requirements 


In order that fewer delays occur in the mechanical depart- 
ment and that the minimum amount of stock be carried in the 
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smaller parts which can be finished to size, such as eccentrics, 
main rod bearings, driving boxes, driving box shoes and 
wedges, driving box saddles, crosshead shoes and gibs, valve 
gear parts, and innumerable other parts, can be finished in 
production quantities and carried in stock. 


Method of Handling Firebox Renewals 


Information concerning the practice of the Bessemer & 
Lake Erie in handling certain stocks of material was obtained 
from Guy M. Gray, superintendent of motive power, and R. 
McAndrew, general storekeeper, both of whom are located 
at Greenville, Pa. The system by which the stores and me- 


chanical departments of that company co-operate with firebox 
renewals, as an example, is as follows: 


A record is made 
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Form 31 8. D.—Used by Stores Department for Ordering Material from the Shops 


stores department, let us consider the following practice: The 
mileage that should be obtained from locomotives of a certain 
class during the interval between classified repairs, is de- 
termined by past performances. It is not a difficult matter 
to make a record of each locomotive at the time of monthly 
inspection by noting the principal conditions that determine 
the service period between shoppings, such as fireboxes, flues, 
tire wear, machinery, etc. From this information we can 
determine approximately the date when the locomotive will 
be held from service for classified repairs. Many parts that 


Interlor View of Erecting Shop 


are not regular stock or are not frequently required, such as 
«cylinders and frames, may be ordered several] months in 
advance for delivery in ample time for application. The 


at the monthly inspection of each locomotive, giving in a 
condensed form the condition of the machinery, driving boxes, 
rods, flues, fireboxes, and tires. This information is entered 
on a 3-in. by 5-in. card and filed in the usual manner. At 
the end of each month a sheet is prepared showing the months 
of service each locomotive is expected to perform before 


Fig. 1—Type of Trucks Used for Platform and Runway Deliveries 


shopping. During the three months prior to shopping, the 
class of repairs the locomotive will receive is entered on this 
sheet. 

In addition to this information, records are kept giving the 
date of application of each firebox, and after a certain term 
of years, an estimated date for firebox renewal is made. With 
this data available, a fairly accurate program for firebox 
applications to certain classes of power covering a period 
of from six to twelve months in advance is developed, and 
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arrangements are made with the stores department for de- 
livery of certain amounts of material at specified times. 

A firebox material bill for each class or type of locomotive 
is furnished the stores department. The bill specifies the 
numbers and dimensions of the sheets, length, diameter, kind, 
and number of stays, sizes and amounts of rivets, size and 
number of arch tubes, and size and number of flue ferrules. 
Each bill covers sufficient material for one locomotive. In 
this manner the stores department is enabled to carry suf- 
ficient material for current requirements without having a 
large amount of inactive stock on hand at any time and 
without having unused stock remaining at the completion of 
the program of work. 

When the material is received, the stores department, upon 
request of the mechanical department, issues a material order 
on Form 31 S. D. to the shops to build the required fireboxes. 
The various departments of the shop that have work to do 
in connection with the material order are given duplicates 
of the original. All time and material consumed are re- 


ported to the stores department with the return of Form 31 | 


S. D. The completed fireboxes are carried as units on the 
stores department stock books to be issued together with one 
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Fig. 2—Interior View of Shipping and Receiving Department 


bill of miscellaneous parts when a firebox application is 
made. 

After the completion of the stated program, the items 
shown on the material bill are not carried in sufficient quan- 
tities for firebox renewals, but only in sufficient amounts to 
cover the regular 30 or 60-day demand if any such demand 
exists. The material bill referred to is developed from draw- 
ings and records of the detailed parts needed for one fire- 
box application. Fig. 5 is a drawing made up by the me- 
chanical department from which the stores department can 
determine the number, length and style of staybolts required 
for a firebox on certain classes of engines. The drawing con- 
sists of an approximate layout of the crown sheet, door sheet 
and throat sheet showing the location of the various lengths 
and styles of staybolts used. The number required can be 
readily determined by referring from the layout to the table 
on the same drawing. The shop builds the firebox or fire- 
boxes, which are then carried on the stores department records 
as units ready for delivery to the shops, the same as if pur- 
chased from outside shops. 


System for Delivering Material 


All material is delivered to the shops by the stores depart- 
ment, and all scrap is removed from the shop by the stores 
department. The plant is equipped with a private tele- 
phone exchange, enabling the placing of all orders for ma- 
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terial by telephone. The delivery clerk fills out the order as 
phoned. The order is signed by the foreman upon receiving 
the material, who notes thereon the time received. Delivery 
trucks are operated on a schedule of two hour intervals to 
all departments. As a further protection against delays, 
special deliveries are made upon request. The time re- 


quired between the placing of an order and receiving small 
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Fig. 3—Storing Kegs of Rivets with a Tiering Machine 


materials on special delivery orders is usually from five to 
ten minutes, delivered to any part of the plant. 


Stores Department Provides Excellent Facilities 


The storehouse is of reinforced concrete construction, two 
stories in height, with a one story annex extending beyond 
the main building. It is centrally located with respect to 
all departments of the shops, which facilitates the delivery 
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Fig. 4—Style of Stock Bins Used in B. & L. E. Storehouse, 
Greenville, Pa. 


of material. Suitable runways are provided from the store- 
house to all points served by the delivery trucks. The type 
of trucks used for platform and runway deliveries are shown 
in Fig. 1. The stack bases loaded on the truck have been 
machined for the stack joints and drilled to fit to the smoke- 
box. Fig. 2 is an interior view of the storehouse at the 
shipping and receiving department. The work tables or 
counters are of sheet steel and were constructed in the com- 
pany shops. Fig. 3 shows a truck man storing kegs of rivets 
with a tiering machine, built by the Economy Engineering 
Co., Chicago. The racks are made of standard steel shapes, 
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which were also constructed in the shops of the company. 
In Fig. 4 we have an illustration of the excellent facilities 


provided for the handling of material in stock. In the bins: 


in the foreground are various types of locomotive driving box 
or spring saddles, machined to size and ready for applica- 
tion. The proper identification appears upon each bin, which 
gives the name of the article, drawing number and line 
number of the drawing. In the lower row of bins is a stock of 
crosshead wrist pins rough turned on the body, but threaded 
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to take the place of two or more items that are carried, where 
one item would be sufficient. Fractional lengths of bolts, 
both finished and rough sizes, are standardized to simplify 
the storekeeping. This is typical of innumerable other cases. 
Any stock of inactive material that may be accumulated is 
carefully investigated by representatives of the stores and 
mechanical departments. The inactive materia] list is kept as 
low as possible. 

In order to avoid carrying any unnecessary material, the 
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Fig. 5—Drawing from Which the Stores Department Can Make Up Material BII! for Stayboits 


and ready for fitting to the crosshead body. In the bins 
beyond are main rod keys and wedge blocks, wedge bolts, key 
washers, and various small parts used in rod work. All 
parts are identified in the same manner as described in the 
case of spring saddles. There are also in this section spring 
hangers of various kinds, king bolts, driving spring equal- 
izers, etc. 


Amount of Material in Stock Kept Down 


The stores department endeavors at all times to keep all 
stocks of material completed and ready for application as 
far as possible. At the same time the shops make a special 
effort to complete promptly and return all orders for the 
manufacture of material requested by the stores department. 
It is the practice to keep the amount of stock as small as 
possible, when by slight alteration a piece can be redesigned 


stores department will not add any items to its lists to be 
carried as regular stock unless by written request of the me- 
chanical department. It is not considered necessary to carry 
a piece requiring an issue of one in six or twelve months as 
a precaution of what might occur. In order to be protected 
against a delay at some future time, it has been found to be 
bad practice to order two pieces of any kind of material 
when the first failure of the piece occurs. Such a practice 
will in a short time load the stores department with thou- 
sands of dollars’ worth of inactive material, which in the 
course of time becomes obsolete. This is the usual result 
of such a safeguard against a contingency that never occurs. 


Finished Stock on Hand Ready for Application 


As an illustration of how the mechanical department func- 
tions in having finished material on hand, the writer will cite 
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a few cases where items are not usually carried as finished 
stock. All crosshead gibs are machined to standard dimen- 
sions. End wear and side wear of the crosshead body is 
taken up by welding, or by other permissible methods. This 
is done in order to maintain the standard dimensions neces- 
sary to enable the gibs to be carried in stock ready for ap- 
plication without fitting. Guide bars on all types of locomo- 
tives are maintained to the original sizes. Side wear is taken 
care of by planing a recess in each side of the bar and insert- 
ing a 14 in. by 2 in. section the entire length of the bar; after 
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this is done the guide bar is finished to the original dimen- 
sions. All eccentric blocks for Stephenson type valve gears 
are held to standard sizes, and all eccentric straps of the 
same pattern, whether new or used, are interchangeable. 

This system of standardization is practiced throughout the 
shops in many details. The taper of every piston rod cross- 
head key and every valve stem key are the same—) in. 
in 12 in. This avoids the delay of waiting for the finishing 
of rough materials and also illustrates the system whereby the 
use of numerous pieces of slightly varying types or sizes for 
the same purpose is eliminated. All driving wheel centers are 
maintained to standard dimensions, and all driving wheel 
tires are finish bored ready to apply before being placed in 
stock. 


Disposal of Scrap Material 


Scrap material to be credited to any account is recorded 
on Form 940 M. E. It is made out in duplicate, one copy 
for the scrap foreman and one for the shops. All scrap is 
placed at designated stations in the shop and is collected and 
transferred to the scrap dock by the stores department trucks 
operated on a regular schedule. 

The matter of reclamation of materials has received a great 
deal of attention from the stores and mechanical depart- 
ments for many years past and it has been felt that too much 
material to reclaim is an evidence of bad housekeeping. It 
also indicates wasteful practice by many who depend upon the 
reclamation department to salvage good materials carelessly 
discarded by them. It has been the opinion of the manage- 
ment that there are two places for material after leaving the 
stores department. One place is in service, the other in scrap, 
unless it 1s possible to convert material that would otherwise 
become scrap to a different use. It is also the practice to 
anticipate the necessity of renewal of parts by endeavoring to 
find the cause that brings about the necessity of renewal. We 
thus tend to avert renewals by avoiding the cause. 

Teamwork is practiced as well as preached. The spirit 
of “putting it over” or shifting the blame is conspicuous 
by its absence. The lesson is that results are tangible while 
excuses mean little. Wrong conditions regarding material 
are reflected upon the shop payroll as well as upon the 
stores department’s inventory sheets. 
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An Efficient Machine for Drilling 
Staybolt Telltale Holes 


HE machine illustrated is installed at the Readville shops 
of the New York, New Haven & Hartford, being used 
for drilling telltale holes in rigid staybolts before applica- 
tion to the boilers. While by no means a new machine, it 
effects an important saving in time and labor for this opera- 
tion, and may not be familiar to all railroad shopmen. 
Referring to the illustration, the machine is seen to consist 
of a compact and substantial table on which is mounted 
mechanism for holding the staybolts, driving the drill spin- 
dles, and feeding the spindles. Six air chucks, one of which 
is shown at A, are arranged to hold two staybolts each and 
be operated by six handles as at H. Suitable adjusting 


. screws are provided on the chucks and this arrangement en- 


>. 


Twelve Staybolt Telitale Holes Can Be Drilled at the Same Time 
on This Compact and Efficient Machine 


ables the staybolts to be put in and released from the ma- 
chine with a minimum effort. It is evident that 12 staybolts 
can be accommodated in the machine at one time and 12 
drill chucks as at B are therefore provided, direct connected to 
12 spindles S and driven by a train of spur gears from the 
tight and loose pulley shaft indicated. 

Drill spindle feed is obtained by the action of six pairs 
of cams C, driven by worm gear W. Twelve coil springs 
which, together with the driving gears, are carefully inclosed 
under guard plate G, provide for the return of the spindles 
after the holes are drilled. Suitable connections are made 
from the oil pipe O to permit flooding the drills, insuring 
that they are well lubricated and cooled. The air chucks 
operate independently so that staybolts can be removed and 
new ones supplied in one pair of chucks while the others 
are working. It is obvious that with a suitable arrangement, 
whereby staybolts are within easy reach of the operator, a 
very large production of drilled telltale holes can be obtained 
with this machine. 
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Erecting Shop Practices— Good and Bad 


Facilities and Organization Necessary for Efficiency; How to Extend 
Mileage Between Shoppings 


By Charles Riatt 
Assistant Master Mechanic, Atchison, Topeka & Santa Fe, Prescott, Ariz. 


ization and systematic methods are so essential to 

economic production as in the locomotive erecting 
shop. Given the normal capacity of the shop and the out- 
put desired, the labor cost and to a large extent the class 
of work done depends on the two factors—facilities and 
organization. 

Poor or inadequate shop facilities and poor organization, 
which means failure to make the best use of force and fa- 
cilities, spells high labor cost with the added cost which 
results from holding power out of revenue service, which in 
turn demands a larger number of engines to handle a given 
business. The erecting shop is therefore a potent dividend 
producer or reducer according to its efficiency. 

Generally speaking, facilities are increased to keep pace 
with the output expected, but there are loose ends or prac- 
tices in organization and methods which materially affect out- 
put as well as the quality of the work done in erecting shops, 
and I wish to mention some of these as I have observed them, 
rather than dealing with any one or more particular phases of 
general repair work. 


Where Management Counts 


T e is no department of railroad work where organ- 


Engines should come to the shop in such numbers and suf- 
ficiently in advance of the time when shop stalls will be 
vacant to allow for their being stripped and prepared for 
their place so that shop space will be fully occupied at all 
times. Time lost here cannot be recovered. Work reports 
outlining the class of repairs required should reach the shop 
sufficiently in advance of the engine so that all new parts 
required can be ordered and got moving in order to avoid 


Awarded honorable mention in Erecting Shop Competition. 


delays for material. The improvements and new appliances 
called for on nearly all engines coming to the shop make a 
ei advance shopping program the least that can be con- 
sidered. 


Efficiency and Economy 


Efficiency and economy should begin in the stripping de- 
partment. Too much rough stuff is the outstanding sin of 
stripping gangs and it is too often due to a lack of the proper 
tools for handling their work. Sledge hammers and chisel 
bars as stripping tools often send more material to the scrap 
heap than years of road service. 

Shortage of tools in this department is often aggravated 
by lack of proper toolroom space. The stripping gang should 
not only have its own tools, but should have a good toolhouse 
with sufficient room for arrangement of tools so that they can 
be found readily when wanted. Tool foremen should make 
a weekly inspection and see that all their tools are kept up 
to requirements as in this respect stripping gangs are too 
often left to “a go as you please system.” 


Engine Stripping 


A power device should be available at stripping tracks 
so that engines can be spotted for removal of rods and other 
parts without having to resort to pinch bars, and where 
stripping gangs do not handle sufficient work to justify spe- 
cialists, the regular shop force should do all stripping of 
boiler mountings, electrical parts and air appliances as ex- 
pert handling of these parts will avoid damage to material 
which will more than offset the added cost. 

After all parts are cleaned, all large parts should be s'en- 
cilled with the engine number or the pit number to which 
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the engine is assigned and ‘a tin tag bearing the same num- 
‘ber should be attached to the smaller parts before delivering 
them to the various sub-departments so that labor and ma- 
terial costs will be correctly charged. ` 


Order in Handling Repairs 


= The date an engine is expected out having been set, all 
parts delivered to the several sub-departments should be 
lined up in their order out in relation to other engines and 
an inspection made by the foreman to determine what new 
material is required, a list of which should immediately be 
passed to the material supervisor who should at once see that 
it is protected by store department stock. A date should then 
be set for the completion of the various parts in the order 
they will be wanted for assembling and it is good practice 
to have a schedule board at each of these sub-departments 
showing the completion dates of the parts they handle, inde- 
pendent of a general or central board that may be used for 
such data. 


Routing Work Through the Machine Shop 


Each sub-department should have the machines required 
to handle their work located conveniently to save long hauls 
and so that foremen interested can readily see that it is 
handled in the order and manner desired. It is also de- 
sirable that the sub-foremen should have charge of all the 
machines so assigned. This is quite practical where general 
repair schedules are not broken up to meet urgent demands 
for machine work from the roundhouse—a condition which 
all of the smaller and many of the larger repair shops have 
to meet daily. The same trouble arises in shops where sys- 
tem shop order stock is maintained by machines required for 
general repair work and the machine foremen’s morning and 
evening devotions have very often to be augmented by hiding 
out periods during the day to escape the wrath of the fore- 
man whose work is delayed. Where possible, therefore, ma- 
chines should be assigned to roundhouse and stock work 
exclusively. 

Maintaining Standards 


All engines getting general repairs should be restored to 
standard dimensions in all important particulars and to that 
end standard prints must be available as well as master 
trammels, gages, etc. This applies particularly to spacing of 
driving axles, spread of guide bars, length of valve motion 
parts, piston rods and valve stems, spring hangers and equal- 
izers, etc., as only by this practice can replacement parts be 
carried to cover breakdowns in service. No condition should 
excuse a departure from this practice. 

Next in importance is the checking of all frictional or 
wearing parts, such as axle journals. crank pins, piston rods 
and all carrying gear to see that they are not worn below 
the safe limit for service. When such parts are approaching 
the scrapping limit, they should be renewed rather than spend 
time and labor on them, especially if related parts are re- 
newed, as uniform conditions insure against breakage. 


Treatment of Parts to Be Reused 


As all revolving and reciprocating parts of a locomotive 

are subjected to vibration and also to heavy strains which 
tend to crystallize the metal as well as develop fractures, it 
is a good practice to anneal all these parts when engines are 
in for general repairs. Spring hangers and equalizers also 
should get this treatment. This not only restores the strength 
of the metal but reveals defects which can be corrected at 
much less cost than at any other time. 

At small shops where furnaces for this treatment are not 
available, side and main rods and spring rigging parts can 
be annealed very well by arranging them on old rails set on 
fire brick supports about 2 ft. above the ground, using scrap 
wood for a fire. 

Valve stem ends and piston rod ends also should be an- 
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nealed and examined for defects while hot as the draw of keys 
at sockets and crossheads often ruptures the material at 
the end of the keyway. This is the surest method of discover- 
ing such weakness. 

All water, air and oil pipes that are to be used again should 
be cleaned of all rust and sediment before reapplying them. 
This usually can be done by hammering and then blowing 


_them out with air pressure or, better still, washing them out 


with water pressure. All copper pipes should, of course, be 
annealed and tested before they are covered. 


Where Experience Counts 


In spite of the best intentions in the world, there are 
things that escape correction for lack of thought. It should 
not be taken for granted that driving journals do not need 
turning because they are smooth and parallel, nor that crank 
pins do not need attention because they have the same good 
appearance. These parts bear the whole thrust of the engine . 
and if they have been in service two or three years, there is a 
flat or worn side that will start the driving box pounding 
or the rod bearings cutting before they run a thousand miles 
and the roundhouse force will be fighting them at big ex- 
pense of material and labor until the engine comes back to 
the general shop and has these parts turned. 

If an engine has a record of repeated trouble from side 
rods breaking or unequal wear of tires, crank pins should be 
tested for throw and quarter and this test should always be 
made when new crank pins are applied. Locomotive builders 
sometimes make mistakes that run for years before they are 
discovered, therefore nothing should be taken for granted 
that can be tested. 

When new cylinders are applied, it is good practice to 
check steam ways for area and see that they are thoroughly 
clear. 

Too much hurry when boring old cylinders and valve 
chambers costs money for lubrication and valve and cylinder 
packing. A smooth finish and a uniform size can be made 
much cheaper with the boring machine than by the action 
of valves and pistons. 

Taper fits in crossheads and valve stems should have a 
perfect bearing and the taper of keyways and keys should 
correspond as a sure preventive against the pistons break- 
ing in the crossheads. Proper fitting tapers between piston 
spider and rod are of equal importance and should not be 
slighted with the idea that the shrinkage will take care of a 
poor fit. It is a good guess that many of the unaccountable 
cases of spiders and piston heads breaking up in cylinders 
are due to the unequal stresses arising from these poorly 
fitted parts when under shrinkage strains. 

Driving boxes should be tested for parallel with the cellars 
removed and after the brasses have been bored as the pres- 
sure at which brasses are pressed into boxes relaxes some- 
what with boring and allows the box to close in at the bot- 
tom, thus causing a pound between shoe and wedge. 

The application of driving tires is too often handled with- 
out a proper regard to the rules governing the size and 
shrinkage allowance. Loose tires are dangerous and in an 
effort to avoid them and be on the safe side an equally 
dangerous condition results from tires bursting or, what is 
still more common, the cracking of wheel spokes. When 
the pressure of tires is sufficient to bend steel spokes or to 
show the impress of the spokes on the axle through the hub 
—both of which conditions I have seen a good many times— 
cracked spokes is the inevitable result. 

These scattered observations make no pretense of intro- 
ducing anything new, nor of dealing with the most important 
phases of erecting shop work. Their object is rather to direct 
attention to certain rather common practices that creep 
into otherwise good organizations and seriously affect the 
maintenance cost of engines after they have been turned out 
for service, which cost is really the best and only criterion 
of erecting shop practices and efficiency. 
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Turning and Rolling Mounted 
Crank Pins 


“THE following description and illustrations of a device 

used in the Billerica Shops of the Boston & Maine for 
turning and rolling crank-pins while mounted in their re- 
spective driving wheels are made available for readers of the 
Railway Mechanical Engineer through the courtesy of 
T. Jennings, superintendent of shops. 

Owing to the heavy weight of modern locomotive recipro- 
cating parts and the tremendous pressures exerted on crank- 
pins in service, the latter are subject to more or less rapid 
wear, and the problem of maintaining the bearing surfaces 
of pins in true cylindrical form is a difficult one. Pins 
which are badly worn can be improved by filing, but it is 
difficult and in fact practically impossible to get an accurate 
cylindrical surface by this method. As a result the pins are 
usually either pulled and trued by grinding or in an engine 
lathe, or else put back into service in imperfect condition. 
In the latter case, rod bushings must be bored to the largest 


diameter of the worn pin in order to be applied and conse- 


quently have undue play at other points on the pin. Ex- 
cessive bushing wear results, so that bushings fitted to worn 
pins frequently show as much wear after one week as they 
should after several months’ service. 

In view of the above facts, the importance of maintaining 
accurate, smooth crank-pins can be appreciated, and rail- 
road men have long been on the lookout for some device for 
quickly and accurately truing the worn pins without remov- 
ing them from the driving wheels. Portable machines for 
this purpose are available and greatly to be preferred to 
hand filing, but in general they are far lighter and less 
rigid than the device illustrated. In addition, portable crank- 
pin turning machines afford no provision for rolling after 
turning. Quartering machines are also sometimes adapted to 
turning mounted crank-pins, but in this case it is some- 
times difficult to eliminate chatter and there is also no 
provision for rolling. The device shown in Figs. 1 and 2, 
however, can be used satisfactorily for both turning and 
rolling mounted crank-pins. It is powerful, accurate, easily 
adjusted and rapid in operation. 
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The device consists of a heavy, right-angle steel arm A 
(Fig. 1) of large proportions keyed to the outboard end 
of the boring bar B of a standard horizontal boring ma- 
chine. This bar is counterweighted by means of weight W 
to compensate for the unbalancing affect of arm A, allowing 
a uniform turning moment to be transmitted to the boring 
bar. The driving wheel journals rest on a pair of V-blocks 
(cne of which is shown at V) bolted to a rigid frame work 
FF, built up of 1-in. by 4-in. steel bars firmly riveted to- 
gether. This framework is supported at a fixed distance 
from the boring mill on a substantial concrete foundation 
3 ft. deep. The V-blocks are adjusted to be parallel with 
the boring bar, and the driving wheel axle is accurately 
leveled to take account of different journal diameters by 
means of suitable shims. Handle H extends to the standard 
operating handle of the horizontal boring machine, enabling 
the boring bar to be started and stopped while the operator 
remains close to the work. : 

Referring to Fig. 2, which gives a close-up view, the ar- 
rangement of the round-nose cutting tool T, tool block M 
and head N of the tool blcck adjusting screw will be evident. 
Tool block M slides in suitable ways in arm 4, the radial 
position of the cutting tool being adjusted by turning head 
N of the feed screw. 

In truing a worn crank-pin the first operation is to set 
the driving wheels on the V-blocks with shims to level the 
axle. The wheels are then removed until the crank-pin is 
in approximately the upper position, when two clamps C and 
D (Fig. 2) are applied over the spokes of the wheel as 
shown, the lower ends of these clamps being bolted to the 
built up framework with nuts providing for adjustment. In 
other words by loosening the adjusting nut which holds 
clamp D and tightening the nut which holds clamp C the 
crank-pin will be revolved away from the operator as he 
stands in Fig. 2. The driving wheel is therefore adjusted 
by this means until the crank-pin is in the same vertical 
plane as the boring bar. The boring bar is then adjusted 
vertically until its center line is at the same elevation as 
the crank-pin center line. Both of these determinations are 
made by means of a lathe center in the end of the boring 
bar which also fits in the crank-pin center hole when adjust- 
ments are correct. This setting of the boring bar and crank- 


Fig. i—Front View of Boring Mill Attachment for Turning and Rolling Mounted Crank-Pins at the Billerica Shops of the Boston & Malne 
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pin is checked, however, by revolving the boring bar and 
making sure that the cutting point of the tool moves in a 
circle concentric with the crank arm bearing surface. This 
surface has not been subject to wear or distortion like the 
crank-pin center and therefore gives a more accurate measure 
of the original center line of the crank-pin. It is essential 
to take these precautions in lining up the crank-pin and bor- 
ing bar in order that the distance between the center of the 
pin and center of the axle may remain standard and not 
change the stroke of the piston. 

Crank-pins must be renewed after being reduced through 


Fig. 2—Close-up View Showing Tool-holder and Adjusting Clamps 


wear and machining to a limiting diameter and it is im- 
portant therefore to remove as little metal as possible in tru- 
ing the pins. The cutting tool is adjusted with this in mind. 
After the turning operation has been completed on both 
bearing surfaces of a pin, the cutting tool is replaced by a 
hardened steel roll and the pin rolled in accordance with 
customary engine lathe practice. The crank-pins on the pair 
of wheels illustrated, 9 in. in diameter, were turned and 
rolled in 2% hr., floor to floor. 


Making Round Head Bolts From 
Bar Stock 


By L. K. Silcox, 
General Superintendent Motive Power, C. M. & St. P. 


UITE a saving is effected at the Milwaukee shops of 
the Chicago, Milwaukee & St. Paul by the use of round 
head bolts made direct from bar stock instead of the usual 
hexagon head forged bolts for locomotive frames and cylin- 
ders. An analysis of the operations required to make and fit 
a frame bolt by the usual method is as follows: 
No. Description of Operation 
Bar iron taken from 8tock pile to shear. 
Cut to required length for forging. 
Taken to forging machine. 
Heated and headed, 
Placed in store stock. 
Sheared to length if exact length is not available. 
Ends faced and centered on centering machine. 
Moved to lathe. 
Turned to size and length. 
Moved to bolt cutter. 
Threaded. 
. Returned to engine lathe. 
13. Turned and fitted as required. 


The same results are accomplished in the round head bolt 
system in two operations, thus :— 


No. Description of Operation 


1. Bar iron from stock to bolt lathe. 
2. Bolts completely turned and fitted on turret lathe. 


pn pt pt 
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It is self-evident that there is a direct saving in labor of 
eleven distinct operations and of the use of three machines 
and one furnace. 

Straight bolts are used for all frame and cylinder work 
except very long bolts in frame splices where extended taper 
bolts are used. Straight holes are reamed in groups to ex- 
actly the same diameter which permits the turret lathe oper- 
ator to adjust turning tools for finishing the entire group 
without change in setup. It has been found that the ad- 
vantage in time consumed in fitting bolts is at least 35 per 
cent in favor of the bar stock system, and that the efficiency 
of bolting is equal to, if not better than, the forged end 
engine lathe turned bolt. 

A greater advantage is also found in the simplification 
of the store stock, because bar iron only needs to be carried 
in stock as compared with the multiplicity of sizes and lengths 
of bolts that must be stocked when forged bolts are used. We 
have also found that there is a great possibility of wastage in 
not having the proper length of bolt in stock and cutting 
down longer lengths than necessary when odd sizes are re- 
quired for immediate use. 

There seems to be no good reason for the use of a hexagon 
headed bolt where the value of the bolt depends largely on the 
efficiency of the driving fit and the principal stresses are 
shearing. ‘There is no occasion to turn or hold such bolts 
with a wrench. In some cases, it seems to be advisable to 
continue the use of the hexagon headed bolt, for example, 
engine truck and binder bolts which may be frequently re- 
moved in the course of roundhouse maintenance or where it 
may be desirable to be able to hold the bolt with a wrench 
to facilitate quick running repairs. 


Boiler Plate Gage 
By E. A. Miller 


A CONVENIENT boiler plate gage for the use of in- 
spectors and foremen is shown in the illustration, the 
goose neck effect being provided so that sheets having a 


enter mires eee ee 


| 
k 


Simple but Convenient Boller Piate Gage for Boller Inspectors 


rolled edge can be readily gaged. For plates thicker than 
5/16 in. and having a rolled edge all around, a larger goose 
neck gage will be necessary of the same type as illustrated. 

Referring to the illustration, the body of the tool is made 
of bronze, finished all over and graduated as shuwn. The 
slide likewise is made of bronze, slotted on one side to re- 
ceive the filling piece after the small spring has been put in 
place. The filling piece is riveted using 1% in. rivets in 
countersunk holes, the slide then being capable of movement 
on the body with just the required spring tension. A 14 in. 
bronze stud or anvil 1⁄4 in. long is sweated in the hole in 
the slide as shown in the assembly view. This anvil pro- 
jects 5/16 in. beyond the slide so that when the calipering 
points touch, the slide is at zero on the scale. 

This gage can be easily constructed and will prove a re- 


-liable-and valuable:tool for boilermakers and inspectors. 
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A Shaper With Several Unique Features 


Climax, is now being manufactured by the Cincin- 
nati Shaper Company, Cincinnati, Ohio. These ma- 
chines are built in seven sizes; namely, 16 in., 20 in., 24 in., 
28 in., and 32 in. heavy duty type, and in two sizes, 20 in. 
and 24 in. of the standard type. These machines contain 
a number of unique features, one of which is the feeding 


A NEW line of shapers, to be known as the Cincinnati 


Cincinnati Climax Shaper 


motion that is actuated by cams and not by an eccentric 
and ratchet. This provides for a gradual, rather than for 
an abrupt feed, and it confines the entire feed under any 
condition wholly within the return stroke. Eleven feeds, 
ranging from .010 in. to .170 in., are provided. The feed 
variation is accomplished by means of a lever, mounted on 
a direct reading dial, indicating the feed in thousandths. 
Another feature of the general feed arrangement is the 
omission of the usual feed box on the end of the cross rail. 
This mechanism has been placed on the side of the column 
in a position where it will not encroach upon the operator’s 
working space. All speed and driving gears run in oil, 
slide on integral multiple key shafts and are placed within 
the column. The lubricating system is of the automatic 


visible type which supplies oil to the bearing surfaces of 
the machine. 

Eight selective changes of speed are provided, from 11 to 
138 cutting strokes per minute on the 16-in. to 9 to 102 
cutting strokes per minute on the 32-in. shapers. The levers 
for starting, speed control, feed engagement and variation, 
and ram and stroke adjustment are all easily reached by 
the operator without leaving his working position. Direct 
reading indicators for speed, feed and length of stroke are 
provided. The main crank gear is of the helical type and 
is made in one piece of semi-steel. All the other gears 
are made from chrome nickel steel and are heat treated. The 
gear chamber forms the reservoir for the oil used for 
lubricating both the drive gears and the balance of the 
machine. The machine is completely guarded both for the 
operator’s protection against danger from moving parts and 
belts, and also for the protection of the sliding surfaces 
against chips. 

The drive is of the single-pulley type with friction clutch 
and brake. The pulley shaft is mounted on roller bearings. 


The machine may be driven by a motor mounted directly 


View of the Gear Box with Lid Removed 


on pads provided on the back of the tool. The construction 
permits the addition of the motor at any time without 
difficulty. On account of being able to have both sides of 
the ram ways in the column cast solid with it and to provide 
for complete adjustment to the ram ways by means of a 
single screw, thereby taking care of any play in either a 
sidewise or a vertical direction, the V-type ram was adopted 
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by this company. A guard that forms part of the ram pre- 
vents dirt from working its way into the bearings. 

The length of stroke is maintained without the usual 
clamping nut on the stroke adjusting shaft, the purpose of 
the nut being fulfilled automatically. The indicator shows 
the setting for the length of stroke irrespective of whether 
the machine is running or not. The separate crank gear 
bearing permits a solid crank gear and makes possible a 
replaceable bushing as in other bearings. The tooth pro- 
portions adopted eliminate undercut in the pinion, provides 
full contact in action, and at the same time give equal 
strength in the teeth of the gear and pinion, which are of 
different materials. The crank gear journal is especially 
long and of two diameters. The purpose of the enlarged 
portion is to provide additional strength and bearing sur- 
face at the point of greatest strain, while the length of the 
smaller portion maintains the alinement. 

A special feature is the close proximity of the crank 
gear bearing to the rocker arm. In addition, the gear por- 
tion of the wheel is made to overhang the bearing, thus 
bringing the driving load further within the bearing. 

The crank pin, of drop forged steel, hardened and ground, 
is held in the dovetailed slide of the crank gear by a taper 
gib. The rocker arm is of a closed type, made of semi- 
steel. It is fulcrumed at the bottom, and connected to the 
ram by a link. The fulcrum and link pins are hardened 
and ground. 

The sliding block is of gray iron, having a hardened and 
ground steel taper gib on its driving side to compensate 
for wear. Thus there is a hardened steel crank pin bearing 
in the gray iron sliding block, and a hardened steel crank 


New Three-Way 


HE Cincinnati Planer Company, Cincinnati, Ohio, has 
just built a special planer which has a bed with two 
vees and one flat. The box table has five T slots for 

clamping purposes. The table is also equipped with a table 
clamp and inner guides to avoid any possible chance for it 
to lift or tilt out of the track. All ways are provided with 
forced lubrication which is accomplished by means of a 
reversible pump that forces the oil into the ways directly 
under the tool. The oil, before reusing, is settled and 
strained to avoid dirt from getting into the ways. 

The rail is of the extended type and is so constructed as 
to take care of the strains when cutting at the extreme end. 
The knee carries the same outline as the rail and is securely 
bolted and dowelled. Large T-slot blocks, made the full 
length of the knee bearing, are used for clamping the rail 
against the column. This insures both a stiff knee and a 
stiff rail. 

The heads are equipped with rapid power traverse in 
both directions. They have been made exceptionally long 
so that they can plane some distance below the rail. With 
this type of head construction the slide can have full bear- 
ing on the harp at all times and the down feed screw is 
always in tension. The rail is equipped with a power 
elevating device for raising and lowering. A limit stop 
prevents the rail. from being raised beyond its maximum 
height. 

The column is braced and ribbed on the inside in a 
manner intended to prevent distortion and, in addition to 
being bolted and dowelled to the bed, a large tongue cast 
integral with the bed fits a groove in the column, which 
further provides against moving. 

This machine is equipped with a rapid power traverse 
to the side heads which allows the operator to raise and 
lower the rail heads by pulling the rapid traverse lever in 
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block gib which bears against the semi-steel rocker arm. 

The cross rail is square locked to the column, a type of 
clamping best suited to resist the direct thrust of the cut. 
Side alinement is maintained by a taper gib. Felt wipers 
remove any dust from the face of the column while adjust- 
ment is being made. The vertical screw is stationary and 
made in one piece. The thrust of the revolving nut is taken 
by a ball bearing. The screw does not project below the 
floor level. 

A heavy steel guard protects the rail bearing from chips. 
This guard does not in any way decrease the working sur- 
face of the table, nor interfere with the operator. The 
apron is provided with T slots for holding the work when 
necessary. These T slots do not run across the entire 
width, but leave reinforcing ribs at the center and sides, 
thus providing a much stiffer member than would other- 
wise be the case. A slot is placed across the face of the 
apron for alinement of fixtures. The apron is secured to 
the long narrow guide of the cross rail by taper gibs at the 
top and bottom. 

The table is practically a complete box section, having 
but small openings in the front and bottom. It is secured 
to the apron by six bolts. The spacing of the T slots is 
such that the vise will fit either the top or the sides. The 
table support is of improved design, the sliding action taking 
place at the bottom of the table instead of at the shaper 
base. With this type of support, parallel action is not de- 
pendent upon the exact alinement of the base. Protection 
against chips and dirt is complete. The base is made of 
box section closed at the top and serves to catch oil dripping 
inside of the column. 


Open-Side Planer 


the direction which he wants it to go. The slide is equipped 
with a hand wheel for feeding, which eliminates the old 
method of a crank handle which was a source of trouble 
when reaching to the extreme limit with the slide. 


Speclal Open Side Planer—Clincinnati Planer Company 
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New Development in Cutting Metal 


N important development in cutting metal has recently 
been brought out by the Chesterfield Metal Company, 
Detroit, Mich. This metal is known as Chesterfield 

cutting metal. It is described as being a non-corrosive, non- 
ferrous, non-magnetic cast alloy of semi-rare metals. Its 
composition is such that it cannot be annealed, tempered or 


Facing Outside of Side Rod Collar With Cutting Tool of Chester- 
field Metal—Speed, 96 R. P. M.; 32 Thread Feed; 
Depth of Cut, "a Inch 


heat treated in any way that will improve its cutting quali- 
ties. The elasticity of the metal is very low. This feature 
can be more readily appreciated when one considers that its 
scleroscope hardness is approximately 70, yet it is decidedly 
harder to file or grind than high speed steel that scleroscopes 
considerably above this figure. Although the metal is con- 
siderably harder than high speed steel, it maintains its cut- 
ting edge under the most severe conditions. 

Extensive tests run on railroad shop work show that the 
metal has ample strength to support the tool combined with 
a degree of toughness which eliminates the breaking and 
chipping heretofore encountered with cutting alloys. Ches- 
terfield cutting meta] can be ground either on a dry or flooded 
wheel. However, it is not deemed advisable to quench it 


A Swing Carry Iron 


has placed on the market a combination carry iron and 
centering device that contains several novel features 
in its construction. 

The coupler shank rests on a movable casting supported 
by swing links from the carry iron. The swing of the links 
permits the coupler to move to either side of center with little 
friction. It is always in center position when free on ac- 
count of the weight of the coupler being supported entirely on 
the links and swing carry iron. 

Aside from the usual results obtained by the use of center- 
ing devices, the manner in which the coupler is supported 
prevents wear on the bottom wall of the coupler shank and 
the top of the carry iron. The principal wearing points are 
the bearing surfaces of the swing carry iron and links. No 
bolts, rivets, pins or cotters are required in its construction. 
This device is known as the Economy swing carry iron and 
centering device. The illustration shows its application to 
the striking plate of a freight car. 


To: Tuttle Railway Supply Company, Inc., New York, 


and Centering Device 


in water when hot as the surface may be fractured. In 
manufacturing, it is cast to shape and, being already hard, 
it merely requires grinding to be ready for the machine. 

A number of tests were made recently in a railroad shop 
to determine the suitability of this cutting metal for rail- 
road work. There was a saving of 1 min. 50 sec. in facing 
the back of front side rod collars. From ten to twelve pieces 
were completed in this operation with Chesterfield metal be- 
fore it was necessary to grind the tool. Comparative tests 
using high speed steel showed that it was necessary to grind 
the tool after performing this operation on from two to three 
pieces. The time required to make the cut with high speed 
steel was 3 min. 10 sec., and with Chesterfield metal, 1 min. 
20 sec. The depth of the cut varied from 1/16 in. to 3/32 
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Results of Two Tests on Boring, Turning and Cutting Piston Rings 


in. From the outside diameter to the center the cutting 
speed decreased from 188 ft. per min. to 91 ft. per min. 
The results of two tests run on a 36-in. boring mill are 
shown in the table. In the first test a saving of 67 min. 
was brought about by the increased speed and depth of cut 
the Chesterfield metal was able to withstand. This saving 
was considerably bettered in the second test although it was 
run at practically the same speed and feed as the first test. 
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Economy Swing Carry Iron and Centering Device 
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The Master Radial Drilling Machine 


HE present development of American-made machine 

tools in automatic features, power, durability, easy 

manipulation, wide range of cutting speeds, etc., is a 
high tribute to the machine tool industry. Its ingenuity in 
solving problems and persistence in overcoming obstacles 
have made this development possible. 

One of the basic machine tools is the drill, and from a very 
crude beginning this machine has been improved until it can 
perform feats undreamed of in former days. The new Master 
radial drill (Fig. 1), recently placed on the market by the 
Cincinnati Bickford Tool Company, Cincinnati, Ohio, can 
drive a 3-in. high speed drill through 55 point carbon steel 
at 101 r. p. m. and .025 in. feed, or at the remarkable rate 
of 2.53 in. per min. Besides 
power this machine has other 
valuable features which will 
be referred to later. 

The Master radial drill, 
with a 20-hp. driving motor 
and a 22-in. column, can be 
furnished in arm lengths 
from 6 to 10 ft. It is par- 
ticularly suited for railroad 
shop and engine-house drill- 
ing operations because of its 
power and ready adaptability 
to handle all kinds of drill- 
ing jobs commonly encoun- 
tered in locomotive and car 
repair work. 

The radial arm is made in 
box section, including the rib- 


SY, 


tJ 
a 


a . sii 


depth gage and quick return mechanisms. It is entirely en- 
cased, reading direct from zero, and is always within con- 
venient reach for positioning. It may be set in an instant to 
disengage the feed at any predetermined depth, thus guarding 
against the spindle being advanced beyond its intended range 
of movement. 

The back gears, consisting of six gears and two positive 
clutches, are incorporated in the head and furnish four 
changes of speed, each of which transmits more than twice 
the pulling power of the next faster one. They engage in- 
stantly while running and, although fully encased, are readily 
accessible. 

The base is provided with an extension for the table and 
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Fig. 1—Cincinnati Bickford “Master” Radiai Drill Equipped with Air Column Binder, Cutting Lubricant Outfit and Driven by a 20 Hp. 
Variable S peed Motor 


bing, which gives it great strength. The arm swings with 
surprising ease considering its weight, and lowers at double 
its elevating speed. Each of the arm lugs is provided with a 
limit screw to prevent undue sagging when the binder levers 
are unclamped. The elevating screw is fitted with a ball 
thrust bearing and patented safety nut, and is so designed 
that it can neither be set in motion by accident nor remain 
in motion after the arm reaches its limits of movement. The 
arm binder and interlock is a recently patented feature which 
prevents the elevating screw from being set in motion while 
the arm is clamped. 

An automatic trip is incorporated in the design of the dial 


contains a reservoir and channels for the use of a cutting 
fluid. Being enclosed at the bottom, the base possesses an 
unusual degree-of strength. The bearings are bronze bushed 
throughout the machine, including those in both the driving 
and feed mechanisms, and all the more important ones are 
provided with sight feed oilers of approved design to insure 
a thorough distribution of oil. 

The column consists of two members, an inner trunk made 
fast to the base, and an outer sleeve which revolves thereon 
and clamps directly to its enlarged portion. By this means 
the two become practically one piece when the sleeve is tight- 
ened, a construction which not only adds stiffness to the frame 
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as a whole but greatly enhances the binding facilities. The 
trunk extends up to and has a bearing at the top of the sleeve. 
It is internally ribbed in the planes of greatest stress, and is 
provided with ball bearings to carry the thrust and radial 
load. The column binder is furnished in three styles, oper- 
ated by a lever on its cuff, a lever at the end of the arm, or 
by air from the head. The superior strength of the outer 
sleeve is used to augment the resistance against spring. 

The cutting lubricant outfit not only permits driving drills 
in steel at a much higher speed than is otherwise - possible, 
but contributes materially to the smoothness of the holes. Its 
nozzle is attached to the head and consists of a double- 


Fig. 2—Driving and Reversing Clutches, Showing Large Friction 
Rings and Toggle Arrangement for Expansion 


jointed pipe connection fitted with a valve which enables the 
operator to control the stream of fluid from his position at 
the head. 

The drive is furnished in four styles, and may consist of 
a direct-connected speed box, a constant speed motor and 
speed box, a variable speed motor mounted on the base as 
illustrated, or a variable speed motor placed on the arm. The 
machine is capable of absorbing 28 hp. without overloading 
the belt. 

The feed mechanism advances the spindle at the rates of 8, 
10, 12, 14, 16, 20, 25, 30, 35 and 40 thousandths, or .20, 
.25, 30, .35, .40, .52, .64, .76, .88 and 1.00 millimeters per 
rev., each of which is instantly available by means of lever- 
operated drive-keys. The mechanism is entirely encased. It 
contains two ball bearings to receive the thrust of the worm 
and is constructed throughout with particular regard to 
strength. All the operator has to do to obtain any desired 
feed is to turn the levers to the proper number. 

The gearing throughout the driving mechanism is made of 
nickel steel, hardened and ground, while that in the feed 
mechanism is proportionately durable. The thrust of the re- 
versing gears is received on ball bearings. No gear exceeds 
a periphery speed of 960 ft. per min. and each is com- 
pletely encased. 

The head is of exceedingly stiff construction, supports 
the feed worm gear on either side of its teeth, and is gibbed 
to an intermediate guide-way, on the principle of a boring 
machine saddle. On account of its accurate balance, the head 
can be positioned with great ease. Working parts of the head 
are few and simple, and, although entirely encased, are 
readily accessible. 

The quick return levers engage the feed the instant they 
are pulled, thereby eliminating the loss of time incident to 
having to perform by hand the further operation of engaging 
a trip-clutch on the worm-shaft before the power-feed be- 
comes effective. 

The speed box is provided with a friction clutch and gives, 
with the quadruple back gears, 24 changes of speed. When 
driven by a variable speed motor, as many as 60 speed 
changes are obtainable. The changes are made without 
shock, and each is positive and instantly obtainable. The 
speeds are graded to drive 34-in. to 3-in. drills at approxi- 
mately 35, 40, 45, 50, 60, 70, 80, 90 and 100 ft., and to bore 
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a 10-in. hole at 60 ft. per minute. Although the speed plate 
(Fig. 3) contains but two columns of figures, it enables the 
operator to determine at a glance how to position the levers 
for any of the 144 settings shown. 

The spindle is made of high carbon stock, double splined, 
with a ball thrust bearing both above and below its sleeve. 
It is provided wtih a safety stop which trips the feed just 
prior to the spindle reaching the limit of its movement. The 
table is furnished in two styles, plain and universal, each of 
which is made to fit the extension on the base, where it is 
always ready for instant use. 

The tapping mechanism drives through friction clutches 
and hence permits the operator to start, stop and reverse the 
spindle without shock while the rest of the machine is run- 
ning. It is operated from the front of the head and its ad- 


vantageous position between the arm shaft and back gears, 
which minimizes the duty required of the frictions, enables 
it to transmit at its lowest speed power far in excess of re- 
quirements. 

For purposes of comparison the Cincinnati Bickford Com- 
pany has made a complete test of the power absorbed by 
Master radials in driving drills at various feeds in medium 


Fig. 3—View Showing Back Gear Levers and the Direct Reading 


Speed Plates 


hard steel. Selected test results, one for each size of drill, 
are shown in the accompanying table. 


The large drills are 
operated at a lower peripheral speed than the small ones be- 


cause they cannot be kept cool under a fixed size stream of 


cutting lubricant. 


PowzR ABSORBED BY MASTER RADIALS IN DRILLING Mepitum Harp STEEL 
(When Fitted with a Variable Speed Motor Mounted on the Base) 


Dia. Speed .012 Feed .016 Feed 020 Feed 
Oh esa a a a ee 
Drill Rev Feet Depth Power Depth Power Depth Power 
% $10.0 100.2 6.12 5.40 8.16 6.69 10.20 7.88 
1 373.0 97.6 4.48 5.61 5.97 6.94 7.46 8.18 
1% 294.5 96.4 3.54 5.80 4.72 7.18 5.89 8.48 
1% 251.7 98.9 3.02 6.22 4.03 7.70 5.03 9.09 
134 207.2 95.0 2.49 8.07 3.32 9.99 4.15 11.78 
2 177.0 92.7 2.12 8.09 2.83 10.01 3.54 11.81 
24% 151.2 89.C 1.82 7.88 2.42 9.76 3.03 11.50 
214 1398 91.5 1.68 8.32 2.24 10.30 2.80 12.15 
234 119.5 86.1 1.43 7.83 1.91 9.69 2.39 11.43 
3 110.5 86.8 1.33 8.04 1.77 9.95 2.21 11.74 
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Ash Pan Sprinkler and Cleaner 


Col., has on the market an ash pan sprinkler and 

cleaner of unique design. Water is piped through 
a l-in. pipe from the injector pipe to a number of sprinklers 
located at strategic points at the center and sides of the ash 
pan. The water is turned into the supply pipes by a valve 
in the cab. As shown in the illustration, the sprinkler is 
designed to spray the water over a large area. The number 
of sprinklers required depends upon the size of the ash pan. 


Tc Pratte Vacuum Air Sander Company, Denver, 
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Drawing of Sprinkler Nozzle for Side of Ashpan 


On a pan of 11 ft. or more it is recommended that a sprinkler 
be placed at each corner. 

With boiler pressure behind the stream, any fire shaken 
through the grates can readily be put out and the ash pan 
given a thorough cleaning. It is claimed that where this 
device is installed on locomotives, cleaning the ash pans with 
a hose at terminals is practically eliminated. A better draft 
through the grates is obtained with a clean ash pan and 


considerable saving is accomplished as the pan will not 
warp when this device is used. 


~- 2 Ashpan Sprinklers (Righ Side) Operated Independently With "Valve- 


I"Valve- P¥alves i 
(Right and Lett Side) 


{Cenfer) *% 


Arrangement of Sprinkler on an Ashpan of Large Size 


Oil-Burning Rivet Forges and Torches 


oil burners, oil-burning torches, and pressure blow- 

ers has been developed .and recently placed on the 
market by the Johnston Manufacturing Company, Minne- 
apolis, Minn. ‘The rivet forge, shown in one of the illus- 
trations, is made in three styles, No. 1 for car repair yards, 
No. 2 for structural steel shops and No. 3 for boiler shops. 
The only difference in these forges is in the capacity of the 
burners, the No. 3 forge having about one-fourth the ca- 
pacity of the burner on the No. 1. All the burners are 
adjustable through the usual range of about one to three, 
but best results are obtained by having the burner on each 
forge adapted to its specific use. 

Aside from strength and easy portability by means of the 
large-diameter, ball-bearing wheels with wide tires, the prin- 
cipal feature of this rivet forge is the non-clogging vacuum 
oil burner, shown separately in one of the illustrations. In 
order to avoid the formation of scale on rivets a uniform 
flame is necessary, obtainable only by maintaining the oil 
feed in proper proportion to the air. To accomplish this re- 
sult the Johnston oil burner was developed with an air inlet 
valve by which the oil feed is regulated indirectly. This air 


A LINE of modern rivet forges with non-clogging vacuum 


valve does not clog since only air passes through it and as 
the air passages in the burner are larger and direct, the oil 
flow tends to remain uniform, and the character of the gascs 
in the heating chamber consequently remains as first ad- 
justed. 

To overcome difficulty from variable air pressure in shops, 
and especially in car repair yards, this burner was so de- 
signed that the vacuum by which the oil is drawn up varies 
directly as the air pressure. The relation between the air 
and oil supply are, therefore, automatically maintained as 
first adjusted regardless of changes in air pressure. As a re- 
sult of the non-clogging feature and provision to offset vari- 
able air pressure the character of the flame remains constant, 
scaling and smoking are reduced to a minimum and the 
forge operates at high combustion efficiency. The burner 
has a high vacuum and large oil connections, enabling heavy 
oil to be used. 

The frame of this forge is in the form of a triangle, pro- 
viding maximum strength and rigidity in proportion to 
weight. This is a valuable feature, in view of the use and 
abuse to which rivet forges are put in the course of everyday 
service. 


DECEMBER, 1923 RAILWAY 

Forge linings often fail by burning through at the top 
where the flame strikes and by cracking and spalling around 
the charging opening. In the Johnston forge the linings are 
not less than 41⁄4 in. thick where the flames strike and with 
a charging opening 6 in. wide there is little tendency for this 
opening to become enlarged by cracking. Additional fea- 
tures are the pivoted tongue which acts as a guard for the 
burner, the filling funnel and strainer, the air curtain pipe 
to deflect the hot gases upward and the welded oil tank 
which has a capacity to hold 20 gallons of fuel oil. 


Oil Burning Torches 


The oil-burning torch illustrated is made in two styles, 
No. 20 for car repair work and No. 21 for firing locomotives 


Pressure Blower for Furnaces and Forges—Vacuum Oii Burner 


for steam test or for starting coal fires in locomotives. The 
difference between the two styles is in the capacity of the 
atomizer, the first using 15 gals. of oil an hour and the 
second 35. This torch, known as the “one man portable,” 
is featured by high capacity and light weight combined with 
rugged design. This is accomplished by using light, prac- 
tically unbreakable cast steel nozzles and one large pipe 
from the torch head to the hose connection. This single 
pipe is strong and easy to hold. Instantaneous ignition and 
steady operation are accomplished by a new and unique 
atomizer which breaks the oil up into a fine fog close to the 
torch head and permits the use of a short, and therefore 
light, single chamber nozzle. Pressure in the oil tank is 
blown down through the air connection, and this operation 
does not spray oil over the operator. The filling funnel has 
a strainer in which the dirt collects and is effectually pre- 
vented from entering the tank. Plug cocks are used on air 
and filling connections for quick and easy operation. The 
oil hose is protected by an automatic valve which closes in 
case of failure of the oil hose. 

This torch has an unusual range of capacity with either 
nozzle. The large nozzle operates from a small flame 12 in. 
long up to the big flame required for firing a locomotive 
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boiler for the steam test. Another feature is the tubular 
handle for the tank, providing a light, convenient grip. The 
length of hose furnished is 121% ft. 
rivet forge the oil tank is welded. It has a capacity of 20 
gallons. An extra nozzle for the torch is carried on a bracket 
as shown in the illustration, being always available. The 
nozzles run at moderate temperatures, giving long life. 


Pressure Blowers for Furnaces and Forges 


An ample supply of air at the full rated air pressure 1s 
imperative for the satisfactory operation of oil burners. To 
provide this air pressure when not otherwise available, the 
Johnston Manufacturing Company has developed the special 
pressure blower for oil-burning furnaces and large coal 
forges illustrated. This blower is designed to maintain 
a practically constant pressure from no load to full load of 
10 oz. per sq. in. There are no moving parts except the 
blower wheel and the rotor of the motor and no bearings 
except the motor bearings, which are lightly loaded. These 
considerations and the fact that the blowers are especially 
designed for use at the standard speed of the 60-cycle alter- 
nating current motors by which they are driven tends to give 
high efficiency. The rigid construction of the motor base 
and direct connection between motor and lower casing assure 
permanent alinement. The power input is about 20 per cent 
of full load at no discharge and increases uniformly to full 


Oil-Burning Torch and Rivet Forge for Car Repair and Boiler Shops 


load at full discharge. This gives economical operation 
when only a small amount of air is required. The blowers 
may be equipped with direct current motors of the same 
speed as the corresponding alternating current motors. 

This blower is made in four sizes with the following 
motor rating and output: two horsepower, 500 cu. ft. per 
min.; three horsepower, 800 cu. ft. per minute; five horse- 
power, 1,250 cu. ft. per minute; seven and one-half horse- 
power, 1,800 cu. ft. per minute. 


Developments In Aluminothermic Welding 


aluminothermic welding, due to the fact that the design 

of the mold, the class of molding material used, and 
proper venting of the mold have been the subjects of study 
and improvement. It was at one time claimed that ordinary 
cast steel foundry practice could not be followed because of 
the excessive temperature at which aluminothermic steel 
was handled. It is now recognized that the best alumino- 
thermic steel can be injured by pouring in a mold where no 


Cona advancement has lately taken place in 


precaution has been taken to prevent the generation of gases 
from unsuitable molding material or organic binders when 
subjected to the intense heat. The gases, under pressure, 
are absorbed by the metal. This results in a poor weld due 
to blow holes and spongy metal. Even with suitable molding 
material, care should be taken to thoroughly vent the mold 
as is the practice in steel foundries. 

The preparation of the parts to be welded is extremely im- 
portant in all classes of welding. If precautions are not 


As in the case of the 
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taken to relieve strains, the members are apt to fracture in 
service outside the welded area, although the weld itself may 
be good. In heavy welding where the aluminothermic process 
is used, it is claimed that metal of exacting specifications 
can be introduced in bulk in a reducing condition between 
the parts to be welded with better results than by the drop 
by drop production of metal used in both electric and 
autogenous welding. Oxidation is unavoidable and slag 
inclusions as well as internal strains set up as each succes- 
sive layer of metal is added. There is only one strain where 
bulk metal is available, and this can be taken care of in a 
definite manner. In smaller sections the strains do not have 
so much effect as they are relieved by warping of the parts. 
It is said that the aluminothermic process does not depend 
to a great extent on the skill of the operator and there is 
small chance of failure if instructions are followed. 

Un:il recently, the drawback to a more extensive applica- 
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tion of the aluminothermic process was its high cost and lack 
of uniform metal. The inventor of the process, the late 
Dr. Hans Goldschmidt, developed a method of producing an 
aluminothermic mixture that produces metal of uniform 
character. His researches resulted in the mixture marketed 
under the trade name Feralite, by the Alumino-Thermic 
Corporation, Roselle Park, N. J., being produced at a con- 
siderably lower cost. No metallurgist endeavors to produce 
steel without a thorough understanding and control of fhe 
slag. Until Dr. Goldschmidt’s recent investigations and dis- 
coveries, this angle of the aluminothermic generation of steel, 
it is said, had apparently not been investigated. 

In Feralite, the ingredients are treated and then com- 
pounded in such a manner as to obtain proper fluidity of slag 
to prevent absorption by the metal of the gases and impurities. 
This is claimed to insure metal of uniform analysis and 
physical characteristics. 


Planer Tool for Removing Babbitt 


purpose of removing babbitt or soft metal from a loco- 

motive crosshead shoe has been patented by H. H. 
Henson, machine shop foreman of the Southern, Chatta- 
nooga, Tenn. The object in designing this device was to 
save time and to insure the thorough removal of all loose 
babbitt or soft metal. This is essential in order to prevent 
the loosening of the replaced metal after the shoe has been 
relined. A further purpose of the invention is to provide a 
planer tool which will obviate digging or hanging in the 
metal, eliminate chatter and the formation of marks present- 
ing an unfinished appearance which, in operation, rolls or 
bunches the metal. It will be noted in the illustration that 
the soft metal is removed in long shavings, which can readily 


A TOOL to be used on metal planing machines for the 


Drawing Showing Detall Construction of Planer Tool 


be kept separate from other metal cuttings and chips. This 
simplifies the reclamation of the soft metal for further 
use. 

The tool is comprised of a holder and a cutter. The 
holder is a forging or piece of machine steel heavy enough 
to support the cutter without chatter, or to give it a tendency 
to dig or hang in the babbitt metal. It is comprised of a 
shank, a seat and an offset whereby the seat is disposed later- 


ally from the line of the shank and at such a distance as to 


bring the cutting edge of the cutter in line with the center 
line of the fulcrum of the tool. 

The cutter consists of a base, and end bit and side bits. 
The bits are preferably formed separately and electrically 
welded to the base and to one another. They have a rake 
of about 45 deg. and a clearance approximating 90 deg. It 
is best made of carbon tool steel and is tempered to a degree 
to permit the bit being sharpened by a fine mill file. The 


cutter is secured to the holder by means of two countersunk 
bolts as shown in the drawing. 

It is claimed that this tool is rapid and effective in opera- 
tion and insures the thorough removal of all this metal from 
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illustration Showing the Manner in Which Planer Tool 
Removes Babbitt 


- the crosshead shoe, and is free from chatter or any tendency 


to produce marks which would give an unfinished appear- 
ance. This tool is to be placed on the market by the Adams- 
Fisher Manufacturing Company, St. Louis, Mo. 


The Japanese Department of Railways reports that 386 pas- 
senger cars were lost in Tokio alone, together with 33 locomo- 
tives and 31 electric cars. Only a few of locomotives can be re- 
conditioned for service. 


The Pere Marquette has extended its group insurance plan en- 
tered into with the Equitable Life Insurance Society on July 1, 
1922, to cover all employees of the mechanical department. The 
employees will pay one-half of the premium and the company will 
pay the balance. 


The Interstate Commerce Commission has reopened its investi- 
gation into the cost of construction and repair of railway equip- 
ment in so far as it pertains to locomotives on the Erie. This is 
the proceeding in which the commission criticised certaia railroads 
for the amount of the expenditures for repairs to locomotives in 
outside shops during 1920. | 


Following closely on the announcement of the Mechanical divi- 
sion of the American Railway Association that it will hold its 
annual convention at Atlantic City on June 11-18 1924, the Penn- 


sylvania System has announced that it will operate a special train ' 
in two sections from Chicago to Atlantic City, leaving Chicago ’ 


at 1 p. m, Monday, June 9, and arriving at Atlantic City at 10:30 


the following morning, making intermediate stops at Englewood |. ' 
(Chicago), Fort Wayne, Ind.; Lima, Ohio; Crestline, Alliance‘ 


and Pittsburgh, Pa. These trains, each of which will consist of 
ten cars, will contain the same equipment as the Broadway Limited. 


Employees of the Altoona shops of the Pennsylvania numbering 
15,000, through elected representatives, have passed a resolution 
addressed to the Interstate Commerce Commission protesting 
against any attempt on the part of the officials of the state of 
Pennsylvania or any other state in recommending any reduction 
in freight or passenger rates at this time to increase the miners’ 
wages. This resolution was occasioned by the suggestion of a 
decrease in freight rates in order to absorb the 10 per cent increase 
in wages granted the anthracite miners under Gov. Pinchot’s set- 
tlement plan. The railroad men fear that a loss in railroad income 
would ultimately be met by reduction in their wages. 


The Railroad Labor Board announces that notice has been re- 
ceived from the New York Central and from the road’s shopmen 
withdrawing from the Board their controversy as to wages; in- 
dicating that an agreement has been reached between the company 
and its employees for the use of the piece-work system of pay- 
ment. The classes of workers affected are the machinists, boiler- 
makers, blacksmiths, sheet metal workers, electrical workers, car- 
men, helpers and apprentices and car cleaners. It is understood 
that for the present the piece-work system will not apply to wreck- 
ing service, road service, power-house employees, millwright 
gangs, Or car inspecting and repairing in train yards. Piece-work 
prices are to be increased or reduced corresponding with changes 
in the hourly rates. 


Rolling-Stock Construction Increases in Poland 


A total of 140 passenger and 1,910 freight cars were built in 
Poland in 1922, compared with 20 passenger and 400 freight cars 
built in 1921, according to the acting commercial attaché at War- 
saw. Of the locomotives constructed during 1922, 10 were built 
at the locomotive works at Chrzanow. Polish locomotive and car 
building companies have on hand orders for 2,600 locomotives, 
7,800 passenger, and 70,400 freight cars. 


Fuel Association Competition Prize Awarded 


The prize of $100 offered by Eugene McAuliffe through the In- 
ternational Railway Fuel Association for the best paper on fuel 
conservation by an engineman, fireman, conductor, brakeman or 
switchman has been awarded by the judges to W. L. Richards, 
locomotive engineman employed by the Union Pacific at North 


- 
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Platte, Neb. The competition, which closed August 31, aroused 


wide interest and 2,028 papers were received by the association. 
The volume of work entailed in classifying and reading these 
Papers was so great that a prompt announcement of the result 
was impossible. 

In addition to the association prize of $100, Mr. Richards also 
receives the Railway Age prize of $50 for the best paper submitted 
in the contest, the Union Pacific prize or $100 for the best local 
paper and one of the Railway Review prizes of $10 for the winner 
of each local contest. 


Safety Appliance Act—Defective Couplers 


The Texas Court of Civil Appeals holds that a railroad cannot, 
by a rule relieving switchmen of going between the cars, when, 
because of its failure to comply with the Safety Appliance Act, 
the switchmen could not uncouple the cars without going between 
them, exempt itself from liability under Section 2 of the act, re- 
quiring automatic couplers.—St. Louis Southwestern v. Hosey 


(Tex. Civ. App.), 247 S. W. 327. 


Inspection Bureau Finds Defective 55 Per Cent of 


Locomotives Examined 


The Interstate Commerce Commission’s monthly report to the 
President on condition of railroad equipment shows that during 
October 6,507 locomotives were inspected by the Bureau of Loco- 
motive Inspection and 55 per cent were found defective, while 525 
were ordered out of service; also, 103,827 freight cars were in- 
spected, of which 4.7 per cent were found defective, and 2,300 
passenger cars, of which 114 per cent were found defective. 


Anthracite Shipments in October 


Shipments of anthracite for the month of October, as reported 
to the Anthracite Bureau of Information, Philadelphia, amounted 
to 6,564,526 gross tons. These figures are not comparable with 
the previous month of September on account of the suspension of 
mining during negotiations between operators and miners. The 
average daily shipment in September after operation was resumed 
amounted to 219,490 gross tons, while the average daily shipment 
during the month of October amounted to 262,581 tons, an increase 
of about 43,000 tons. 


Slack Work in Railroad Shops 


The Pennsylvania Railroad furloughed several thousand shop- 
men on November 26; and according to newspaper accounts, this 
general suspension of work will continue until December 3. A 
memorandum was issued by the company stating that the readjust- 
ment of forces was coincident with the usual normal slackening 
of freight traffic at this season and that the company’s supply of 
serviceable freight cars and locomotives was now ample for all 
needs. 

The Baltimore & Ohio on November 26 closed its principal shops 
for one week, laying off several thousand men. 

The New York, New Haven & Hartford has laid off about 
1,000 shopmen, furloughs being ordered at Readville, New Haven, : 
East Hartford, Providence, Norwood and Van Nest. 


Motor Trains Increasing in France 


The use of internal-combustion motors for trains appears to be 
developing rapidly in France. The State Railway, it is announced, 
has recently placed an order for 10 units on the model of the 
one tried out successfully between Mortagne and St. Gauberge, the 
motor being applied to an ordinary passenger coach. The Renault 
firm is also actively engaged in perfecting a new type of motor . 
train called the Scemia-Renault, which was run on trial recently 
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over the lines of a local Rheims company. This car carries 40 


Passengers and is equipped with double-end controls, whereby the 
necessity of a turntable is avoided. On the 350-mile stretch be- 
tween Rheims and Asfled, with 2.5 to 28 per cent grades, the 
average gasoline consumption was 108 gallons per 1,000 miles and 
the average speed 25 miles per hour. With a trailer, the consump- 
tion would be 138 gallons. It is stated that orders for six cars 
have been received and that the Societe des Transports en Commun 
de la Région Parisienne, which controls all the surface traffic in 
and around Paris, intends to place one of them in regular service 
on the Versailles-Les Mureaux line. 


October Locomotive Shipments 


The Department of Commerce has prepared the following table 
showing shipments of locomotives in October from the principal 
manufacturing plants, based on reports received from the individ- 
ual establishments: 


Locomotives 
Ten months’ total, 
January to October 
October September October ——— —A————.,, 
. 1923 1923 1922 1923 1922 
Shipments— 
Domestic ..........45 295 313 133 2,410 718 
Foreign ............. 15 22 12 151 187 
Totals s4.34-oeinaeh 310 335 145 2,561 905 
Unfilled Orders— E E = 
(End of month) 
Domestic ............ 915 1,102 1,420 EEI REEI 
Foreign ............. 62 76 118 waar eke ay 
p Total... anene 977 1,178 1,538 exe zat 
A Labor Board Decisions 


In a dispute between the maintenance of way employees of the 
Norfolk & Western and the management in regard to the applica- 
tion of the overtime rule when the meal period is worked, the 
Labor Board has ordered that the payment of time and one-half 
starts at the expiration of the tenth continuous hour on duty, com- 
puted from the employees’ regular starting time. It further ordered 
that where this continued service includes meal period, no deduc- 
tion shall be made therefor, and the employee shall, at the first 
opportunity, be allowed 20 minutes in which to eat.—Deciston No. 
2015. 

The Labor Board, in reconsidering Decision No. 1726 in which 
it ordered that supervisors of mechanics on the Denver & Rio 
Grande Western, who had been considered out of service on 
account of their refusal to exercise their seniority as mechanics, 
be reinstated, has decided that evidence introduced in the rehear- 
ing was such that the request for reinstatement of the supervisors 
of mechanics should be refused, upholding the contention of the 
road.— Decision No. 2006. 
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Wage Increases 


The Missouri-Kansas-Texas has increased the wages of shop- 
men 2 cents an hour, effective October 14. The increase will 
ee $226,000 annually and affects workers in all mechanical 
crafts. 

Shop crafts employees on the Atlantic Coast Line have been 
granted wage increases, effective October 15, which will aggregate 
$400,000 a year. Mechanics receive an increase of 3 cents an hour, 
apprentices, 2 cents an hour, and helpers, 1 cent. 

Stationary engineers and firemen and shop laborers on the 
‘Northern Pacific have been granted wage increases of about 1 
cent an hour. Clerks, freight handlers, express and station em- 
ployees on the Staten Island rapid transit have received wage in- 
creases of from 1 to 2% cents an hour. 

Shopcrafts employees of the Chicago, Burlington & Quincy 
have been granted an increase in wages of 2 cents an hour; fol- 
lowing a series of conferences between officers of the road and 
representatives of the shop workers. The increase will affect 
some 18,000 men of all classes in the shops and will add approxi- 
mately $1,000,000 per year to the payroll of the road. 


Rock Island Stock for Employees 


The Chicago, Rock Island & Pacific has put into effect a plan 
whereby employees may secure preferred stock on a monthly pay- 
ment basis. Any employee of the company of more than six 
months’ service may invest in the preferred stock of the railway 
under this plan. Both 7 per cent and 6 per cent preferred stock 
may be bought but the total which may be ordered or carried at 
any one time must not exceed one share for each $300 of annual 
salary or pension of the employee and shall not exceed ten shares 
altogether. 

The amount to be paid for the stock will be governed by the 
market price at the time it is purchased. Active employees of six 
months’ service or more will be required to make an initial pay- 
ment of $5 a share and a monthly payment thereafter of not less 
than $3 a share. Pensioned employees are permitted to buy, and 
they are not required to make the initial payment of $5 a share. 
Ten per cent of the purchase price will be deducted from each 
monthly pension check. 

The company will hold the stock purchased as security for the 
payments of the balance of the purchase price, which balance 
will be paid through payroll deductions as authorized by the em- 
ployee. Interest at the rate of six per cent per annum will be 
assessed on the unpaid balance, and dividends received on the 
stock will be applied to the unpaid balance. The employee may 
make full payment at any time but contracts of purchase are not 
transferable. An employee may terminate the contract at any 
time, when the stock will be sold at the current market price. 
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Comparison of Revenue Freight Car Loadings for 1923 with 1922 and 1921 


DECEMBER, 1923 


Oklahoma Commission Approves Railways’ Physical 
Condition 


Efforts of shopcrafts employees on several lines in Oklahoma 
to secure the appointment of inspectors to investigate and report 
on the physical condition of the roads in the southwest territory 
proved unsuccessful when the Oklahoma Corporation Commission 
declared that no necessity exists for such appointments and that 
the complaint was obviously based on misinformation. The sub- 
mission which was brought against the roads by the defeated 
shopcrafts strikers was presented to the Oklahoma commission on 
August 6 by O. E. Heath, an officer of the railway employees’ 
department of the American Federation of Labor. The Chicago, 
Rock Island & Pacific and the Arkansas Western were particu- 
Jarly charged with “employing in the transportation of passengers 
and freight, engines and cars with such defects as to imperil the 
safety of passengers and employees.” The Oklahoma commission 
found “that the motive power and rolling stock of the railroads 
in Oklahoma are at this time in as good if not better condition 
than at any period in the history of the railroads.” The report 
of the commission also pointed out that freight traffic had been 
expedited in 1923, that the cars furnished had been in excellent 
condition, that claims for loss, damage and delay had been much 
decreased and that shippers in Oklahoma had not suffered from 
any car shortage. 


Hal S. Ray Addresses Chicago Car Foremen 


The Car Foremen’s Association of Chicago held its regular 
monthly meeting Monday evening, November 13, at the Great 
Northern Hotel, Chicago, the principal address, which was in the 
nature of an inspirational talk, being by Hal S. Ray, director of 
public and personnel relations of the Chicago, Rock Island & 
Pacific. Mr. Ray, after commenting briefly on railroad public 
relations work, devoted his attention to the railroad foreman and 
his responsibility in interpreting management ideals and policies 
to his men. Regarding this subject, Mr. Ray said in substance: 
“Railroad officers are honest in advocating the square deal to their 
employees. They are honest, if for no other reason, because it is 
the best policy. The day of ‘bunk’ and ‘bluff’ in railroading has 
long since passed, experience having repeatedly demonstrated that 
the only way to secure results with men is by treating them fairly. 
It is the duty of foremen to overcome the suspicion with which 
employees from long habit regard all improvement and betterment 
plans emanating from the management. 

“The rank and file of railroad foremen do not realize the im- 
portance of their jobs and the big opportunity which they have to 
be of inestimable service by creating a better understanding be- 
tween the managements and the men. Foremen are the channels 
through which right can be made wrong, and wrong can be made 
right. The best plans developed by the managements can be made 
non-effective by the way in which they are interpreted to the 
workmen, and on the other hand, workmen will be slow to think 
ill of any railroad which is fortunate in employing able, conscien- 
tious foremen. Most railroad foremen are always on the job, 
efficient, dependable, but entirely too modest and unassuming, with 
the result that the importance of their work is not always appre- 
ciated. It is the foreman’s duty to be consistently hopeful and 
helpful in dealing with his men, always endeavoring as far as may 
be possible to give each man work to which he is fitted and which 
he can enjoy. No part of the foreman’s work is more important 
than to encourage and help the men who work under him. When 
questions are asked regarding various phases of the work, cour- 
teous, brief and informative answers should be given. Don’t an- 
swer a question with a lot of conversation which doesn’t mean 
anything. Another essential is to convey to workmen an under- 
standing of the importance of their work and an appreciation of 
the vital link which they form in the railroad chain.” 


271 Swedish Locomotives Received in Russia 


Of the 500 railroad locomotives of the 0-10-0 type ordered by 
Russia from the Swedish firm Nydquist & Holm in 1921, 271 have 
been passed by the Russian inspecting commission up to September 
1, and 55 more were expected to arrive before the close of the 
present navigation season, according to an abstract from Economic 
Life (Moscow) appearing in Commerce Reports. 

The new locomotives have already been placed in operation on 
the Northern, the Murmansk, the Moscow-Kazan, the Kiev- 
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Voronezh, the Southern, the Syzran-Viazma, and the Trans- 
caucasian Railways. 


B. & M. Contemplating Group Insurance 


Group insurance for employees of the Boston & Maine is being 
planned for, with the expectation of giving the benefits of the 
scheme to about 6,500 employees. This action has been taken at 
the request of the Mechanical Employees’ Association. It is pro- 
posed to provide policies of $1,000 life insurance each, with certain 
weekly payments for sick or accident disability. As in other move- 
ments of this kind, at least 75 per cent of the employees in each 
class must accept the scheme before it can be made effective. The 
railroad company will, it is understood, contribute to the insurance 
the minimum proportion required under the insurance company’s 
terms. 


MEETINGS AND CONVENTIONS 


Mechanical Convention at Atlantic City 


The General Committce of Division V, Mechanical, of the 
American Railway Association, at its meeting in New York on 
Thursday, November 8, decided to hold a convention, with exhibits, 
at Atlantic City on June 11-18, 1924. The Executive Committee 
of the Railway Supply Manufacturers’ Association also voted on 
the same day in New York to hold an exhibit on the same dates, 
viz., June 11-18, 1924. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


EBA AssociaTiOn.—F. M. Nellis, Room 3014, 165 Broadway, New 

ork City. 

AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ As- 
SOCIATION.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 

AMERICAN RAILWAY ASSOCIATION, Division V.—MECHANICAL. . R. Haw- 
therne, 431 South Dearborn St., Chicago. 

Division V.-—EQuipMENT PatntTinc Diviston.—V. R. Hawthorne, 

icago. 

Diviston VJ.—Purcuases anD Stores.—W. J. Farrell, 30 Vesey 
St., New York. 

AMERICAN Rattway Toot Foremen’s AssoctaTion.—W. C. Stephenson, At- 
lantic Coast Line, Rocky Mount, N. C. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
W. Ferty-third St., New York. Annual meetin 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. 
Ave., Cleveland, Ohio. 

AMERICAN SocIETY For TESTING Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

ASSOCIATION OF Raltway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 

C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill 

CANADIAN RaiLway CLus.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Next meeting December 11. Paper on Handling of Mail by Railways 
will be presented by R. L. Laprairie, inspector railway mail service, 
Montreal. Sterecpticon views. 

Car FoREMEN’sS ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hetel, Chicago, Ill 

Car ForemMeEN’s ASSOCIATION OF St. Louts.—Thomas B. Koeneke, 605 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis. 

CENTRAL Raitway Ccius.—-H. D. Vought, 26 Cortlandt St., New York, N. Y. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND Car FOREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, IH. 

CincinnaTr Rattway CLus.—W. C. Ccoder, Union Central Building, Cin- 
cinnati. Ohio. Meetings second Tuesday, February, May, September 
and November. Next mecting November 13, annual dinner and 
election of officers. 

INTERNATIONAL RalLcroap Master BLacKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL Rati way Fuet Association.—J. B. Hutchison, 6000 Michi- 
gan Ave., Chicago, Ill. 

INTERNATIONAL RaiLway GENERAL FoREMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. 

Master BOILERMAKERS’ ASSOCIATION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New ENGLAND RalLroap Ciun.—W. E. Cade, Tr., 683 Atlantic Ave., Boston, 
Mass. Next meeting December 11, Copley-Plaza Hctel, Boston. Paper 
on Air Brake will be presented py George Terwilliger, general air 
brake inspectcr, N. Y., N. H. & H. 

New York Rairroap CLuB.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth St., New York. Annual dinner December 6, 
Hotel Commodore, New York, N. Y. 

NraGARA FRONTIER Car Men’s Assoctation.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

PactFic Rattway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Next meeting December 13. Seventh annual holiday entertainment for 
families of members. 

Rattway CLUB oF GREENVILLE.—G. Charles Hoey, Plum St., Greenville, Pa. 
Meetings last Friday of each month, except June, July and August. 

Rairway CLUR or Pittsrurcu.—-J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meetings fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel. Pittsburgh. 

St. Louis Rattway Criva.—-B. W. Frauenthal, Union Station, St. Louis, Mo. 
Next meeting December 14. Paper will he presented by N. D. 
Ballentine, assistant to president, Seabcard Air Line. 

TRAVELING ENGINEERS’ Association._-W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland. Ohio. 

WESTERN Rartway Cius.—Bruce V. Crandall, 605 North Michigan Ave., 

hicago. Meetings third Monday in each month, except June, July 
and August. 


December 3 to 6. 
iseman, 4600 Prospect 
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SUPPLY TRADE NOTES 


James J. Dale has resigned as vice-president and director of the 


Consolidated Machine Tool Corporation, New York. 


The Crane Company will construct a two-story foundry, 160 by 
S00 ft. in area, at 4100 South Kedzie avenue, Chicago. 


The Stafford Roller Bearing Car Truck Corporation, Lawton, 
Mich., has been placed in receivership. Justus S. Stearns has been 
appointed receiver. 


The American Car & Foundry Company has ordered the struc- 
tural steel for a foundry at Madison, Ill, from the Kenwood 
Bridge Company. 


Harry R. Rochester, western sales manager of the Hale & Kil- 
burn Corp., with headquarters at Chicago, died October 28 at 
Atlantic City, N. J. 


The Cleveland sales office of the Jones & Laughlin Steel Cor- 
poration has becn moved from 1314 Rockefeller building to 1407-11 
Union Trust building. 


H. B. Thurston, sales manager of the Talmadge Manufacturing 
Company, Cleveland, Ohio, was on November 23 elected vice- 
president of the company. | 


C. A. Dunn, formerly sales manager of The Weldless Tube 
Company, has been appointed manager of the Delaware Seamless 
Tube Company, Auburn, Pa. 


The American Brake Shoe & Foundry Company has ordered the 
structural steel for a foundry building at Kansas City, Mo., from 
the Kansas City Structural Steel Company. 


Jay C. Lathrop, representative of the Conveyors Corporation 
of America, Chicago, Il., in the Cincinnati district, has removed 
his office to 503 Neave building, Cincinnati, Ohio. 


The Morrison & Risman Company, Buffalo, N. Y., dealer in 
‘railway equipment, has opened a district sales office in the Ulmer 
building, Cleveland, Ohio, in charge of R. B. Morrison. 


The Philadelphia division of the B. F. Sturtevant Company, 
Boston, Mass., is now located at Thorne & Copewood streets 
(near White Horse pike and Haddon avenue), Camden, N. J. 


J. A. Cecce has been appointed assistant to the manager of pur- 
chases of the Consolidated Purchasing Agency for the American 
Short Line Railroad Association, with headquarters at Chicago. 


J. T. Stephenson, formerly chief material inspector of the South- 
ern Railway, has been appointed Washington sales agent for rail- 
road supplies of the Newport News Shipbuilding & Dry Dock 
Company, Newport News, Va. 


Edmund H. Jahnz has been appointed agent of the Mercury 
Manufacturing Company, Chicago, for its tractors and trailers in 
Philadelphia, Pa., and surrounding territory. Mr. Jahnz’s office is 
at 2009 Market street, Philadelphia. 


R. P. McCormick will have supervision of the sales activities of 
the Eastern district for the Pawling & Harnischfeger Company, 
Milwaukce. He will have offices at 30 Church street, New York, 
and 605 Stephen Girard building, Philadelphia, Pa. 


D. P. Bennett, vice-president of the Pittsburgh Steel Company, 
Pittsburgh, Pa., has been elected president, and E. H. Bindley, a 
director, has been elected vice-president. Henry J. Miller was 
elected a director to succeed the late Willis T. McCook. 


Henry Pearson, president of the Wason Manufacturing Com- - 


pany, Springfield, Mass., from 1906 to 1910, and vice-president 
since that time, died on November 27 at the age of 71. The com- 
pany is a subsidiary of the J. G. Brill Company, Philadelphia, Pa. 


H. N. Winner has been appointed gencral manager of the Gar- 
lock Packing Company, Palmyra, N. Y. Mr. Winner was for- 
merly manager of the Philadelphia, Pa., branch of the Garlock 
Packing Company and later served as president and also as gen- 
eral manager of the Crandall Packing Company. 


The Mahr Manufacturing Company, of Minneapolis, Minn., 
manufacturers of rivet forges, torches, furnaces and kindred oil- 
burning equipment, has moved its New York office from 56 Murray 


and manufacturing miscellaneous car parts. 
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street to larger quarters at 42 Murray street. Ray G. White is 
the district representative of the company at New York. 


E. F. Piea, sales manager of the Mahr Manufacturing Company, 
with office located at 527 Commercial Trust building, Philadelphia, 
Pa., has had his territory extended so that it now comprises the 
state of Pennsylvania, with the exception of the northeastern por- 
tion, the states of Maryland and Delaware and the southern part 
of New Jersey. 


David Newhall, of Philadelphia, Pa., has been appointed a sales 
representative in the steel car department of the Bethlehem Steel 
Company, with headquarters at Bethlehem. Mr. Newhall, before 
the war, was vice-president in charge of sales of the Geo. M. New- 
hall Engineering Company; this firm did an extensive railroad 
business in the East. 


The Independent Equipment Corporation, with offices in the Mc- 
Cormick building, Chicago, has been organized for the purpose 
of repairing freight car equipment, leasing and repairing tank cars 
This company has 
bought the plant of the Goodwin Car & Manufacturing Company, 
located at Clearing, III. 


The Linde Air Products Company, New York, recently started 
continuous operations in its new plant at Tulsa, Okla. Oxygen 
will be extracted from the air by the liquefaction process. The 
plant is also able to reclaim the nitrogen and separate the rare 
gases, argon and neon. C. A. Kennedy is operating superintendent. 
A Prest-O-Lite plant, for the manufacture of welding and cutting 
gas, is also planned for the same locality. 


The Link-Belt Company, Chicago, has secured by purchase the 
Meese & Gottfried Company, of San Francisco, Los Angeles, 
Seattle and Portland. Meese & Gottfried Company, and its pre- 
decessors, have been manufacturers of power transmission 
machinery and distributors of conveying and transmission 
machinery on the Coast for many years. The new organization 
will be known as Link-Belt Meese & Gottfried Company, with 
headquarters at San Francisco and officers as follows: Charles 
Piez, chairman of the board; B. A. Gayman, president; Harold 
H. Clark, vice-president and sales manager; Leslie W. Shirley, 
treasurer, and Richard W. Yerkes, secretary. 


The Electric Heating Apparatus Company, manufacturers of 
Multiple Unit and Heavy Duty electric furnaces, with general of- 
fices and works at Newark, N. J., has recently terminated an agree- 
ment with the Westinghouse Electric & Manufacturing Company 
for the exclusive sale of their special furnaces. The Electric 
Heating Apparatus Company has enlarged its sales and service 
department and has established a district office in Chicago. F. A. 
Hansen, formerly in charge of sales of electric furnaces in the 
Chicago territory for the Westinghouse Electric & Manufacturing 
Company, has been appointed district manager for the Electric 
Heating Apparatus Company in the Chicago territory, with office 
in the Marquette building, Chicago. 


The Chain Belt Company, Milwaukee, Wis., manufacturers of 
Rex chain, transmission machinery and conveying equipment, for- 
merly represented on the Pacific Coast by the Meese & Gottfried 
Company, San Francisco, Cal., has established direct factory 
branches and warehouses in Portland, Ore., and Seattle, Wash. 
The Northwest territory, with headquarters at Portland, will be 
in charge of Allen C. Sullivan. Don B. Catton will be the special 
sales representative for the Portland office. The Seattle and Brit- 
ish Columbia territory will be handled by Wm. F. Nichols, of the 
Seattle office. The Portland office of the Chain Belt Company is 
located at 67-69 First street and the Seattle office at 1040 Sixth 
avenue, south. Large stocks are maintained at both Portland and 
Seattle. 


The Industrial Works, Bay City, Mich., which was established 
in 1873, celebrated its fiftieth anniversary on October 13 at Bay 
City. The celebration included a sales conference of all repre- 
sentatives of the Industrial Works from all principal points of the 
United States, Canada, Cuba and South America. Another fea- 
ture was a test of a 200-ton wrecking crane which had been built 
for the Norfolk & Western. At the banquet addresses were made 
by William L. Clements, president; C. R. Wells, secretary and 
treasurer, and Ernest B. Perry, general manager. The Industrial 
Works was started in 1873 with a working force of 30 men in a 
factory building 75 by 100 ft. The plant today covers an area 
of 29 acres of ground, and includes 59 buildings with 440,000 
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Sq. ft. of floor area, 5 miles of railroad track and employs 1,800 
men. The 59 buildings include a foundry and pattern, blacksmith, 
boiler, bucket, car, canopy, electrical, paint, pipe and machine shops, 
each of which is a complete unit. Besides, there is a pattern stor- 
age building, an employees’ restaurant, a garage, and an office. 


Dana R. Bullen, manager of the supply department of the Gen- 
eral Electric Company, Schenectady, N. Y., has been appointed 
assistant vice-president on the Staff of the vice-president in charge 
of sales of general apparatus and supplies. The lighting depart- 
ment has been changed to the central station department and the 
mame of the power and mining department changed to the indus- 
trial department. C. W. Stone, manager of the former lighting 
department, continues as manager of the central station depart- 
ment. M. O. Troy, who was manager of the transformer sales 
department, has been appointed executive assistant manager of the 
central station department, with headquarters at Schenectady, and 
W. M. Stearns, formerly one of the assistant managers of the 
supply: department, has been appointed assistant manager of the 
central station department. R. D. Mure, assistant manager of the 
former lighting department, has been appointed assistant manager 
of the central station department in charge of apparatus sales. 
F. G. Vaughen and present staff have been transferred to the cen- 
tral station department and continues in charge of the meter busi- 
ness of the company, Mr. Vaughen retaining the title of sales 
manager. W. S. Clark and present staff in charge of the com- 
Pany’s wire and cable business, have been transferred to the cen- 
tral station department, and the railway supply section and present 
Staff conducting the company’s business on railway motor and con- 
trol parts, railway line material and rail bonds, have been trans- 
ferred from the supply department of which E. P. Waller is man- 
ager. Industrial heating devices, industrial control, mine locomo- 
tive and stationary motor repair parts, and fabroil, textoil and 
textolite gears sections of the supply department, have been trans- 
ferred to the industrial department of which A. R. Bush, manager 
of the department under its former name of power and mining 
department, continues in charge. N. R. Birge, formerly one of 
the two assistant managers of the supply department, has been 
assigned to the staff of the president and will assist in supervision 
of associated manufacturing companies, being asociated with D. C. 
Durland in this work. 


H. E. Graham, manager of traffic and sales of the Pressed Steel 
Car Company and its subsidiary, the Western Steel Car & Foundry 
Company, with headquarters at New York, has resigned to become 
vice-president in charge 
of sales of the Illinois 
Car & Manufacturing 
Company, with headquar- 
ters at Chicago. Mr. 
Graham was born on 
June 21, 1880, at Alli- 
ance, Ohio. He entered 
railway service in 1896 
as a call boy in the op- 
erating department of the 
Pennsylvania at Pitts- 
burgh, Pa. He was later 
a time clerk in the divi- 
sion superintendent’s of- 
fice and a bill clerk in the 
trafic department until 
1898, when, upon the or- 
ganization of the Pressed 
Steel Car Company, he 
entered its employ as 
chief clerk in the traffic 
department at Pittsburgh, 
Pa. He held this position until 1905, when he was promoted to 
trafic manager, with the same headquarters, which position he 
held until 1920, when he was promoted to manager of traffic and 
sales, with headquarters at New York. He has held the latter 
position until his resignation to become vice-president in charge of 
sales of the Illinois Car & Manufacturing Company. Mr. Graham 
will take over the duties with the Illinois Car & Manufacturing 
Company on January 1. 


The J. G. Brill Company, Philadelphia, on November 1 pur- 
chased the railroad motor coach division of the Service Motors, 
Inc., Wabash, Ind., with exclusive rights for the production and 
sale of the type of gasoline-driven rail car heretofore known as 


H. E. Graham 
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the Service Model 55 Railroad Motor Coach. Cars of this type 
now in operation have completed one million and a half miles 
of service. While the Brill company has heretofore furnished only 
the bodies for these cars, it will now furnish the complete units 
without change in design. This type car will now be known as 
the Brill Model 55 Gasoline Car and will be handled by the auto- 
motive car division of the J. G. Brill Company, Philadelphia, with 
C. O. Guernsey, designer of this unit and formerly vice-president 
of Service Motors, Inc., as chief engineer; C. J. McPherson, sales 
manager; A. H. Hudson, formerly of Service Motors, Inc., as 
Fastern representative, and A. F. McCormick, formerly of Service 
Motors, Inc., as Southwestern representative. All renewal part 
business for cars of this type now in service and guarantees given 
by Service Motors, Inc., have also been taken over by the Brill 
company. 


William F. Wendt, founder and former president of the Buffalo 
Forge Company, Buffalo, N. Y., and prominent for many years in 
local business and political affairs, died at his home in Buffalo on 
Tuesday morning, Octo- 
ber 30, at the age of 65. 
He was a brother of 
Henry Wendt, now presi- 
dent of the Buffalo Forge 
Company. Mr. Wendt 
was born in Buffalo. He 
continued as president of 
the company, which he 
was instrumental in start- 
ing, until 1916, when he 
retired. He was also 
president of the George 
L. Squire Manufacturing 
Company, the Buffalo 
Steam Pump Company 
and the W. F. Wendt 
Publishing Company, 
which published the 
American Blacksmith and 
La Hacienda, a magazine 
printed in Spanish and 
circulated in South 


Buffalo. 


The Bradford Corporation 


The Bradford Corporation has acquired all the capital stock and 
assets, and will assume all the obligations of the Bradford Draft 
Gear Company, the Republic Railway Equipment Company, Inc., 
and the Joliet Railway Supply Company. These properties will 
be operated as one unit after December 31, 1923. 

The officers of the Bradford Corporation will be Horace Parker, 
president, New York; Burton Mudge, executive vice-president, 
Chicago; W. W. Rosser, vice-president, Chicago; Floyd K. Mays, 
vice-president, New York; A. F. Stuebing, chief engineer, New 
York; E. H. Barnes, secretary, New York; James H. Slawson, 
general manager, Chicago; Charles A. Carscadin, general sales 
manager, Chicago; William F. Hoffman, treasurer, New York; 
Arthur L. Pearson, assistant vice-president, Chicago. The execu- 
tive committee will be Fred A. Poor, chairman; Horace Parker 
and Burton Mudge. 


The Bradford Corporation will maintain executive offices at 25 
West Forty-third street, New York City, and Railway Exchange 
building, Chicago, and sales offices in Washington, D. C., in charge 
of Harry F. Lowman; St. Louis, Mo., in charge of Walter C. 
Doering; San Francisco, Cal., in charge of E. F, Boyle; Mexico 
City, in charge of Joseph H. Cooper. The company will be repre- 
sented in Canada by the Holden Company, Limited, of Montreal. 

The company will sell and manufacture Bradford Draft Gears, 
Bradford Draft Arms, Chambers Throttle Valves, Huntoon Truck 
Bolsters and Huntoon and Joliet Brake Beams. 
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| EQUIPMENT AND SHOPS 


Locomotive Orders 


THe Cuicaco & Norru Western has ordered a snow plow 
from the American Locomotive Company. 


THE SOUTHERN Paciric has ordered 20, 0-6-0 switching type 
locomotives from the Lima Locomotive Works. 


THE LcuisviLLeE, HENDERSON & St. Louis has ordered 1, 4-6-2 
type locomotive from the American Locomotive Company. 


THE TEMISKAMING & NORTHERN Ontario has ordered 3, 2-8-2 
type locomotives from the Canadian Locomotive Company, Ltd. 


THE Lone Bett LuMBER Company has ordered 3, 70-ton geared 
locomotives from the Willamette Iron & Steel Works, Portland, 
Ore. 


Passenger Car Orders 


THE Canapian Paciric has ordered from the National Steel 
Car Corporation 15 steel frames for colonist cars. 


THE WASHINGTON & LINCOLNTON has ordered a gasoline motor 
car from the Edwards Railway Motor Car Company. 


THE LAURINBURG & SOUTHERN has ordered a gasoline motor 
car from the Edwards Railway Motor Car Company. 


THE Toronto, HAmitTon & BurFALo has ordered 16 coaches 
and 6 smoking cars from the Canadian Car & Foundry Company. 


THE MINNESOTA, DAKOTA & WESTERN has ordered one gaso- 
line motor coach from the Oneida Manufacturing Company, Green- 
bay, Wis. 


THE BIRMINGHAM & SouTH EASTERN has ordered a gasoline 
motor car and trailer from the Edwards Railway Motor Car 
‘Company. 

THE St. Louis. KENNETT & SOUTHEASTERN kas ordered a gas- 
oline motor car and a trailer for this car from the Edwards Rail- 
way Motor Car Company. 

THE TENNESSEE, KENTUCKY & NORTHERN has ordered from 


the Edwards Railway Motor Car Company. Sanford, N. C., a 
32-ft. completely equipped motor car. 


Freight Car Orders 
THE GREAT NORTHERN will build 500 stock cars in its own shops. 


THE ScUTHERN Raitway has placed an order for 1,000 steel 
underframes. 


THe NEw York, Cuicaco & St. Louis will build 15 caboose 
cars in its own shops. 


THE LeniGH & New ENGLAND has ordered 7 caboose cars from 
the Magor Car Corporation. 


THe Great NORTHERN has ordered 100 underframes from the 
St. Paul Foundry Company. 


THe Ucster & DELAWARE has ordered 10 caboose cars from 
the Pressed Steel Car Company. 


THE SOUTHERN RartLway has ordered 1,000 box cars from the 
American Car & Foundry Company. 


THe ANacoNDA Copper Mixing Company has ordered 24 In- 
goldsby type dump cars from the Koppel Industrial Car & Equip- 
ment Company. 


Freight Car Repairs 


THE Missourt Paciric will repair 100 gondola cars and 200 
general service cars in its own shops. 


THE CARNEGIE STEEL Company will have repairs made to 200 
steel hopper cars at the shops of the Greenville Steel Car Com- 
pany; repairs made to 50 at the shops of the Federal Shipbuilding 
Company, and repairs made to 248 at the shops of the Koppel 
Car Repair Company. 
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Machinery and Tools 


THe New York CENTRAL has placed an order for a 30-ton 
gantry crane. 


THE PENNSYLVANIA RalILrRoaD has placed an order for a 6-ft. 
radial drill. 


Shops and Terminals 


WaBASH.—This company has prepared plans for an addition to 
its enginehouse and shops at Moberly, Mo., to cost $65,000. 


SOUTHERN Paciric.—This company contemplates constructing 
new shcp buildings and roundhouse facilities at Valentine, Tex. 


Cuicaco & NorTH WESTERN.—This company will construct a 
storehouse at Casper, Wyo., at a cost of approximately $14,000. 


GuLr Coast Lines.—This company plans the construction of a 
new enginchouse and repair shop at Brownsville, Tex., to cust 


$100,000. 


PENNSYLVANIA.—This company will construct a coal dock with 
unloading machinery and 60,000 ft. of storage track at Sandusky, 
Ohio, at a cost of $342,000. 


CHicaGo, MILWAUKEE & Sr. PauL.—This company plans the 
construction of a new enginehouse and shop at Monticello, Iowa, 
to cost approximately $60,000. 


Sr. PauL Union Deror.—This company plans the ‘construction 
of a roundhouse, adjoining the Union Depot yards, at St. Paul, 
Minn., to cest approximately $75,000. 


Erie.—This company has awarded a contract to Roberts & 
Schaefer Company, Chicago, for the construction of a 200-ton steel 
automatic electric coaling station at Brier Hill, Ohio. 


MissourI-KANSAS-TEXAS.—This company has awarded a con- 
tract to H. B. McCoy, Cleburne, Texas, for the construction of 
additions to its car shops at Denison, Texas, to cost approximately 
$200,000. 


New York, Cuicaco & St. Louis.—This company will construct 
a new enginehouse and locomotive repair shop at Fort Wayne, 
Ind., on land recently purchased as a site for a new freight 
terminal and yard. 


Union Paciric.—This company has awarded a contract to the 
Unit Construction Co., San Francisco, Cal., for the construction 
of an enginehouse with a repair department, 75 ft. by 175 ft., at 
San Pedro Harbor, Los Angeles, Cal. 


Denver & Rio GRANDE WESTERN.—This company has placed 
an order with the Roberts & Schaefer Company, Chicago, for 
two standard N. & W. type electric locomotive cinder handling 
plants for installation at Soldier Summit, Utah. 


THE ToLepo, St. Louis & WESTERN.—This company has award- 
ed a contract to Bierd, Lydon & Grand Pre, Chicago, for the con- 
struction of a 27-stall engine house and other engine terminal 
facilities at Frankfort, Ind., to cost approximately $300,000. 


LAKE TERMINAL.—This company has awarded a contract to 
Roberts & Schaefer Company, Chicago, for the construction of a 
200-ton reinforced concrete automatic electric coaling station and 
gravity sand plant with mechanical cinder handling plant at Lorain, 
Ohio. 


MICHIGAN CENTRAL.—This company has awarded a contract to 
the Ellington-Miller Company, Chicago, for the construction of 
an 8-stall roundhouse. cinder pits, water and sewer lines and a 
number of small buildings in connection at Lansing, Mich., to cost 


$125,000. 


CHESAPEAKE & QOH10.—This company has awarded contracts 
to the Pittsburgh-Des Moines Steel Company, Pittsburgh, Pa., 
for the construction of water treating plants at Russell, Ky., 
Huntineten, W. Va., Wheeler and Robbins, Ohio, and Whites- 
ville, Taplin and Brushton, W. Va. 


SOUTH AUSTRALIAN RAILWAYS.—A contract has been awarded 
to the Roberts & Schaefer Company, Chicago, for the construction 
of nine reinforced concrete and steel coaling stations, the largest 
to be of 300 tons’ capacity including sand handling facilities. The 
Roberts & Schaefer Company will supervise the construction of 
each plant in Australia. The coaling stations will be located at 
Mile End, Peterborough, Adelaide, Karwonda, Port Adelaide, 
Port Erie, Wolseley, Cockburn and Fert Lincoln. 


DECEMBER, 1923 


PERSONAL MENTION 


General 


E. G. SANpers has been appointed fuel supervisor of the Pan- 
handle & Santa Fe, with headquarters at Amarillo, Tex. 


C. R. Brunette has been appointed fuel supervisor of the 
Eastern division of the Atchison, Topeka & Santa Fe, with head- 
quarters in Emporia, Kan. 


WiLtiam O. HAWKINS and Warren W. Saxton have been ap- 
pointed traveling firemen on the Lehigh & Susquehanna division 
of the Central of New Jersey. 


J. L. Smitu has been appointed superintendent of motive power 
of the Pittsburgh & West Virginia and the West Side Belt with 
headquarters at Pittsburgh, Pa., succeeding H. P. Anderson. 


R. A. GREENE, supervisor of fuel and lubrication of the Chicago 
& Alton, with headquarters at Bloomington, Ill., has resigned to 
enter the service of the Galena Signal Oil Company as a Special 
representative at Chicago. 


Don Nort, roundhouse foreman of the Chicago, Burlington & 
Quincy with headquarters at Galesburg, Ill., has been promoted 
to assistant master mechanic, with the same headquarters, succeed- 
ing H. H. Urbach, promoted. 


Epwarp B. WHITMAN has been appointed superintendent of thc 
Pennsylvania, with headquarters at Buffalo, N. Y. Mr. Whitman 
was born on November 6, 1888, at Washington, D. C., and attended 
St. Paul’s School, Con- 
cord, N. H., and was 
graduated from Prince- 
ton University in 1910. 
He entered railway serv- 
ice on June 21 of the 
Same year as a speciai 
apprentice at the Altoona 
shops of the Pennsyl- 
vania. In 1915 he was 
appointed motive power 
inspector and a year later 
was appointed assistant 
road foreman of engines. 
In 1917 he entered the 
army and served as a 
major and a commanding 
officer of the Fifty-ninth 
railway engineers of the 
American Expeditionary 
Force. Returning from 
military service, in 1919, 
he was appointed assist- 
ant master mechanic in the office of assistant to the general 
manager and then as master mechanic of the Wilmington shops, 
which position he was holding at the time of his recent promo- 
tion to division superintendent. 


E. B. Whitman 


Fren A. KLEIN has been appointed fuel supervisor of the Illinois 
division of the Atchison, Topeka & Santa Fe, with headquarters 
at Shopton, lowa, ahd Leo W. Powell] has been appointed fuel 
supervisor of the Missouri division. 


Joun H. Daley, master mechanic of the Boston division of 
the New York, New Haven & Hartford, has been appointed 
mechanical superintendent, Lines West and Central New England 
Railway, succeeding A. A. Harris, assigned to other duties. 


J. E. Brown, mechanical engineer of the St. Louis South- 
western, with headquarters at Pine Bluff, Ark., has been pro- 
moted to assistant superintendent of motive power, with the 
same headquarters, a newly created position. Mr. Miller will take 
over the duties formerly discharged by W. C. Stone, master car 
builder, who has resigned. E. J. Kueck has been appointed 
mechanical engineer, with headquarters at Pine Bluff, succeeding 
Mr. Brown. 


SILAS ZWIGHT, acting general mechanical superintendent of the 
Northern Pacific, with headquarters at St. Paul, Minn., has been 
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promoted to general mechanical superintendent, with the same 
headquarters, succeeding H. M. Curry, who has retired. E. L. 
Grimm, mechanical engineer, with headquarters at St. Paul, has 
been promoted to assistant to the general mechanical superin- 
tendent, with the same headquarters, a newly created position. 
T. J. Cutler, acting mechanical superintendent, with headquarters 
at St. Paul, has been promoted to mechanical superintendent of 
the lines east of Paradise, Mont., with the same headquarters. 
G. F. Endicott, assistant master car builder, with headquarters at 
St. Paul, has been promoted to mechanical engineer, with the 
same headquarters, succeeding Mr. Grimm. 


F. P. HoweLL has been appointed superintendent of motive 
power of the Atlanti: Coast Line, with headquarters at Way- 
cross, Ga. Mr. Howell was born on October 1, 1876, at Tarboro, 

N. C. He entered rail- 
way service on April 11, 
_ 1896, as a machinist’s ap- 
prentice on the Atlantic 
Coast Line. In April, 
1902, he was appointed 
night roundhouse fore- 
| man at Rocky Mount, 
-À Š N. C., and in May, 1903, 
was promoted to gang 
foreman, holding that 
position until March, 
1908, when he was ap- 
pointed erecting shop 
foreman, with the same 
headquarters. In Janu- 
ary, 1909, he was trans- 
ferred to the Waycross 
shops in the same ca- 
pacity and in July, 1917, 
was promoted to general 
foreman with the same 
headquarters. A year 
later he was transferred to Savannah, Ga.,.as master mechanic 
of the Savannah and Charleston districts, serving in that capacity 
until October 15, 1920, when he was appointed shop superintendent 
at Waycross, which position he was holding at thé time of his 
recent promotion to superintendent of motive power of the Second 
and Third divisions. 


H. M. gencral mechanical superintendent of the 
Northern Pacific, with headquarters at St. Paul, Minn., has retired 
from active duty after 43 years of continuous service with the 
company. Mr. Curry 
was born on January 6, 
1861, in Ogle county, Ill., 
and entered railway 
service in April, 1880, as 
a shop man and locomo- 
tive fireman on the 
Northern Pacific, being 
promoted to locomotive 
engineer in July, 1882. 
He was promoted to 
assistant road foreman 
of engines of the lines 
east of the Missouri river 
on December 1, 1891, 
and in December, 1898, 
was promoted to road 
foreman of engines. Mr. 
Curry was promoted to 
division master mechanic 


F. P. Howell 


at Fargo, N. D., in 

H. M. Curry November, 1901, and 

was transferred to 

Staples, Minn., in December of the following year. He was 


promoted to general master mechanic of the lines east of Billings, 
Mont., in February, 1905, and in January, 1908, was given extended 
duties as general master mechanic to include the lines east of 
Paradise, Mont. In January, 1910, he was appointed general 
master mechanic of the lines east of the Missouri river. Mr. 
Curry was promoted to mechanical superintendent in May, 1911, 
and in August, 1920, was promoted to general mechanical super- 


intendent. 
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WILLIAM J. Bonan, assistant general mechanical superintendent 
of the Northern Pacific with headquarters at St. Paul, Minn., died 
in that city on October 27. Mr. Bohan was born on November 
3, 1873, at Waukesha, Wis., and graduated from the College of 
Engineering of the University of Wisconsin in 1895. He entered 
railway service in September of that year as an inspector of 
electric signals on the Chicago, Milwaukee & St. Paul, three years 
later being promoted to electrician in charge of electric train 
lighting at the Western avenue yards in Chicago. In May, 1900, 
he was appointed electrician ın charge of electric train lighting 
on the Northern Pacific at Portland, Ore., and in February, 1903, 
was promoted to electrician in the mechanical department. Mr. 
Bohan was promoted to chief draftsman in the mechanical depart- 
ment on May 1, 1905, and on January 1, 1909, was again pro- 
moted to electrical engineer. On January 1, 1910, he was pro- 
moted to mechanical engineer with headquarters at St. Paul, Minn., 
and was pronioted to assistant mechanical superintendent in Octo- 
ber, 1918. He was promoted to assistant general mechanical 
superintendent with headquarters at St. Faul in August, 1920, and 
was holding this position at the time of his death. 


Master Mechanics and Road Foremen 


A. C. RIDER has been appointed road foreman of engines of the 
Missouri-Kansas-Texas, with headquarters at Denison, Tex., suc- 
ceeding J. H. Bush. 


EC. Gorpon has been appointed assistant road foreman of en- 
gines of the Toledo division of the Pennsylvania, with headquar- 
ters at Toledo, Ohio, succeeding E. A. Burchiel, promoted. 


M. Kine has been appointed road foreman of engines of the 
Coast division of the Southern Pacific, with headquarters at San 
Francisco, Cal., succeeding H. L. Moore, who has been assigned to 
other duties. 


B. P. Jonnson, acting general master mechanic of the lines from 
Mandan, Mont., to Paradise, of the Northern Pacific, with head- 
quarters at Livingston, Mont., has been promoted to general master 
mechanic, with the same headquarters. James Mathcson, acting 
master mechanic of the Seattle division, with headquarters at 
Seattle, Wash., has been promoted to master mechanic, with the 
same headquarters. 


J. P. Ecan has been appointed master mechanic on the Boston 
division of the New York, New Haven & Hartford, succeeding 
J. H. Daley. D. P. Carey has been appointed master mechanic 
of the Midland division. J. B. Wyler has been appointed to a 
similar position on the Hartford division, as have L. G. Marette 
on the Old Colony division and O. H. Ritter on the New Haven 
division. Mr. Marette succeeds C. U. Joy, assigned to other duties. 


J. H. Painter, shop superintendent of the Atlantic Coast Line, 
with headquarters at Rocky Mount, N. C., has been appointed 
master mechanic of the Richmond, Norfolk and Fayetteville dis- 
tricts, with the same headquarters. P. J. Meade, master mechanic, 
with headquarters at Rocky Mount, has been transferred to the 
Wilmington district, with headquarters at Wilmington, N. C. S. 
E. Porter, general foreman, with headquarters at Port Tampa, 
Fla., has been appointed master mechanic, with headquarters at 
Waycross, Ga., succeeding C. A. White. 


C. K. Vaucut has been appointed assistant master mechanic 
of the Middle division of the Pennsylvania, succeeding J. G. 
Shaeffer, promoted. H. H. Haupt has been appointed master 
mechanic at Wilmington, Del., succeeding E. B. Whitman, pro- 
moted. W. B. Porter has been appointed assistant engineer of 
motive power in the office of the general superintendent of motive 
power of the Eastern region, succeeding Mr. Haupt. G. S. West 
has been appointed to a similar position on the Central Pennsyl- 
vania division, succeeding Mr. Porter. D. K. Chase has been ap- 
pointed assistant master mechanic of the Meadows shops, suc- 
ceeding Mr. West. C. A. Wilson has been appointed assistant 
master mechanic of the Trenton division, succeeding E. R. Buck, 
who has been transferred to a similar position. 


Car Department 


J. P. Ertis has been promoted to general car foreman of the 
Missouri-Kansas-Texas, with headquarters at Waco, Tex. 


O. D. Carey has been appointed assistant foreman of the car 
shops $o Atchison, Topeka & Santa Fe at Argentine, Kan. 
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L. H. Coney has been transferred from Gallup, N. Mex., to 
Richmond, Cal., as car inspector foreman of the Atchison, Topeka 
& Santa Fe. 


W. F. Crowper has been appointed general car inspector of the 
Pere Marquette, with headquarters at Grand Rapids, Mich., suc- 
ceeding J. McKenzie, deceased. 


J. H. Douctas, master car builder of the W heeling & Lake Erie, 
with headquarters at Brewster, Ohio, has been transferred to To- 
ledo, Ohio, with office in the Iron street shop yards. 


Frank Roger has been appointed master car repairer of the 
San Joaquin division of the Southern Pacific, with headquarters 
at Bakersfield, Cal., succeeding M. H. Warren, who has retired. 


W. C. Stone, master car builder of the St. Louis-Southwestern, 
with headquarters at Pine Bluff, Ark., has resigned to become 
mechanical superintendent of the American Refrigerator Transit 
Company, with headquarters at St. Louis, Mo., succeeding T. E. 
Parker, resigned. 


Shop and Enginehouse 


E. D. Coron has been appointed shop efficiency engineer of the 
Pere Marquette, with headquarters at Detroit, Mich. 


W. P. Isanet has been promoted to material inspector in the 
machine shop of the Norfolk & Western at Roanoke. Va. 


GrorcrE WHITMORE has been appointed foreman of the old round- 
house of the Norfolk & Western at Williamson, W. Va. 


C. E. KIMMERLING, machinist, has been promoted to assistant 
night foreman of the Norfolk & Western at Roanoke, Va. 


W. A. Brule has been appointed assistant roundhouse foreman 


‘of the Missouri-Kansas-Texas, with headquarters at Parsons, Kan. 


Jess CAMPBELL has been appointed roundhouse and boiler fore- 
man of the Missouri-Kansas-Texas, with headquarters at Wichita 
Falls, Tex. 


E. C. RaLpH has been promoted to night roundhouse foreman of 
the Missouri-Kansas-Texas, with headquarters at Muskogee, Okla., 
succeeding George Hays. 


J. W. CHAPMAN, general roundhouse foreman of the Missouri- 
Kansas-Texas at Franklin, Mo., has been transferred to Parsons, 
Kan., succeeding J. Malsed. 


J. Marsen, general roundhouse foreman of the Missouri-Kansas- 
Texas at Parsons, Kan., has been appointed mechanical inspector 
of the back shop at that point. 


C. J. Bauman has been appointed supervisor of boiler inspec- 
tion and maintenance of the New York, New Haven & Hartford, 
with headquarters at New Haven, Conn. 


ARTHUR SMITH, assistant foreman of the locomotive paint shop 
of the Missouri-Kansas-Texas at Parsons, Kan., has been ap- 
pointed general foreman of the paint shop at Waco, Tex. 


E. B. Woop, a graduate machinist from the San Bernardino, Cal, 
shops of the Atchison, Topeka & Santa Fe, has been appointed 
instructor of the Santa Fe apprentice school at Las Vegas, N. Mex. 


Purchasing and Stores 


W. R. Curver has been appointed general storekeeper of the 
Pere Marquette, with headquarters at Grand Rapids, Mich., suc- 
ceeding D. W. Roberts, who has resigned. 


J. H. LAUDERDALE, assistant manager of the department of ma- 
terials and supplies of the Railroad Administration, has succeeded 
M. J. Wise, manager, who has resigned to accept service else- 
where. ` 


W. C. Bower, assistant manager of purchases and stores of the 
New York Central Iines, with headquarters at New York, has 
been appointed manager of purchases and stores, with the same 
headquarters, succeeding S. B. Wight, promoted. 

H. A. Situ, general storekeeper of the Terminal Railroad As- 
sociation of St. Louis, with headquarters at St. Louis, Mo., has 
been promoted to purchasing agent and general storekceper, with 
the same headquarters, succeeding W. G. O'Fallon, who has re- 
signed to engage in private business. 


| Digitized by Google 


Digitized by Google 


Digitized by Google 


TIDES * 


EIT Mare 
TEA. 


